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National   Good   Roads   Co  igress-r-,  ...f  ^,(,),agl4o    Rlof  Trusses,   Studies  of,  Univ.  of  111 158 

Natural  Resources,    Cons  > vf ,^'^CiyOA?tdN8.     » 
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oiled  Roads,  Construction  Methods,  Jack- 
son,   Tenn 314 

Kansas  City,  Mo 60 

New  York   265 

Rhode    Island    181 

Summary  of   Practice 337 

Toledo,  O i J8 

Cost  of,   Jackson,   Tenn 314 

Kansas  City,  Mo 60 

Massiichusetts     ■  < ' 

New   York   2(6 

Rhode  Island    181 

Oil  Used,   Amount  of,  Kansas  City.  Mo.  60 

New    York    265 

Rhode  Island   181 

Okey.    P.    M 250 

O'Rourke,  D.   J 379 


Painting,  Cost  of  by  Compressed  Air 230 

Railway  Bridges,    Cost  of 180 

Panama  Canal  (See  Canals). 

Pavement   Base,    Cost  of    195,378 

Pavements. 

Asphalt,  Binder  Course,  for 193 

Cost   of    86,    87,    194.    195 

Municipal  Repair  Plants  87,  321 

Breaking  Up  with  Pile  Driver lu 

Cost    of.  Representative  Anirritan  Cities. IS."; 

Fillers    for    Brick   and   Block 360 

Petrolithic,    Kolllng  Tamper   for 198 

Stone    Block,    Cost    ot 243 

Wood    Block,    Cost   of 137,300 

Paving  Blocks.  Creosote  Oil  Te.sts  for 241 

Paving  Materials,.  Cos*  qfffij  a}4presenta- 

•.tSve    Cmes,-  in'.  I»W.  .•^^  :  ..•, 194 

Pile    PriVtlrB.  ©etach^lft    Lffetfs  ■  for 60 

Reta»dHiig '  •  JEfttct     of     Hammer     Rope, 
Tests.  <if •....•.:.•,.;;:  1 107 


•  Scouring  Velocities  of  Water  for  Various 

Materials    300 

Scrapers,  Ditch  Cleaning   290 

Unloading    Barges    with 7o 

Scraper  W^ork. 
Cost  of,  Comparison  of  Wheel  and  Drag 

Scraper   138 

Steam   Scrapers    128 

Steam   for  Handling  Klondike  Tailings.  12S 
Sewage   jfurification.    Data    on   at   Provi- 
dence,   R.    1 872 

Ohio  State  Law  Governing 270 

Sludge   Disposal    372 

Sewers,     Construction     of     10-ln.     Under 

8-in.,    Method    of 216 

Contract  labor  Costs,  Providence,  R.  I.  76 

Estimate  of  Cost,    Table  for 200 

Forms  for  (See  Forms). 

OutfalL  Novel  Construction  of,  Chicago. 269 

Pipe,  Quicksand.  Cost  ot 341 

Rock   Rxcavatlon  for 350 

Plank  Underdraln   Construction  for 105 

Trenching  with  Potter  Trench  Machine.  69 

Trenching  with  Steam  Shovels 129 

Tunnel    Construction    tor,   Cleveland,    O.     6 
Shafting.  Suoports  for  During  Reconstruc- 
tion of  Factory  Building E4 

Shaft  Sinking. 

Cost  of.   Rand   Collerles 168 

Rock.    Goldflelds,    Nev 138 

Drilling  for.   Machine  vs.  Hand 161 

Method  of.   Quicksand 105 

Rand    Collerles    167 

Water  Power  Drills,  Method  of  Using.  .235 

Sheet  Piles,  Steel,  Jackson 49 

Sheet   Piling,    Driving   by   Hand,    Method 

of     180 

Steel  for  Cofferdam,  Cost  of 357 

Shoveling  and  Casting  Eearth.   Cost  of...  58 
Sidewalks,    Specifications    for    Cement....  90 


Pile   PrntPpftSrf' r'j\fti.'S'^tUV,j^W'TAint  Pine  Xr       Silos.  Concrete  Bloc-.,   Construction  of 2 

i.!i?s^J,°'«""?'.'-?i!f.':<'.*?:,J?.»<^'J  Joint  Plpe_98       g^^^^  jjyjg_  jj^„_  j^,^  structural  Steel  De- 
signing     206 


Piles.   Concrefe-  ^n  :W)iaVf  W«rk 364 

'ock  CoQstnic 
_  hariffl; 

Treating'   Odsf  'of.'ivitS'  Teredo    Proof 


Inclined  in"  Dock'  CoQStnictloji 362 

Redriviijg,*  y^ts",  Cnaries:  RC\'er  Dam... 116 


PainC    .*. : 1  r.  ;.-.•. . : .'. 206 

Pipe.    Concrete.    Cost    of   Molding 171 

Mechanics    ot.     Subjected     to     External 

!Pi*fiSStir6  232 

Submerged,  Method  of  Laying! '. '. '. '. '. '. '. '.  .171 

Pipe  Line,  Location  of  by  Dip  Needle 216 

Steel.    Stopping    Holes    In 372 

Plank  Holders,  DIetrlchs,  for  Wall  Forms  83 

Farrell    for    Wall    Forms 46 

Sullivan   for  Wall   Forms 2 

Plastering.     Concrete    Surfaces,     Syracuse 

University   Stadium    176 

Poles. 

Concrete.  Cost  of  129,  151 

Examples  of    66,    129,161 

Tests  of  Strength    67 

Pole   Line   Construction,   Reinforced  Con- 
crete.   Discussion   of 65 

Posts,  Concrete  for  uiarking  Comers 225 

Potter,  Alexander   155 

Power  Plants,  Life  of 207 

Puffer.   F.  B.    86 

Pumps,  Centrifugal,  Power  Consumed  by.  164 


Rails.   Relaying,   Gang  Organization   for..  51 
Railways. 

Ceylon,  Mileage  of   29 

Cost   of.    Great   Northern 271 

Northern   Pacific    226 

Street.   Rebuilding,    San  Francisco 150 

Track   Construction,   Rubble   Concrete 

for     162 

Reinforcement.   Column.   Hooped  for 189 

Continuity  of.   Necessity   of 134 

Loose  Bar  and  Unit  Frame,  Advantages 

Compared     186 

Placing.    Cost   of    300 

Reservoirs,   Cleaning,  Method  of 300 

Concrete.   Cost  of.   Pomona.    Cal 220 

Retaining  Walls,  Concrete,  Cost  of 16 

Ritchie.   James    190 

Road   Drags,    Construction   of 340 

Road   Oils.    Analyses   of 182 

Road  Rollers.  Maintenance,   Cost  of 358 

Roads. 

Adobe,    Construction   or 262 

Construction  in  Gumbo  Soil 262 

Construction  to  ReStst  Wear  by  Auto- 
mobiles      861 


Slope   Paving.   Concrete,   Method  of   Con- 
structing  In    Holland 210 

Snow  Removal.   Economics  of 147 

Sounding,  Wire  Sweep  Method  for  Shoals. 216 

Spade.    Surfacing  for  Concrete 46 

Specifications.     "Approximate     Estimate," 

Meaning  of   154 

Poorly    Drawn,    Example  of 41 

Spreading  Earth,    Cost  of 249 

Steam     Shovels.  .  Brow nloa    EngVi)«4riDg 

Co.'s    K^w^«tyte.v.t . .  .*.  i ..'  •  .j}  C-J  222 
Steam    ShovelrWiiV.;    •        *  •  ••        ••;• 
Cost  of.  BfelW  FoWcha  Dafh.*...*.*.*.  .•..'..  169 

Cellar  E^xcavatkyi...*. .•> «.  .•,«< 222 

Panama  Canal    .».;  . .  l.\.i i..i'.,l 32 

Steel  Work,  CleanUirf  J)y.  ^jfl».pia^.  Cost 

Painting  by  Cftrf^^ssAd' jffr •  ijdst  hi'. '.  .'230 
Stone  Crushers,  fiofti;  py«.  (J^^y/IJijer^lon, 

Boston.    Mass*  •.«..••.  •.t*.^.^*^ 207 

Sizes    of    Stone    Delivered,    Diagram   of 

Pcrcdi  tfl  fffis  192 

Traveling  Plant.  StreetRal'lway  Work.' .151 

Streams.  Scouring  Velocities  of 800 

Street   Cleaning. 

Cost   of.    Mmneapolls.   Minn 75 

Rochester.    N.    Y 243 

St.    Louis.   Mo 51 

Lost  Time  in  Boston,  Mass 41 

Street   Dust.    Characteristics   of 313 

Streets.   Cost   Keeolng    System    for    Im- 
provement Work    360 

Oiled   (See  Oiled  Roads). 
Specifications.   Suggestions  Asked  for... 141 
Street  Sweeping.  Coat  of.  New  York  City. 267 

Stumps.    Blasting.   Cost   of 294,336 

Grubbing.    MeOiods    of 176,  213 

Sub-Floors,   "Tar-Rok,"   Method   of   Lay- 
ing      873 

Surveys.    Geodetic  Permanent  Marks  Used. 200 

Land.   Cost   of 241 

Railway.   Cost   of 117 

Relocating    Curved    Boundaries,    Tables 

for     301 

Tunnel  Alinement,  Erie  R.  R 157 


Tank.  Moving.  Method  of 171 

Telephone  Equipment.  Life  and  Deprecia- 
tion   of     105 

Telephone   Lines.    Construction   of.   Meth- 
ods  of  and   Cost 324 


Telephone   Systems,   Specifications  for....l4fi 

Test  Bonnga;  Cost  of 71,  148 

Testing    Laboiwtories,    College,    Practical 

Service  ot    243 

Ttsts,  Bond  of  gteel  with  Concrete 6 

cost  Iron  and  Reinforced  Concrete  Cul- 
vert Pipe   232,  244,  257 

Cement    Drain    Tiles    174 

Concrete  Block,  Recommended 137 

Creosote  Oil  for  Paving  Blocks 241 

Hammer  DrllU    223 

Hooped  Concrete  v.,olumn8  327 

HydranU    382 

Mortar,    Reground    4 

Uedrivlng  x'iles,  Cnarles  River  Dam....  115 
Retarding  Effect  of  Pile  Driver  Hammer 

Hope 107 

Roof  Trusses,   Univ.   of  111 158 

Strength  of  Remforced  Concrete  Poles.. 67 
Ties,  Cost  of  Producing  by  Plantations... 241 

Track.   Cost  of  Street  Hallway 152 

Traction    Engines,   Steam    Shovel   Attach- 
ment for    236 

Transmission    Line,    Construction,    Meth- 
ods of 12 

Cost    of    14,  91 

Poles   for.   Concrete 66 

Tree    Growing,    Cost   of 241 

Tree  Planting.  Cost  of 8 

Directions   for   148 

Methods  of    8,    252,  368 

Trenalies,  Reinforced  Concrete  Slab  Cover 

for   262 

Trench  Excavation,  Cost  of.  Steam  Shovel 

Work    129 

Trench   Excavators,    Buckeye   Traction..  .103 

Van   Buren,    New    Type 310 

Trenching. 

Cost  of;   Buckeye  Traction  Ditcher 103 

Electrical   Conduits,   Baltimore,   Md. ..134 

Potter  Trench  Machine   69 

Trench  Machine,  Potter.  Cost  of  Trench- 
ing  with    69 

Trestles    Cost  of.  Hints  on  Estimating 104 

Materials  in.    Formula   for  Estimating.  .104 

Tube  Mills,   Cost  of  Grinding  in 47 

Tunnel    Excavating   Machine 337 

Tunnel  Excavation.  Earth,  Cost  of 6 

Rock.    Methods  of    9 

Tunneling,   Progress  in  Rock 11 

Tunnel     Intake,     Connecting     with     Lake 

Bottom    39 

Tunnel  Lining,  Concrete,  Cost  of 290 

Concrete  and  Brick,  Cost  of 6,  342 

Steel    Centers   for    124 

Tunnels,    Excavating   Machine   for 337 

Hudson    River,    Opening    or 131 

Mine.  Cripple  Creek,  Colo 9 

Transvaal     11 

Sewer,   Cleveland.   0 6 

Splugen.   Italy   49 

Stampede,    Cost  of    342 

Survey  for  Alinement   157 

Water-Works,   Detroit,  Method  of  Con- 
struction      190 

Water- Works  Infake    39 

Tunnel  Timbering.  Methods  of  in  Earth..     6 

U 

Underdralnlng,  Method  of  for  Basement.  .171 
Underground        Conduits.        Construction, 

Methods  of  Baltimore,  Md 201 

Cost   of,    Baltimore,   Md 201 

Unloading  Chute,   Cars   to   Wagons 34 

V 

Viterbo,    L.    R 6 

W 

Wages,  Excavating  and  Loading  Earth. 47,  57 

Panama    Canal 33 

Paving  Work   In   Representative   Cities 

In    1907    194 

Sewer  Trenching   70 

Tunnel  Work.   Cneveland.   0 7 

Wheel  Scraper  Excavation 59 

Wagons,  Hauling  In,  Cost  of 47 

Wason,    L.    C 108 

Water  Jets,  Increasing  Speed  of  Drilling 

by  Use  of    84 

Water  Mains,    Protecting   from   Fteezing, 

Method    of    241 

Submerged,  Cost  of  Laying 238 

Water     Powers,     Value     of.     Computing 

Methods    73' 

Waterproofing.  Drainage   and  Design  In..  29 
Felt   and   Bitumen,   Directions  for   Ap- 
plying       72 

Methods  of   Brick   Aqueduct 171 

Water    Rates,    Collecting,    Unique    Meth- 
od  of    41 

Water  Purification.  Ohio  State  Law  Gov- 
erning     270 

Water  Supply,  Deep  Well.  Copenhagen ...  373 
Waterways,  Inland,   Commission  Report.. 149 

Wells,  Shooting,   Methods  of 372 

Western      Society      of      Engineers,      New 

Rooms  for  370 

Wharf.   Foundation,  Concrete  ■ 2 

Wheelbarrows.   Loads,  Averaee.  Test  De- 
terminations  of    221 

Wheel     Scrapers,     Excavation     by.     Cost 

of    69.    102 

Wire  Rope  Tramways,  Characteristics  of. .  253 
Worden,   C.  "A 348 
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articles  giving  the  itemized  costs  of  work 
and  structures,  accompanied  ))y  descrip- 
tions of  methods  and  machines  used.  It 
will  continue  to  be  the  "methods  and  cost" 
paper,  but,  as  indicated  in  the  appearance 
of  the  Index,  the  field  of  Engineering-Con- 
tracting will  be  broadened  so  as  to  cover 
completely  all  branches  of  civil  engineer- 
'ing,  as  well  as  contracting  for  works  de- 
signed by  civil  engineers.  It  was  predicted 
eighteen  months  ago  by  several  skeptical 
readers  that  it  would  be  impossible  for  the 
editors  of  Engineering-Contracting  to  con- 
tinue giving  articles  containing  cost  data, 
for,  it  was  urged,  the  supply  of  cost  data 
would  soon  become  exhausted.  Those  who 
made  the  prediction  will,  I  am  sure,  be 
glad  to  record  themselves  as  false  prophets. 
For  two  years  Engineering-Contracting 
has  not  produced  a  single  issue  that  did 
not  contain  at  least  one  good  article  on 
costs,  and  the  great  majority  of  issues 
have  had  several  such  'articles.  Besides 
this  I  may  add  that  our  editors  have  ac- 
cumulated a  great  fund  of  cost  data  hith- 
erto unpublished  and  that  not  a  week 
passes  without  contributed  data  coming  to 

gatandM*eoond-clasima:i  matter  at  the  Poet  Office       °"''  unices. 

____^___^^Si''  ______         During  the  year  1907  we  bought  Engi- 

P  O  M  T  17  N'T  ^  neering  World  and  incorporated  it  with 

Engineering-Contracting,  thus  adding  ma- 

terially  to  the  number  of  our  readers,  and 

Editorial  :  ^^  Q„g  stroke  placing  the  circulation  of  En- 

.\  Word  from  the  Publisher  Telling  of  gineering-Contracting  far  ahead  of  any  en- 

the  Plans  for  1908 i  gjneering  or  contracting  journal  published 

CoNCBETE  Section  :  outside  of  New  York  City.    I  estimate  that 

Concrete  Block  Silo  Construction 2  j^ere  are  not  fewer  than  60,000  civil  en- 

A  Method  of  Constructing  Wall  Forms  ^^^^^  ^j  contractors  in  America.     No 

Without  Studdmg  or  Bracing 2  5.^^,^  periodical  has  more  than  about  ao 

Method   and   Cost   of   Constructing   a  p^^  ^^„^  ^f  this  number  on  its  subscription 

7i>-ft.     Reinforced     Concrete     Arch  1;^,      j  ^j^  ^^  ^^^^^  ^^  j^st  j^ooo  sub- 

u  4"  *r    till'l-        in  11       jV-"'  ^  scribers  for   Engineering-Contracting,   and 

Hydraulic  Properties  of  Reground  Ce-  ,  ./•..•■  .     j  1    u 

ment   Mortars  4  '  ^^  s**'**'^'^  ^^^^  "  «=*"  ^  °°"*  merely  by 

Tests  of  Bond  Between  Plain  Bars  aiid  ^,  a  steady  development  of  our  present  plans. 

Concrete    5  Our  Earth  ?nd  ^RocU  Seition  has  already 

Earth  and  Rock  Sbction;  served  to'^dd  nor  .Jewel-  'thafl  2:000  new 

Method  and  Cost  of  Driving  a  Short  subscribers,   most   oi   wliom.  are   railroad 

Tunnel  for  a  Sewer 6  contractors  aoti   ptiWic   wo^ics   contractors 

Cost  of  DigPng  Holes  and   Planting  ^^^^^  specialty  iSearfaVatiok   When  these 

vr  r^     t   if  n  •        ■  ■  V  ■  ii  ■  ■  i.- contractors  lieat  n^d  tfiat  ThiV, section  was  to 

Method   of    Drilling   and    Marking    a  .........     >>t.  rt.»«x  «  '/-n  ^        a 

Rock  Tunnel  p      be  in  the  hands  of  Haaiert  P.  Gillette  and 

General  Abticles  : Daniel  J.   Hauer,   two   men   having  wide 

Methods    and    Cost    of    Transmission  personal  experience  as  contractors  in  this 
Line  Construction 12  class  of  work,  there  was  an  immediate  re- 
Methods  and  Costs IS  ,  sponse  in  the  form  of  subscriptions,  and 

Systematic  Analysis  of  Cost  Data 16  ^\^„^   continues   to   be   a    steady   addition 

Practical  SuggesUons  on  Computing. . .  16  ^^^  from  this  source. 
Engineeunc  LircsATxniE  Index  Section.  19 

;:^:————-—^^—^^—^^^---^--^-^—^  Thus   far  we  have   developed  only  two 

special    sections    in    Engineering-Contract- 
A  Word  From  the    Publisher    Telling  jng,  the  one  just  mentioned,  which  is  de- 
Of  the  Plans  for  1908.  voted  to  methods  and   cost  of  earth  and 
In  this  issue  Jlppears,  for  the  first  time,  rock  excavation,  and  the  one  devoted  to 
a  section  entitled  Index  to  Civil  Engineer-  concrete.     Now  we  have  added  the  Civil 
ing  Literature.     This  index  gives  reviews  Engineering    Literature    Section,    and    we 
of  all  important  articles,  bulletins  and  pa-  purpose  adding  a  Municipal  Section  early 
ptrs  of  interest  to  civil  engineers  and  con-  this  year.    Uo  to  the  present  time  all  our 
tractors.    The  Index  will  be  a  feature  of  articles  on  municipal  work,  and  on  road 
our  first  issue  in  each  month.  work,  and  there  have  been  a  large  number 
Engineering-Contracting  has  come  to  be  of  them,  have  appeared  in  the  general  sec- 
known  as  the  "methods  and  cost"  journal,  tion  of  the  paper.    But,  as  soon  as  our  ad- 
btciuse  one  of  its  specialties  has  been  its  vertising  patronage  will   warrant   the   ex- 


pense, a  Municipal  Section  will  be  estab- 
lished. 

With  an  editorial  staff  already  a»)4arge 
as  that  of  our  largest' contemporary,  with  a 
great  field  of  readers  in  the  South  and 
West  practically  untouched  by  any  of  our 
contemporaries,  with  a  universal  field  of 
possible  readers  reached  only  in  part  by  all 
of  our  contemporaries  and  our  own  paper 
included,  I  regard  the  possibilities  of 
growth  in  our  circulation  during  1908  as 
being  limited  only  by  the  rapidity  with 
which  I  can  secure  new  advertisers.  Ad- 
vertising income  must  keep  pace  in  some 
measure  with  circulation,  or  circulation 
must  be  checked.  Indeed  ray  greatest 
worry  during  the  past  two  years  has  arisen 
from  the  fact  that  the  growth  in  our  sub- 
scriptions has  always  been  so  much  more 
rapid  than  the  growth  in  advertising.  This 
was  to  be  expected,  of  course,  but  it  was 
not  the  less  a  cause  of  worry,  particularly 
when  I  realized  that  I  would  have  to  raise 
the  subscription  price  to  an  absolutely  pro- 
hibitive rate  if  ever  I  were  to  see  adverti- 
ing  growth  keep  step  with  growth  in  cir- 
culation. I  decided,  however,  to  publish 
Eng^ineering-Contracting  at  a  loss,  if  need 
be,  rather  than  do  anything  to  throttle  its 
circulation,  and  I  am  of  that  decision  still. 

Sorae  time  ago  I  announced  a  special 
subscription  offer,  whereby  present  sub- 
scribers might  renew  their  subscriptions 
for  not  to  exceed  five  years  at  $1  a  year.  1 
offered  also  to  accept  new  subscriptions  on 
these  same  terms,  $1  a  year,  or  $5  for  five 
years,  for  domestic  subscriptions,  $2  to 
Canada  and  $2.50  a  year  to  all  other  coun- 
tries. This  is  just  one-half  the  regular 
price  of  Engineering-Contracting,  and  my 
offer  has  been  met  with  a  hearty  response 
from  subscribers  in  every  section  of  the 
country.  A  large  number  have  subscribed 
for  five  years,  while  others  have  improved 
this  opportunity  to  secure  dubing  lists. 
One  professor  of  civil  engineering  in  a 
leading  university  has  sent  us  the  subscrip- 
tions of  24  members  of  his  senior  class.  A 
large  number  of  our  subscribers  have  sent 
us  10  to  20  new  subscriptions  each,  while 
still  others  have  favored  us  with  the  names 
of  friends  to  whom  they  requested  us  to 
send  sample  copies.  I  appreciate  very  much 
this  co-operation  on  the  part  of  the  readers 
of  Engineering-Contracting,  and  at  the  re- 
quest of  a  number  of  friends  have  decided 
to  extend  this  special  subscription  offer 
through  the  month  of  January. 

I  have  already  mentioned  the  quality  of 
the  matter  that  we  print,  and  have  stated 
that  the  quantity  will  be  increased  to  keep 
pace  with  our  growing  advertising  patron- 
age. I  firmly  believe  that  Engineering- 
Contracting  excels  every  competitor  in  the 
value  of  its  reading  matter,  and  that  there 
is  a  market  for  this  excellence.  I  believe, 
also,  that  "hard  times"— if  we  are  to  have 
them,  which  I  doubt— will  prove  hardest 
for  him  who  slackens  his  efforts  to  build 
up  his  business.  Myron  C.  Clark, 
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Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  constructing  concrete 
and  reinforced  concrete  structures.  It  will  cover  the  selection,  testing  and  pro- 
portioning of  concrete  materials;  laboratory  tests  of  concrete;  concrete  mixing, 
transportation  and  placing;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  also  contain  articles  on  new  and  interesting 
developments  in  the  design  of  reinforced  concrete. 


Concrete  Block  Silo  Construction. 

A  method  of  constructing  concrete  block 
silos,  with  some  figures  of  cost,  is  descriljed 
briefly  in  a  paper  read  by  Mr.  H.  E.  Mur- 
phy at  the  recent  convention  of  the  North- 
western Cement  Products  Association.  We 
quote  the  following  portions  of  the  paper: 

"We  procured  a  set  of  circular  plates,  and 
by  altering  slightly  the  cores  of  the  block 
machine  we  were  using  equipped  ourselves 
with  an  outfit.  We  mold  our  blocks  cir- 
cular in  form,  so  that  when  laid  in  the 
wall  they  make  a  true  circle  without  any 
cutting  or  fitting.  Along  the  outer  edge 
of  the  top  of  the  block  we  put  a  '/i-in. 
groove,  in  which  we  put  a  steel  wire  or 
band  to  assist  in  taking  up  the  lateral 
pressure  when  the  silage  is  settling. 

The  diameter  of  a  silo  depends,  of 
course,  on  the  capacity  desired.  It  is  bet- 
ter to  increase  the  depth  rather  than  the 
width  within  certain  limits,  for  two  rea- 
sons: Increased  depth  gives  greater  pres- 
sure and  closer  packing,  resulting  in  a 
more  thorough  exclusion  of  the  air.  Then 
a  silo  should  be  so  calailated  that  the  sur- 
face will  be  fed  off  each  day.  For  when 
the  silo  is  once  opened  the  top  is,  of 
course,  exposed  to  the  air  and  spoils  rap; 
idly.  However,  when  a  very  large  capac- 
ity is  desired,  it  is  better  to  increase  the 
diameter  slightly,  as  a  small  increase  in 
diameter  gives  a  comparatively  large  in- 
crease in  cubical  contents,  and  thus  re- 
duces the  ratio  between  the  cost  and  the 
contents.  The  average  size  silo  that  we 
build  is  14  ft.  6  ins.  inside  diameter  and  30 
ft.  high. 

The  construction  of  a  silo  of  cement 
blocks  is  simple.  The  foundation  is  built 
very  cheaply  of  field-stone,  or  preferably 
of  concrete.  Where  concrete  is  used  and 
the  soil  will  permit,  no  form  is  required. 
We  excavate  a  circular  trench  and  fill  it 
with  concrete,  and  when  the  concrete  sets, 
remove  the  earth  from  the  center.  The 
blocks  are  laid  in  the  same  manner  as  in 
an  ordinary  building,  except  that  steel  wire 
bands  are  put  in  the  grooves  at  about  every 
third  course.  A  silo  is  usually  built  with 
a  door  up  the  entire  height  to  allow  for 
the  removal  of  the  silage  as  it  is  taken  off 
the  top.  Across  this  opening  we  put  fi-in. 
rods  which  are  tied  with  the  steel  wire 
about  I  in.  from  each  side.  This  provides 
a  good  ladder  and  strengthens  the  wall. 

We  use  no  door  frames,  but  make  a  spe- 
cial jamb  block  notched  to  receive  a  2- 
in.  plank,  which  is  put  in  place  as  the 
silo  is  filled   and  held  in  position  by  the 


pressure  of  the  silage.  This  provides  a 
cheap  but  good  door,  and  there  is  no  frame 
to  rot  away.  As  the  planks  rot  they  can 
be  replaced  at  very  little  trouble  and  ex- 
pense. 

It  is  well  to  plaster  the  inside  of  the 
silo  with  a  ^-in.  coat  of  cement  plaster 
finished  as  smooth  as  possible,  as  the  acids 
of  the  silage  attack  the  lime  in  the  joints. 
This  plaster  also  makes  the  walls  smooth 
enough  to  allow  free  settling  of  the  silage 
and  covers  up  defects  in  the  workmanship 
of  the  masons. 

The  cost  of  laying  blocks,  using  of 
course  country  masons,  runs  from  2I/3  cts. 
to  4  cts.  a  block,  the  block  being  24  ins. 
long,  8  ins.  high  and  9  ins.  thick.  This  is 
for  labor  alone,  the  cost  of  mortar  being 
the  same  as  for  any  other  form  of  block 
building." 


A  Method  of  Constructing  Wall  Forms 
Without  Studding  or  Bracing. 

In  building  long  stretches  of  concrete 
wall  the  use  of  sectional  or  movable  forms 
usually  makes  possible  a  material  reduc- 
tion in  the  amount  of  form  lumber  re- 
quired. These  sections  of  forms  may  be 
of  any  size  convenient  to  shift  with  the 
machinery  at  hand.    In  our  issue  of  Feb- 


Sectional  Wall  Form  Construction. 

rnary,  1906,  we  described  a  form  for  re- 
taining wall  construction  in  which  the 
panels  or  sections  were  51  ft.  long  and 
20  ft.  high  and  were  shifted  by  means  of 
locomotive  cranes.  In  the  accompanying 
cut  we  show  a  method  of  sectional  wall 
form  construction  in  which  a  section  is  a 
single  plank  and  all  shifting  is  done  by 
hand.  The  essential  feature  of  this  form 
construction,  however,  is  that  all  studding 


and  bracing  usual  in  wall  forms  is  done 
away  with  by  using  a  special  plank  holder 
and  wall  form  tie.  These  plank  holders 
are  made  of  soft  steel  plate  cold  pressed 
to  the  shape  shown  for  straight  wall  work 
and  to  special  forms  for  corners  and  other 
special  work.  The  tie  bolts  are  pressed 
through  the  wall  in  the  usual  manner  and 
are  provided  with  sleeves  to  permit 
withdrawal.  Mr.  J.  H.  Sullivan  of  Grand 
Rapids,  Mich.,  is  the  inventor  and  manu- 
facturer of  these  plank  holders. 

In  using  this  plank  holder  the  mode  of 
procedure  is  to  work  in  'horizontal  courses 
one  plank  high  around  the  wall,  running 
the  bottom  plank  and  placing  it  on  top  as 
each  new  course  is  begun.  As  an  exam- 
ple of  actual  work  we  have  a  record  of 
a  building  100x54  ft.  in  plan  and  36  ft. 
high  with  i2-in.  walls.  A  height  of  two 
12  X  2-in.  planks  entirely  around  the  build- 
ing was  all  the  form  work  required  at  any: 
one  time  so  that  the  amount  of  form  lum- 
ber required  for  the  building  was  2,464 
ft.  B.  M.,  plus  205  ft.  B.  M.  of  2X4-in. 
flooring  strip  or  altogether  2,669  ft.  B.  M., 
or  0.24  ft.  B.  M.  per  sq.  ft.  of  exterior  wall 
surface  or  654  ft.  B.  M.  per  cu.  yd.  of 
concrete.  This  same  form  lumber,  with  16 
additional  plank,  was  then  used  to  con- 
struct a  building  100  x  100  ft.  x  16  ft.  high 
so  that  some  3,000  ft.  B.  M.  of  form  lum- 
ber sufficed  for  17,548  sq.  ft.  (exterior 
surface)  of  wall  or  for  617  cu.  yds.  of  con- 
crete in  i2-in.  wall,  which  gives  0.17  ft. 
B.  M.  per  sq.  ft.  or  4.8  ft.  B.  M.  per  cu. 
yd.  of  concrete. 


The  granite  masonry  of  a  dock  rests  upon 
a  concrete  footing,  the  latter  being  laid 
upon  a  rock  foundation,  which  lay  at  a 
depth  of  14  to  19  ft.  below  mean  low 
tide.  The  concrete  was  placed  tn  forms 
built  up  from  the  rock  the  length  of  the 
dock  on  the  front  face  of  the  footing, 
and  where  necessary  on  the  rear  face. 
These  forms  were  made  in  sections  16  ft. 
long,  the  face  of  the  form  being  2xlO-in. 
plank  nailed  longitudinally  to  2xlO-in. 
verticals.  In  order  to  hold  the  forms 
firmly  to  the  bottom,  a  box  was  made  on 
the  outside  of  the  form  by  nailing  a 
horizontal  plank  on  the  bottom  and  then 
a  second  vertical  row  of  longitudinal 
2xl0-in.  plank.  Broken  stone  was  then 
placed  in  this  box.  In  addition  the  forms 
were  anchored  by  wire  cables  near  the 
bottom  to  some  old  piles,  and  they  were 
also  braced  in  position  at  the  top  by 
cross  pieces  nailed  to  the  stringers  of  an 
old  dock. 


In  1906  the  value  of  the  reported  lumber 
production  in  the  United  States  amounted 
to  $621,151,388. 


A  trial  consignment  of  volanic  ash,  for 
use  in  cement  and  concrete  work,  has  been 
sent  from  Moji,  Japan,  to  San  Francisco 
to  ascertain  the  prospects  of  a  market  for 
the  article  in  the  United  States. 
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Medtod  and  Cost  of  Constructing  a  70 

ft  Reinforced  Concrete  Arch 

Bridge.* 

The  bridge  has  a  span  of  70  ft.  and  a 
rise  of  10^  ft,  with  a  i6-ft  roadway,  two 
4-ft  sidewalks  and  a  total  width  of  25  ^t. 
The  construction  is  shown  clearly  by  Fig. 
I.  The  arch  is  of  the  Luten  type  designed 
by  Mr.  Daniel  B.  Luten  and  built  exclu- 
sively by  the  National  Bridge  Co.,  of  In- 
dianapolis, Ind.  These  arches  are  unique 
in  that  they  make  use  of  a  pavement  of  re- 
inforced concrete  under  the  stream,  the  re- 
inforcing rods  of  this  paving  being  hooked 
into  the  corresponding  rod?  in  the  arch 
ring  thus  forming  a  complete  ring  of  re- 
inforcement By  this  means  the  reinforc- 
ing rods  in  the  paving  take  the  thrust  of 
the  arch  and  the  abutments  may  be  made 
very  light 

The  work  was  begun  by  removing  an  old 
bridge.  This  done,  excavations  for  the 
abutments  were  dug,  drag  scrapers  being 
used  wherever  it  was  possible,  since  room 


reinforcing  rods  are  of  Bessemer  steel,  ^ 
in.  in  diameter,  and  were  welded  together 
to  form  rods  86  ft  long.  In  the  paving 
there  are  26  of  these  rods  spaced  12  ins. 
c.  to  c. 

When  the  north  half  of  the  pavement 
had  been  finished,  the  stream  was  diverted 
to  that  side  of  the  channel  and  the  pave- 
ment for  the  south  half  laid  in  the  same 
manner.  Some  difficulty  was  experienced 
in  laying  the  paving  owing  to  ijfe  fact  that 
the  stream,  swollen  by  long  continued 
rains,  several  times  broke  through  the 
dams  and  covered  the  newly  laid  concrete 
with  sand  and  mud. 

After  the  paving  had  set  suflSciently  to 
carry  the  load  of  the  cantering,  forms  for 
the  arch  ring  were  erected,  the  2x8-in. 
posts  resting  directly  upon  the  paving  con- 
crete. These  posts  were  spaced  10  ft. 
apart  and  were  braced  by  i  x  6-in.  boards. 
Upon  these  posts  rested  the  plank  centers, 
cut  from  2  X  12-in.  planks  to  the  shape  of 
the  arch,  and  covered  with  a  lagging  of 
I X  6-in.   tongued     and  grooved     flooring. 


l:\....:^;:^^!r^:^^'. -...j, #. 
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Holf  Section  Rjrall«l  to  Roodwoji 
Elevation  and  Half  Section  of  70  ft.  Concrete  Bridge. 


was  rather  limited.  Some  of  the  material 
excavated  was  clean  gravel  and  was  laid 
aside  to  be  used  in  the  concrete. 

In  laying  the  6-in.  pavement,  temporary 
dams  of  rocks  and  puddled  earth  were 
built  and  the  entire  stream  diverted  to  the 
south  half  of  the  channel,  leaving  the  north 
half  dry.  The  concrete  was  mixed  in  the 
proportions  of  i  part  of  Tola  Portland  ce- 
ment to  7  parts  of  creek  gravel,  contain- 
ing considerable  sand,  which  was  hauled 
from  a  bar  in  the  creek  several  hundred 
yards  below  the  work.  Mixing  for  pave- 
ment concrete  was  done  by  hand,  being 
turned  twice  without  the  addition  of  water. 
It  was  then  shoveled  off  the  mixing  plat- 
form into  the  excavation,  which  contained 
enough  seepage  water  to  wet  the  concrete. 
When  3  ins.  of  concrete  had  been  laid,  the 
reinforcing  bars,  extending  entirely  across 
the  stream,  were  put  in  place,  and  were 
covered  with  3  ins.  more  of  concrete.    The 


'Condenaed  from  an  article  by  Howard  C. 
Pord  In  "The  University  of  Colorado  Jour- 
nal of  Engineering"  No.  3,  1906-7.  pub- 
lished by  the  Associated  BJnglneerlnp  So- 
cieUes  of  the  University  of  Colorado,  Boul- 
der. Colo. 


dressed  stnv.  :car<'f"J)y  fe5d?  so.  faS.  to  pre- 
sent as  smcoih  a'  surface  as  possibfe. 

The  concretCi  fOrthe  ajcli  ring  was 
mixed  in  the  sainc  lirbperrion  as  that  for 
the  paving,  but  ift  tUis  «se  £  "screw  mixer 
was  used,  the  roc^5»c  power  bf ing  furnished 
by  a  steam  road  roller,  blocked  in  place 
and  belted  to  the  mixer.  Concrete  was 
dumped  from  the  mixer  into  the  wheelbar- 
rows, wheeled  on  runways  out  over  the 
arch  forms  and  dumped.  Only  half  the 
width  of  the  arch  ring  was  placed  at  once, 
as  this  was  all  that  could  be  placed  in  one 
day.  Work  was  commenced  at  both  ends 
of  the  arch  and  carried  toward  the  center, 
all  mixing,  however,  being  done  on  the 
north  bank. 

The  reinforcement  for  the  arch  ring  con- 
sists of  26  tods  92  ft.  long,  spaced  12  ins. 
c.  to  c.  The  rods  follow  the  shape  of  the 
intrados  for  some  distance  from  the  crown, 
and  then  are  bent  to  follow  the  shape  of 
the  extrados  for  the  remaining  distance. 
No  two  consecutive  rods  are  bent  at  the 
same  point,  but  all  are  bent  at  one  of  three 
points,  as  shown  in  the  figure.  These  rods 
are  hooked  over  the  ends  of  the  rods  in 


the  pavement  as  explained  above.  In  ad- 
dition to  these  longitudinal  rods,  there  are 
seven  transverse  rods  over  the  crown  and 
two  other  transverse  rods,  one  near  each 
abutment.  Also,  three  Straps  }ixi  in., 
are  placed  transversely  of  the  arch  near 
the  crown. 

Upon  completion  of  the  arch  ring,  the 
forms  for  the  spandrel  and  wing  walls 
were  placed  and  the  concrete  dumped  into 
place  from  wheelbarrows.  All  stones  were 
forced  away  from  the  faces  of  the  walls 
by  means  of  a  shovel. 

Each  wing  wall  is  reinforced  with  three 
steel  rods,  H  in.  in  diameter,  placed  ver- 
tically and  two  similar  rods  placed  hori- 
zontally. In  addition,  the  two  rods  in 
the  hand  rail  are  continued  to  the  ends  of 
the  wing  walls,  making  rods  152  ft.  long. 
The  two  wing  walls  at  each  end  of  the 
span  are  tied  together  by  a  Ji-in.  steel  rod. 
The  spandrel  walls  are  reinforced  with 
six  vertic^  rods  ^  in.  in  diameter,  in  each 
wall  on  each  side  of  the  center  of  the  arch, 
these  rods  being  spaced  closer  together 
near  the  abutments  and  farther  apart  near 
the  crown. 

As  soon  as  the  concrete  in  the  spandrel 
walls  had  set  sufficiently,  the  forms  were 
removed  and  the  earth  filling  hauled  in  and 
compacted.  The  centering  for  the  arch 
was  struck  after  30  days.  The  arch,  when 
visited  in  March,  1907,  nine  months  after 
completion,  showed  only  a  few  small  tem- 
perature cracks. 

The  various  items  of  cost  in  the  con- 
struction of  this  arcl\  were  as  given  be- 
low. In  this  table,  the  depreciation  on 
plant  and  tools  was  estimated  by  the  writer 
to  be.  about  $100,  which  is  probably  not  far 
from  correct. 

Proportion  of 
Item  Cost,  total  cost 

in  per  cent. 

Removing  old  bridge $   144.00      286 

Excavation    200.00      398 

Lumber    480,00      9.56 

Steel    for    reinforcement, 

9,000  lbs.  at  $0.041 370.00      7.37 

Cement,   390   bbls.   at 

$2,525    1,015.00    20.21 

Gravel,  470  yds.  at  $0.67.     31500      6.27 
Concrete  labor,   including 

placing  of  steel  360.00     7.16 

Welding   steel    4000      0.80 

Erection  of  forms 310.00      6.17 

Removing  forms  and  back 

filling   286.28      570 

Sidewalks   13500      2.68 

Freight  on  tools,  Indian- 
apolis  to    Boulder    and 

return    227.16      4.52 

Supervision  4iS-00      8.26 

Miscellaneous    159.06      3.16 

Depreciation     (estimated)      100.00      1.99 
Contractor's  profit   468.50      9.31 


Contract  price 


.$5,025.00  100.00 


The  reported   lumber  production  of  the 
United  States  in  1906  was  37.550,736,000  ft. 


Digitized  by 


Google 


ENGINEERING-CONTRACTING. 


Vol.  XXIX.     No.  1. 


Hydraulic  Properties  of  Reground 
Cement  Mortars.* 

Observing  in  the  course  of  our  micro- 
scopic examination  of  cement  mortars  that 
a  large  proportion  of  the  cement  was  un- 
acted upon  by  wat«r  even  after  submerg- 
ence for  long  periods,  we  decided  to  de- 
termine by  actual  test  the  extent  of  the 
hydraulic  properties  remaining  in  the  ce- 
ment after  it  had  been  gauged  with  water 
and  allowed  to  harden.  Having  in  the 
course  of  our  regular  routine  cement  test- 
ing, occasion  to  sample  and  test  a  large 
amount  of  one  brand  of  cement,  we  deter- 
mined to  try  the  experiment  on  the  broken 
neat  briquettes  from  the  seven  and  twenty- 
eight  day  tests  of  this  cement. 

The  original  cement,  a  well  known 
standard  American  brand,  was  sampled  in 
carload  lots,  the  sample  being  collected  be- 
tween July  17  and  Sept.  16,  1905,  and  rep- 
resented several  thousand  barrels.  Each 
car  was  tested  separately  and  all  passed 
the  requirements  of  the  American  Society 
for  Testing  Materials.  In  order  to  arrive 
at  a  standard  of  comparison,  the  results  of 
the  individual  tests  of  the  cars  was  aver- 
aged, giving  the  following  as  the  mean  of 
the  different  tests: 

Fineness :  91.5  per  cent,  passed  a  No.  100 
sieve  and  76.2  per  cent,  passed  a  No.  200 
sieve. 

Setting  time,  as  determined  by  Gilmore's 
needle:  initial  set,  170  minutes;  final  set, 
334  minutes.    Percentage  of  water,  21. 

Soundness  or  constancy  of  volume:  cold 
water  pats,  good;  air  pats,  good;  steam 
pats,  good. 

Specific  gravity,  3.14. 

Average  tensile  strength  of  stilndard 
briquettes:  neat,  710  lb.  at  7  days  and  778 
lb.  at  28  days ;  i  -.3  mortars,  at  261  lb.  at  7 
days  and  360  lb.  at  28  days. 

As  a  further  check  an  average  sample 
was  prepared  from  the  various  samples 
collected  taking  the  same  amount  of  ce- 
ment from  each  sample  and  mixing  thor- 
oughly. The  sample  so  prepared  was  test- 
ed in  accordance  with  the  standard  specifi- 
cations and  g^ve  the  following  result: 
Silica,  21.25;  alumina  and  iron  oxide, 
11.09;  lime,  62.96;  magnesia,  2.35;  sul- 
phuric anhydride,  1.23;  loss  on  ignition,  74; 
total,  99.13. 

TENSILE   TEST,    STANDARD   BRIQUETTES    (AVER- 
AGE or  FIVE  BRIQUETTES.) 

Neat.  I -Cement,  3-Sand. 

Lbs.  Lbs. 

7  days  610      7  days    182 

28  days    754    28  days    338 

3  months    754      3  months   487 

6  months   646      6  months    415 

9  months   593      9  months    350 

1  year    706       I  year    322 

2  years    670      2  years   325 

The  lower  tensile  tests  obtained  at   the 

seven-day  period  can  be  accounted  for  by 


•Extract  from  a  paper  presented  at  the 
annual  convention  of  the  Association  of 
American  Portland  Cement  Manufacturers 
by  Henry  S.  Spaekman  and  Robert  W.  Les- 
ley. 


the  cement'  havtng'been  exposed  to  air  and 
aged  considerably  before  the  average  sam- 
ple was  made  up.  For  this  reason  no  test 
for  setting  time  or  specific  gravity  was 
made  on  the  average  sample. 

In  addition  to  the  standard  sieving  tests 
the  percentage  of  flour  in  the  sample  was 
determined  by  elutriation. 

Percentage  of  cement  passing  loo-mesh 
sieve,  91.40. 

Percentage  of  cement  passing  aoo-mesh 
sieve,  76.30. 

Percentage  of  cement  remaining  in  sus- 
pension in  dry  kerosene  after  30  seconds 
settling,  45.18. 

Percentage  of  cement  remaining  in  sus- 
pension in  dry  kerosene  after  2  minutes 
settling,  29.85. 

The  broken  neat  seven  and  twenty-eight 
day  briquettes  made  from  the  individual 
samples  were  saved,  being  stored  in  air  in 
the  cellar.  After  a  sufficient  quantity  had 
accumulated  they  were  dried  at  a  temper- 
ature of  212°  F.  until  of  constant  weight, 
then  crushed  and  reground  in  a  laboratory 
tube  mill.  The  resultant  product  when 
tested  as  cement  in  accordance  with  the 
standard  specifications  gave  the  following 
results : 

Fineness:  94.4  per  cent,  passed  a  No. 
100  sieve;  74.4  per  cent,  passed  a  No.  aoo 
sieve. 

Setting  time  as  determined  by  a  Gil- 
more's needle:  initial  set,  60  minutes;  final 
set,  310  minutes.  Percentage  of  water,  25. 
Temperature  of  water,  62°  F.  Temper- 
ature of  air  66"  F. 

Specific  gravity,  2.57. 

Soundness  or  constancy  of  volume:  cold 
water  pat,  good;  air  pat,  good;  steam  pat, 
good. 

TENSILE   TEST,   STANDARD  BRIQUETTES    (AVER- 
AGE OF  FIVE  BRIQUETTES.) 

Neat.  I -Cement,  3- Sand. 

*.•...  •  lJ>s.«  i  .♦  .::.*•        Lbs. 

7  days*  •..*. .  .*. .  .123  •  7  days    .• 26 

28  days    ..tV.f  ^•.fe8:jft^s    63 

2  months  •.,<;..^.*V* months    145 

3  months  .•j«i...^^«..3;flioijths    179 

4  months':  .*»*.:./*fj»*;  vJ:^o.nths    227 

I  year    401     i  year    198 

The  neat  briquettes  from  the  above  test 
were  in  turn  kept,  being  stored  in  air  of 
cellar.  On  completion  of  the  test,  these 
were  dried,  reground  and  tested  in  the 
same  manner  as  before,  but  the  resultant 
cement  was  in  addition  analyzed.  The  re- 
sults of  the  analysis  after  'being  twice 
gauged  with  water,  were:  Silica,  17.60; 
alumina,  5.67;  iron  oxide,  2.29;  lime,  49.64; 
magnesia,  1.66;  sulphuric  anhydride,  1.13; 
water,  17.90;  carbon  dioxide,  3.84  =  8.27 
CaCC. 

The  physical  tests  after  three  gaugings 
with  water  were  as  follows: 

Fineness :  93.8  per  cent,  passed  a  No.  100 
sieve  and  73.6  per  cent,  passed  a  No.  200 
sieve. 

Setting  time  determined  with  a  Gil- 
more's needle:  initial  set,  240  minutes; 
final   set,  24  hours.     Percentage  of  water. 


26.  Temperature  of  air,  73°  F.  Temper- 
ature of  water,  70°  F. 

Soundness  or  constancy  of  volume:  cold 
water  pats,  good;  air  pats,  good;  boiling 
pats,  good. 

Specific  gravity,  2.35. 

TENSILE  TESTS,   STANDARD  IrIQUETTES  (AVER- 
AGE OF  THREE  BRIQUETTES.) 

Neat.  I -Cement,  3- Sand. 

Lbs.  Lbs. 

7  days    71      7  days    17 

28  days    163     28  days    73 

2  months    182       2  months    82 

3  months    220      3  months   1 18 

4  months   235      4  months    132 

5  months    250      5  months    L48 

To  confirm  these  results  a  similar  test 

was  made  on  another  brand  under  condi- 
tions in  all  respects  identical,  with  the  fol- 
lowing results : 

Fineness:  96.3  per  cent,  passed  No.  100 
sieve,  and  80  per  cent,  passed  No.  200 
sieve. 

Setting  time  by  Gilmore's  needle:  In- 
itial set,  133  minutes;  final  set,  377  min- 
utes. Percentage  of  water,  25.  Temper- 
ature of  water,  62°  F.  Temperature  of  air. 
66°  F. 

Soundness  or  constancy  of  volume:  cold 
water  pat,  good;  air  pat,  good;  steam  pat. 
good. 

TENSILE      STRENGTH       WITH     STANDARD      BRI- 
QUETTES. 

Neat.        I -Cement,  3-Sand. 
Lbs.  Lbs. 

7  days  735  7  days  265 

28  days  837  8  days  407 

The  test  results  obtained  after  regrind 
ing  the  neat  briquettes  from  the  above  ce- 
ment were  as  follows : 

The  analysis  of  cement  after  the  first 
gauging  was:  Silica,  19.88;  alumina,  4.53; 
iron  oxide,  2.03;  lime,  5S-3f>i  magnesia. 
2.64;  sulphuric  anhydride.  .89;  carbon- 
dioxide,  .68;  water,  13.68. 

Fineness:  97.1  per  cent,  passed  a  No.  100 
sieve  and  78.5  per  cent,  passed  a  No.  200 
sieve. 

Setting  time  by  Gilmore's  needle:  In- 
itial set,  209  minutes;  final  set,  434  min- 
utes. 

Soundness:  Cold  water  pat,  good;  air 
pat,  good;  boiling  pat,  g;ood. 

Specific  gravity,  2.56. 

TENSILE   TEST,    STANDARD   BRIQUETTES*  (AVER- 
AGE OF  FIVE  BRIQUETTES.) 

Neat.  I -Cement,  3-Sand 
Lbs.  Lbs. 

7  days 192  7  days    57 

28  days    343     28  days    181 

2  months    36S  2  months   238 

3  months    405  3  months    278 

4  months    419  4  months    281 

5  months    382  5  months    293 

6  months    440  6  months    32a 

7  months    7  months    

These    experiments    clearly    show    that 

even  after  cement  has  been  twice  gauged 
with  water  and  allowed  to  harden  under 
water,  that  all  the  cementing  and  hydraulic 
qualities  are  not  destroyed,  and  that  gang- 
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ing  with  water  and  sutHnergence  in  water 
does  not  retard  the  setting  time  of  the  re- 
g^ound  cement  as  much  as  would  be  ex- 
pected. Indeed,  in  the  first  test  the  setting 
time  of  the  cement  on  being  reground  was 
quicker  than  in  the  original  shape.  A  third 
conclusion  is  that  it  is  only  the  very  fine 
ftour  in  the  cement  that  is  in  condition  to 
react  when  gauged  with  water  and  give 
jtrength  to  the  mortars. . 


Tests  of  Bond  Between  Plain   Bars 
and  Concrete. 

BY    U    R.    VITEBBO.* 

These  tests  were  made  at  the  testing 
laboratory  of  the  Washington  University 
for  the  Reinforced  Concrete  Construction 
Co.,  of  St  Louis,  Mo.,  who  were  acting 
bjr  request  of  the  Board  of  Appeals  of  the 
building  department  of  the  city.  The  tests 
were  performed  under  the  direction  of 
Prof.  J.  L.  Van  Omum,  M.  A.  S.  C.  E.,  of 
the  civil  engineering  department  of  the  uni- 
versity, and  were  witnessed  by  a  number 
of  engineers,  architects  and  contractors. 

By  mutual  understanding  between  the 
engineers  of  the  building  department,  the 
engineers  of  the  Reinforced  Concrete  Con- 
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Fig.  1. 

siniction  Co.  and  Prof.  J.  L.  Van  Omum, 
it  had  been  agreed  that  a  series  of  five  tests 
■should  be  made  on  medium  steel  bars,  and 
•mother  series  of  five  tests  should  be  made 
on  high  carbon  steel  bars.  The  bars  used 
were  round,  and  of  the  following  diam- 
eters: Yt  in.,  J^  in.,  Ya  in.,  i  in.,  and  iJ4  ms- 
They  were  embedded  in  concrete  prisms, 
the  cross  section  of  which  was  uniform  for 
all  tests  and  I2''xi2''.  The  lengths  of  em- 
Mment  were  25  times  the  diameter  of  the 
l»r  tested  for  the  medium  steel,  and  40 
times  the  diameter  of  the  bar  tested  for 
the  high  carbon  steel  (with  one  accidental 
exception).  The  concrete  was  a  1-2-4  Red 
Ring  cement,  Mississippi  river  sand  and 
gravel,  moderately  wet  mix. 

The  bars  were  embedded  in  the  concrete 
on  Aug.  3<^  1907.    The  wooden  forms  were 

*ColureMa  BuildlnK,  St.  Louis,  Mo. 


removed  from  the  prisms  after  six  weeks, 
and  the  bonding  tests  were  made  90  days 
after  the  bars  had  been  embedded,  in  the 
concrete— viz :  Nov.  29  and  30,  1907.  These 
tests  have  set  forth  the  following  facts  of 
interest. 

(i)  On  every  one  of  the  bars  tested, 
the  first  slip  occurred  shortly  after  the 
elastic  limit  of  the  steel  had  been  reached, 
which  tends  to  show  regardless  of  any 
figures,  that  the  bond  between  a  plain  bar 
and  the  concrete  in  which  it  is  embedded, 
is  fully  developed  untfl  the  elastic  limit  of 
the  steel  is  reached,  then  the  steel  begins 
to  stretch  and  the  bond  is  slowly  destroyed 
from  one  section  to  the  other. 

(2)  That  after  the  bond  proper  had 
been  destroyed  there  still  remained  a  con- 
siderable friction. 

(3)  That  the  maximum  bond  obtained 
per  square  inch  of  surface  in  contact  was 


surface  decreases  when  the  length  of  em- 
bedment increases. 

In  other  words,  if  a  bar  of  a  given  di- 
ameter is  given  different  embedments  in  a 
prism  of  concrete,  if  the  embedments  are 
plotted  in  abscissas,  X,  and  if  for  each 
embedment  is  determined  the  bonding 
stress  Y,  and  that  these  are  plotted  in  or- 
dinates,  the  resulting  diagram  would  be  as 
shown  by  Fig.  i. 

These,  of  course,  are  purely  theoretical 
assumptions,  and  it  would  be  interesting  to 
verify  them  by  a  series  of  experiments. 
Let  L  be  the  length  of  embedment  cor- 
responding to  the  maximum  bonding  stress 
per  unit,  then  let  us  consider  a  prism  of 
concrete  in  which  is  embedded  a  bar  of 
diameter  D,  the  fact  that  the  bar  begins  to 
■lip  slightly  after  its  elastic  limit  is  reached, 
leads  to  believe  that  the  length  L  produces 
anchorage  of  the  bar  in  the  concrete,  and 
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460  lbs.  on  medium  steel,  the  minimum 
being  370  lbs.  That  the  maximum  bond 
obtained  per  square  inch  of  surface  in  con- 
tact was  470  lbs.  for  high  carbon  steel,  the 
minimum  being  330  lbs. 

(4)  That  higher  values  per  square  inch 
of  the  ultimate  bonding  stresses  would 
have  undoubtedly  been  obtained,  had  the 
lengths  of  embedment  been  shorted.  In 
fact,  the  I  in.  bar  of  high  carbon  steel 
had  been  accidentally  embedded  in  the  con- 
crete only  32.7  ins.,  instead  of  40  ins.,  and 
the  bond  per  square  inch  went  up  to  470 
lbs.,  a  higher  value  than  any  other  one  of 
the  same  series. 

This  fact  tends  to  prove  that  there  is 
very  likely  for  a  bar  of  a  given  diameter 
a  certain  length  of  embedment  correspond- 
ing to  a  maximum  value  of  the  bonding 
stress  per  square  inch  of  surface  in  con- 
tact, and  taking  that  length  of  embedment 
for  basis  that  the  bonding  stress  per  unit 


that  the  bar  begins  to  stretch  at  or  around 
the  section  B ;  the  bar  stretching  from  B 
to  C,  naturally  its  diameter  decreases  and 
therefore  its  bond  between  B  and  C  is 
slowly  destroyed;  then  the  pull  on  the  bar 
is  sufficient  to  overcome  the  bond  between 
the  portion  A  B  of  the  bar  and  the  con- 
crete, consequently  the  bar  begins  to  slip. 

Another  interesting  feature  set  forth  by 
these  experiments  is  the  fact  that  after 
the  bond  proper  has  been  destroyed,  there 
still  remains  a  considerable  friction  as  men- 
tioned. 

As  the  allowable  tensile  stress  on  a  bar 
is  taken  at  40  per  cent  of  its  elastic  limit, 
if  we  assume  an  allowable  safe  bonding 
stress  of  80  lbs.  per  sq.  in.  in  contact,  the 
fact  that  there  still  remained  a  friction  of 
about  200  lbs.  per  sq.  in.  shows  that  the 
bond  proper  of  80  lbs.  insures  a  safety  of 
40  per  cent  on  the  ultimate  friction,  should 
the'  bond  have  been  prematurely  destroyed. 
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Earth  and  Rock  Section 


Note:  This  Section  is  devoted  to  metliods  and  costs  of  excavating  eartli  and 
rocl<  and  buiiding  emlMinlcments.  It  will  cover  the  grading  of  roads  and  rail- 
roads, dildng  and  canal  work,  dredging,  building  reservoirs  and  earth  dams, 
sewer  and  water  pipe  trenching,  quarrying,  etc. 


Method  and  Cost  of  Driving  a  Short 
Ttuinel  for  a  Sewer. 

In  a  paper  read  before  the  American  So- 
ciety of  Civil  Engineers  and  published  in  the 
Transactions  of  the  Society,  Vol.  Iv.,  page 
390,  Mr.  W.  C.  Parmley  described  the  con- 
struction of  the  Walworth  sewer  at  Cleve- 
land, O.  A  short  section  of  this  sewer  was 
built  as  a  tunnel  and  Mr.  Partnley  has  fur- 
nished us  with  the  details  of  the  cost  of 
this  portion  of  the  work,  which  we  give 
below.  The  following  abstract  describing 
the  work  is  taken  from  the  Transaction 
noted  above: 

"Where  the  sewer  intersects  the  C,  C, 
C.  &  St.  L.  Ry.,  it  was  planned  and  con- 
tracted for  on  the  expectation  that  the  rail- 
way 'would  support  its  tracks  over  the 
trench  upon  temporary  trestle  work.  On 
account  of  serious  differences  between  the 
railway  and  the  city  it  became  necessary 
to  build  about  190  ft.  of  the  sewer  in  tun- 
nel. This  tunnel  proved  to  be  one  of  the 
most  difficult  parts  of  the  entire  work. 

"Under  special  resolution  of  the  City 
Council  a  supplemental  agreement  was 
made,  under  which  the  contractor  was  to 
do  the  work  for  cost,  plus  15%  for  profit 
and  use  of  equipment.  Accordingly,  work 
was  begun  about  August  9,  1900;  it  was 
completed  on  July  i,  1901. 

"The  length  of  the  tunnel  proper  is  '144 
ft.,  with  16  ft.  of  open  cut  at  the  east  end 
and  32  ft.  at  the  west  end,  making  a  total 
length  of  192  ft.  The  tunnel,  as  designed 
and  built,  is  shown  by  Fig.  i,  which,  with 
only  slight  modification,  was  adhered  to 
throughout. 

"As  soon  as  the  pit  at  the  east  end  had 
been  sunk  and  a  grillage  in  the  bottom  laid 
the  work  of  tunneling  was  begun  and  car- 
ried on  by  ten-hour  night  and  day  shifts. 

"The  side  tunnels  were  commenced 
about  Sept.  S,  and  completed  about  Dec. 
19,  1900.  The  ground  penetrated  was 
treacherous  in  the  extreme,  the  surface  of 
the  ground  water  being  near  the  springing 
line  of  the  sewer.  Above  this  level  the  ma- 
terial was  a  very  fine  dry  sand,  which  re- 
quired the  closest  lagging  and  bulkheading, 
as  the  work  progressed.  In  fact,  the  sand 
sifted  through  the  cracks  in  the  planking 
so  badly  that  in  many  places  they  had  to 
be  caulked  with  hay.  Below  the  ground 
water  level  the  soil  changed  more  to  a  soft, 
silty  substance  which  resembled  wet  quick- 
sand and  which,  to  prevent  caving,  re- 
quired even  greater  precautions  than  the 
dry  material  above. 

"The  timbering  used  consisted  of  10x10 
in.  sets  with  2  in.  lagging.  The  sets  were 
spaced  3  ft.  apart  from  center  to  center, 


and  directly  on  the  apex  joints  of  the  tc^ 
drifts  of  the  two  side  tunnels.  Of  course, 
care  was  taken  to  place  the  timbers  of  the 
side  tunnels  (^posite,  so  that  the  timbers 
of  the  roof  tunnel  would  come  transverse 
to  the  center  line. 

"After  the  top  heading  of  each  side  tun- 
nel was  driven  in  some  distance  the  mid- 
dle drift  was  carried  forward,  and  still 
later,  the  bottom  drift.  As  a  rule,  only  one 
face  in  each  side  tunnel  was  worked  at  a 
time. 

"The  method  of  supporting  the  timbering 
of  the  upper  headings  while  the  next  lower 
heading  was  being  driven  is  of  some  inter- 


lower  drift.  By  turning  up  on  the  jacks 
the  weight  of  the  upper  drift  was  carried 
entirely  upon  the  two  longitudinal  timl>ers. 
The  end  of  the  mud  sills  were  then  sawed 
off  and  the  next  lower  section  of  the  side 
struts  inserted  and  carried  upon  a  new 
mud  sill.  The  jacks  were  then  removed 
and  the  loxio  in.  cross  timber  was  driven 
down  to  cover  the  joint,  as  shown  by  Fig. 
3.  The  finished  appearance  of  the  timber 
sets  of  the  two  upper  drifts  is  shown  in 
Fig.  4.  The  second  method,  and  one  which 
was  adopted  for  most  of  the  work,  was 
superior  to  the  one  described,  and  is  as  fol- 
lows: The  longitudinal  timbers  were  laid 
on  top  instead  of  under  the  jnud  sill.  The 
advance  end  of  the  timbers,  as  before,  rest- 
ed upon  the  floor  of  the  upper  drift,  and 
the  rear  ends  were  carried  on  the  top  of 
the  cross  brace  of  a  completed  bent  of 
tunnel  timbering.  Chains  were  wrapped 
around  the  cross  brace  and  timbers,  and 
the  weight  was  carried  by  wedging  tq>  un- 
der the  chains.    In  this  way  two  bents  of 
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Fig.  1 — Sketch  Showing   Method  of  Excavating  and   Bracing  Tunnel. 


est.  For  example,  the  side  struts  for  the 
top  heading  were  carried  on  a  3x10  in. 
mud  sill,  the  timber  set  appearing  as  in 
Fig.  2. 

"Two  methods  were  used  for  holding  up 
the  upper  timbers,  the  first  being  as  fol- 
lows: A  10x10  in.  cross  brace  was  fitted 
between  the  lower  ends  of  the  side  posts 
and  immediately  above  the  mud  sill,  and 
held  down  by  heavy  cleats  at  the  ends. 
Longitudinal  timbers  were  then  slipped  un- 
der the  mud  sill,  the  advance  ends  of  the 
timbers  being  carried  on  the  ground  floor 
of  the  top  drift  and  the  rear  ends  upon 
jacks   which   rested   on   the   floor   of   the 


upper  timbers  were  supported.  The  method 
is  illustrated  in  Fig.  5.  , 

"About  midway  in  the  tunnel  an  old 
stone  culvert  was  encountered,  which  ex- 
tended diagonally  across  the  work.  The 
culvert  was  supported  upon  a  solid  layer 
of  transverse  12x12  in.  oak  timbers,  with  a 
flooring  of  3x12  in.  oak  longitudinal  plank- 
ing. Old  stumps  were  also  frequently  ex- 
cavated. These  were  invariably  very  hard 
and  sound.  The  old  culvert  and  the  stumps 
were  a  great  annoyance  and  impeded  prog- 
ress seriously. 

"The  roof  tunnel  was  driven  after  the 
side  tunnels  had  been  completed.  Work  on 
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this  drift  was  begun  on  Dec.  20,  1900,  and 
finished  Feb.  23,  1901.  On  account  of  the 
caving  nature  of  the  ground  the  face  was 
bulkheaded  in  three  parts — a  middle  and 
two  side  sections.  The  bulkhead  for  each 
of  these  sections  was  pushed  forward 
about  3  ft.  and  braced  in  position.  Only 
enough  of  the  earth  at  the  roof  was  mined 
out  to  allow  the  roof  timber  and  the  side 
inclined  post  to  be  set.  In  this  way  the 
roof  was  secured  and  the  bottom  part  of 
the  heading  mined  out  in  safety.  As  soon 
as  the  floor  level  was  reached  the  middle 
prop  was  placed. 
"The  west  open  cut,  lying  at  the  foot  of 


posts  were  built  in  solid  with  brick  ma- 
sonry. 

"The  centering  consisted  of  three  layers 
of  2  by  13  in.  planks  bolted  together,  form- 
ing ribs  6  in.  thick,  without  any  radial  or 
cross  bracing.  The  outer  layers  of  plank- 
ing were  one-fifth  of  a  semi-circle  in 
length  and  the  middle  thickness  one-third 
of  a  semi-circle.  The  ribs  were  bolted  to- 
gether in  three  sections,  and  were  thus 
easily  taken  down  and  re-erected.  From 
20  to  40  ft.  of  centering  was  set  up  at  a 
time,  with  ribs  spaced  about  3  ft.  apart,  so 
as  to  clear  the  tunnel  timbering. 

"After  the  brick  work  of  the  arch  was 
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the  railway  embankment,  was  begun  in 
January,  1901,  and  roofed  over  with  plank- 
ing. The  broken  stone  and  sand  from  the 
siding  were  shoveled  through  chutes  from 
the  cars  directly  upon  the  plank  bottom  of 
the  excavation,  where  they  were  mixed  and 
shoveled  or  wheeled  into  place.  The  large 
amount  of  timber  bracing  in  the  open  cut 
and  in  the  tunnels  interfered  greatly  with 
the  movements  of  the  men,  and  some 
changes  had  to  be  made  in  the  timbering, 
from  time  to  time,  to  make  passageways. 
The  concrete  for  the  side  tunnels  was 
wheeled  in  from  the  west  end  and  packed 
tightly  about  all  the  timbering.  That  for 
the  side  walls  was  dumped  from  a  plank- 
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ing  laid  along  the  floor  of  the  upper  drift 
of  the  side  tunnels. 

'The  concrete  sides  were  carried  up  to  a 
radial  plane  14°  above  a  horizontal  through 
the  middle  of  the  sewer.  These  planes  in- 
clined from  the  extrados  of  the  arch  down- 
ward and  inward  on  a  slope  of  I  vertical 
to  4  horizontal. 

"The  remainder  of  the  arch  was  built  of 
shale  brick  masonry  laid  in  i  :2^  Portland 
cement  mortar.  The  bricks  were  ranged  in 
Flemish  bond.  In  the  tunnel  the  brick 
work  was  carried  out  to  a  full  bearing 
against  all  roof  timbers.  The  spaces  be- 
tweeti  the  timber  sets  were  packed  with 
tarth.  The  spaces  between  the  vertical  side 


built  up  to  the  inner  roof  timbers  of  the 
side  tunnels  screw  jacks  were  set  upon  the 
arch  ribs  just  above  the  inner  rafters  of 
the  side  tunnels.  They  were  then  turned 
up  until  the  inner  rafter  was  loosened  and 
removed,  when  the  brick  work  was  con- 
tinued, giving  full  support  to  the  inclined 
roof  timber  of  the  central  tunnel  as  it 
progressed.  As  soon  as  the  brick  work 
passed  the  joint  between  the  two  inclined 
roof  timbers  the  jack  was  removed  and  the 
entire  weight  of  the  tunnel  roof  was  trans- 
ferred to  them. 

"The  arch  was  keyed  by  the  use  of  jack- 
lagging  in  the  ordinary  manner.  As  the 
vertical  props  in  the  roof  tunnel  were  en- 
countered they  were  sawed  in  two  and  re- 
moved. 

"The  excavation  of  the  core  was  begun 
on  April  20th  and  finished  on  May  9,  1901. 
An  elevator  for  mine  cars  was  greeted  in 
the  shaft  at  the  east  end  and  the  earth  was 
removed  by  those  cars  and  a  tram  track  on 
the  floor  of  the  excavation.  The  cross 
braces  of  the  side  tunnels  were  left  built 
solidly  into  the  concrete  of  the  side,  and 
their  ends  protrude  through  the  side 
walls.  On  account  of  soft  foundations  the 
excavation  for  the  entire  tunnel  work  was 
carried  from  i  to  3  ft  deeper  than  would 
otherwise  have  been  necessary. 

"The  concrete  for  the  foundation  under 
the  invert  was  put  in  place  by  building  a 
tram  track  upon  timbers  laid  across  the 
sewer  at  about  the  level  of  the  lower  tier 
of  cross  timbers  as  shown  in  Fig.  5.  The 
concrete  was  brought  down  in  cars  and 
dumped  into  the  bottom  from  this  track. 
The  work  was  carried  on  from  the  farther 
end  of  the  tunnel,  working  backward  to- 


.  ward  the  shaft.  The  protruding  timbers 
were  then  cut  off  far  enough  back  to  per- 
mit the  brick  lining  of  the  tunnel  to  be 
laid.  After  all  the  masonry  had  been  com- 
pleted in  the  tunnel  the  portion  of  the 
sewer  in  open  cut  at  the  east  end  was  built 
up,  thus  completing  the  tunnel. 
•  "The  entire  tunneling  operations  were 
carried  on  under  the  direction  of  the  en- 
gineer in  charge  by  a  force  of  tunnel  men 
who  had  had  much  experience  in  other 
tunnels  in  Cleveland  and  elsewhere." 

The  wages  paid  the  men  on  this  tunnel 
work  was  as  follows:  Cents 

Per.  Hour. 

Engineers    25 

Firemen    t2j4 

Track  watchers   13J4 

Concrete  men  22j4 

Concrete  men   17}^ 

Concrete  men  30 

Concrete  men  15 

Signal  boy   I2}4 

Watchman    I2j4 

Superintendent    50 

Tunnel  foreman   40 

Tunnelmen    35 

Tunnel   helpers   25 

Tunnel  helpers   20 

Carpenter    25 

Carpenter's    helper    l7'^ 

Mason    SO 

Mason    60 

Mason's  helper   ijyi 

Mortar  mixer  I7J4 

Brick  helper  15 

Laborers    15 

Team    35 

Foreman    30 

The  following  are  the  quantities  of  work 
that  were  done:  Feet. 

Lenth  of  tunnel 144 

Length  of  sewer  in  open  cut 46 

Total    190 

EXCAVATION : 

Cubic  Yds. 

North  drift    864.00 

Top  drift   517.87 

South   drift    842.67 

Core  drift   499.84 

Open  cut,  west  end  572-97 

Open  cut,  east  end 187.72 

Total  excavation   3485.07 

CONCRETE: 

Cubic  Yds. 

North  drift   349-12 

South  drift    364.7s 

Bottom  drift  (core) 103.84 

Open  cut,  west  end 199.11 

Open  cut,  east  end 79-28 

Total  concrete   1,096.10 

SHALE  BRICK  MASONRY: 

Cubic  Yds. 

In  tunnel    618.24 

Open  cut,  west  end II3-97 

Open  cut,  east  end 4643 

Total  brick   masonry 778.64 
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The  total  cost  of  materials  and  labor 
was: 

Brick    , $3.37S-4S 

Cement   2,187.30 

Sand    694.60 

Stone    1.136.4s 

Coal    651.39 

Lumber    4^354-36 

Labor,  brick  masonry   2/>ii.47 

Labor,  concrete    1,207.91 

Labor,  tunnel  and  eng 9,94307 

Labor,  common  • .  7,069.11 

Labor,  foremen   32455 

Labor,  superintendent    2,232.55 

Miscellaneous    2,636.72 

Total  cost    $37324.93 

The  unit  cost  of  excavation  and  the  set- 
ting of  timber,  which  was  kept  as  one  item, 
was  as  follows: 

Per 
Cu.  Yd. 

Side  drifts   $5-72 

Center  drift    6.01 

Core    1-25 

The  last  item  includes  the  cost  of  re- 
moving centering  for  the  arch,  this  center- 
ing being  supported  by  the  core  left  in,  and 
was  taken  out  as  the  excavation  was  made. 
These  unit  costs  also  include  foreman, 
superintendence  and  other  items  of  cost. 
The  yardage,  per  lineal  foot  of  tunnel,  of 
excavation  was  18.9,  which  gives  an  aver- 
age cost  per  cubic  yard  of  $4.96,  and  a  cost 
per  lineal  foot  of  tunnel  of  I93-74- 

The  cost  of  excavation  in  west  open  cut 
per  cubic  yard  was  $iAj.  This  high  cost 
was  due  to  the  fact  that  the  material  was 
wet,  sticky  clay,  very  hard  to  handle,  and 
as  it  was  excavated  by  hand,  being  cast 
on  to  scaffolds  and  thus  thrown  from  the 
trench,  it  required  from  six  to  eight  men 
to  do  the  work. 

The  unit  cost  of  excavating  the  east 
open  cut  was  $5.20  per  cubic  yard.  This  is 
not  a  fair  price  for  the  excavation  work, 
as  this  cost  includes  the  grading  of  a  road- 
way to  the  work,  setting  up  the  engine  and 
drift,  and  all  other  expenses  of  getting 
started,  during  August  and  the  early  part 
of  September,  when  the  work  was  com- 
menced. More  than  half  of  this  charge  was 
for  the  tunnelmen  who  had  to  be  put  at  this 
work  and  for  the  superintendent.  Track 
watchers  are  also  included  in  this  cost. 

The  labor  cost  of  mixing  and  placing 
concrete  was  $1.36  per  cubic  yard.  The 
cost  per  cubic  yard  for  building  the  brick 
arches  was  $546.  This  does  not  include  the 
brick  lining  in  the  bottom  of  the  culverts. 
This  cost  does  include  the  bringing  of  the 
materials  into  the  tunnel,  the  storing  of 
them  during  cold  weather  and  the  rehan- 
dling  when  the  masonry  was  built. 

There  were  97.37  cubic  yards  of  brick 
masonry  in  the  invert  of  the  bottom  of  the 
culvert,  and  52.67  cubic  yards  of  brick  ma- 
sonry in  the  arch  of  the  east  end  open  cut. 
This  with  some  extra  concrete  work  in  the 
bottom,  the  finishing  of  all  the  masonry 
work,  and  the  maintaining  of  a  watchman 


at  the  end  of  the  work,  until  the  plant 
could  be  moved  away,  and  cleaning  up  of 
the  work,  cost  $1,905.50  for  labor.  These 
items  were  not  kept  separate  but  were 
grouped  together. 

The  taking  down  of  the  bulkhead  in  the 
sewer  and  the  building  of  test  arches  cost 
the  lump  sum  of  $464  for  labor.  In  keep- 
ing account  of  materials  a  separate  record 
was  not  kept  of  each  detail  for  which  ma- 
terials were  used,  so  we  have  grouped 
them  as  above.  The  labor  costs  of  the  ex- 
cavation and  concrete  were  kept  carefully 
and  are  as  given. 


Cost  of  Digging  Holes  and  Planting 
Trees  and  Shrubs. 

In  carrying  on  many  earthwork  jobs,  the 
engineer  not  only  has  to  think  and  plan 
for  the  engineering  features  of  the  work, 
but  he  also  has  to  consider  and  keep  in 
view  the  artistic  side,  namely,  the  land- 
scape features.  This  is  rapidly  becoming 
the  case  with  railroad  work,  as  the  right 
of  way  of  some  of  our  larger  roads  is 
being  terraced,  hedges  planted,  and  banks 
sodded  or  seeded,  and  the  station  grounds 
made  into  smooth  lawns  with  shrubs  and 
trees  to  ornament  them,  and  well  kept 
drives  laid  out  through  the  grounds.  Sew- 
erage disposal  plants,  reservoirs  and  filter 
beds  are  likewise  treated  in  this  manner. 
This  has  made  landscape  architecture  or 
engineering  more  prominent,  and  the  civil 
engineer  finds  that  he  must  give  attention 
to  these  matters.  If  he  has  much  of  this 
work  to  do  he  will  call  in  an  expert  on  the 
subject,  but  if  the  work  does  not  warrant 
this  expense,  he  will  attend  to  the  details 
himself. 

In  this  class  of  work,  the  planting  of 
trees  and  shrubs  is  quite  an  important 
item.  Nothing  adds  so  much  to  a  land- 
scape view  as  trees  and  shrubbery,  yet  in 
making  excavations  these  are  the  first 
things  to  go.  The  land  must  be  cleared  and 
grubbed  before  the  excavation  is  made.* 
When  the  work  is  finished,  trees  and  shrubs 
must  be  planted  again.  The  cost  of  the 
trees  needed,  can  be  obtained  from "  any 
nursery  company,  but  the  cost  of  planting 
is  more  difficult  to  obtain. 

One  of  the  editors  of  this  journal  has 
done  this  work  upon  several  occasions,  and 
the  following  costs  were  kept  several  years 
ago. 

The  trees  in  the  first  example  were 
known  as  4  to  6  in.  trees,  that  is,  trees 
measuring  from  4  to  6  in.  in  diameter. 
They  were  maples  and  poplars,  and  were 
bought  in  the  early  spring  and  "healed"  in, 
on  a  nearby  lot  to  be  planted  later. 

Example  I.  In  this  lot  there  were  80 
trees.  The  ground  had  been  graded,  to  a 
depth  of  I  to  5  feet,  hence  there  was  no 
soil  left.  For  this  reason  it  was  necessary 
to  dig  a  deep  hole  and  fill  it  in  with  good 


•For  Costs  of  Clearing  and  Grubbing  see 
Englneerlng-ContractlnB.  Oct.  17.  1906.  page 
98:  Feb.  27,  1907.  page  93;  Deo.  25.  1907. 
page  355. 


soil  so  as  to  give  the  tree  every  chance  of 
growing.  The  spread  of  the  roots  was 
about  2yi  ft.  on  the  trees,  hence  a  hole  5  ft. 
in  diameter  and  5  ft.  deep  was  dug.  Two 
men  working  together  dug  the  holes,  dig- 
ging four  such  holes  in  a  day.  A  pick  and 
short  handled  shovel  were  used  by  them. 
The  dirt  was  thrown  on  the  side  of  the 
hole,  wheel  scrapers  moving  it  away,  bin 
this  cost  was  not  charged  against  the  tree 
planting  as  it  saved  borrowing  that  much 
earth  elsewhere,  hence  this  was  charged 
against  the  borrow  that  was  being  made 
to  fill  in  an  adjoining  .marsh.  In  each  hole 
there  was  3.6  cu.  yds.  of  earth.  The  wages 
paid  for  a  nine-hour  day  were  as  follows: 

Foreman    $3.50 

Men   1.50 

4-horse  team  and  driver 7.50 

i-horse  cart  and  driver 3.50 

About  six  men  worked  in  the  gang,  and 
the  cost  of  digging  the  80  holes  was : 

Foreman,  6}^  days $22.75 

Men,  40  days 60.00 

Total   $82.75 

The  cost  per  hole  was: 

Foreman    $0.28 

Men   0.75 

Total   $1.0.1 

This  gave  a  cost  per  cubic  yard  of  earth 
excavated  as  follows : 

Foreman    $0.08 

Men    0.31 

Total  cost  per  cubic  yard $0.20 

It  must  be  remembered  that  this  kind  of 
excavation  is  very  similar  to  trench  work, 
and  also  to  shaft  sinking,  as  the  picking  is 
always  from  the  top  of  the  excavation,  and 
in  shoveling,  the  shovel  cannot  be  heaped 
as  easily  as  when  working  against  a  breast. 

In  planting  these  trees  soil  had  to  be 
hauled  several  hundred  feet  from  nearby 
stock  piles.  Woods  earth  was  also  hauled 
from  a  piece  of  woodland  a  half  a  mile 
away.  Twenty-five  cents  a  yard  was  paid 
for  the  privilege  of  getting  it,  and  the  cost 
of  hauling  and  loading  it  is  included  in  the 
cost  of  the  tree  planting.  A  four-horse 
dump  wagon  that  carried  3  cu.  yds.  each 
trip  was  used  for  this.  This  wagon  also 
hauled  some  loads  of  "mulch"  from  the 
seashore  close  by,  a  haul  not  exceeding  700 
ft.    A  cart  was  used  to  haul  soil  and  water 

The  method  of  planting  the  trees  con- 
sisted in  filling  in  the  bottom  of  the  hole 
for  about  2  ft.  with  soil,  then  using  a  mix- 
ture of  soil  and  woods  earth,  in  the  same 
manner  in  it,  to  fill  up  the  hole  within  a 
few  inches  of  the  top.  The  roots  of  the 
tree  were  covered  with  about  10  in.  of  this 
mixture  of  soil.  The  last  few  inches  was 
of  the  "mulch"  from  the  seashore,  as  this 
kept  the  ground  moist  and  prevented  it 
from  baking.  As  the  tree  was  planted, 
plenty  of  water  was  poured  around  it. 
The  placing  of  rich  soil  around  the  root? 
and  the  watering  allowed  the  fibrous  root? 
to  begin  at  once  to  take  nourishment  for 
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the  tree.  The  planting  was  done  in  the 
summer  time,  thus  making  it  necessary  to 
take  unusual  precaution  that  the  tree  should 
grow.  After  the  trees  were  planted  they 
were  watered  and  sprayed  each  day  that 
it  did  not  rain. 

The  cost  of  the  tree  planting  for  these 
80  trees  was  as  follows : 

Foreman,  3  I-a  days $12.25 

Men,  202-3  days ii.oo 

Team,  4  days 30.00 

Cart,  4  days I4-00 

Wood's  earth,  12  cu.  yds.  at  25c 3.00 


Total   I90-25 

This  gives   a   cost   per  tree  of   the   fol- 
lowing : 

Foreman    $o.iS 

Men    0.39 

Team    0.37 

art    0.18 

Woods  earth  o.a» 


Total  $113 

This  makes  a  total  cost  per  tree,  of  dig- 
ging the  holes  and  planting,  of  $2.16. 

Example  II.  In  this  case  270  trees  of 
about  the  same  size  were  planted.  The 
work  was  done  in  the  fall  of  year,  after 
the  sap  ran  down,  and  the  ground  in  which 
they  were  planted  had  several  feet  of  fairly 
good  soil  on  it  The  tree  holes  were  made 
for  this  reason  5  ft.  in  diameter,  but  only 
4  ft.  deep.  This  meant  the  excavation  of 
Z9  cu.  yds.  for  each  hole.  The  wages  paid 
for  a  9-hour  day  were  the  same  as  in  Ex- 
ample I,  but  instead  of  working  only  about 
six  men  in  the  gang,  about  24  men  were 
worked.  It  will  be  noticed  that  this  mate- 
rially reduced  the  foreman  cost.  The  cost 
of  digging  the  270  holes  was : 

Foreman,  4  days $  i4-«> 

Men,  95  days 142.50 


Total   $156.50 

The  cost  per  hole  was  as  follows : 

Foreman    $0-05 

Men  0.53 


Total  for  hole $0.58 

The  cost  per  cubic  yard  of  earth  exca- 
vated from  the  holes  was : 

Foreman    $o.03 

Men  0.18 


the  labor  of  back  filling,  the  getting  of  the 
tree  from  the  "healing  in  ground,"  the 
placing  of  it,  putting  some  little  manure 
around  the  tree  after  it  was  planted  and 
watering  while  planting.  No  teams  were 
necessary  for  this,  the  cost  being  as  fol- 
lows: 

Foreman,  ij4  days $  5-25 

Men,  36  days 5400 

Total   $5925 

The  cost  per  tree  was : 

Foreman    $0.02 

Men   0.20 


Total  cost  per  cubic  yard $0.20 

A  comparison  of  this  with  the  cost  of 
digging  the  holes  for  the  80  trees  will 
prove  interesting.  The  unit  cost  of  the 
foreman  was  reduced  as  explained  by  in- 
creasing the  size  of  the  crew  of  laborers, 
but  it  will  be  noticed  that  cutting  off  a 
foot  of  the  depth  (25  per  cent)  of  the  hole, 
decreased  the  cost  of  digging  about  30  per 
cent  The  cost  of  excavating  per  cubic 
yard  was  decreased  14  per  cent.  Two  men 
working  together  nearly  completed  six  4- 
ft.  holes  in  a  day. 

In  planting  the  trees  the  same  earth  and 
soil  diat  was  dug  from  the  hole  was  put 
back,  hence  the  cost  of  planting  includes 


Total    $0.22 

This  makes  a  total  cost  of  planting  each 
tree  of  80  cts.,  and  illustrates  how  much 
cheaper  the  work  can  be  done  when  the 
season  is  favorable,  and  the  soil  docs  not 
have  to  be  hauled  and  prepared  to  place 
around  the  trees. 

Example  III.  In  this  case  60  evergreen 
trees  of  various  kinds  from  3  ft.  to  12  ft. 
high  were  planted.  Earth  was  taken  up 
with  the  roots,  at  the  nursery  where  they 
were  bought,  and  burlap  was  tied  around 
the  roots  to  keep  this  earth  from  falling 
off.  As  these  trees  were  unloaded  from  the 
car,  they  were  carried  by  the  men  directly 
to  the  place  they  were  to  be  planted.  Teams 
could  not  be  used  for  this  as  the  lawns, 
new  ones,  would  have  been  ruined  by  the 
passage  of  wheels  over  them.  From  2  to 
4  men  were  needed  with  hand  sticks  to 
carry  each  tree.  The  holes  dug  were 
about  25^  ft.  in  diameter  and  about  18  in. 
deep,  there  being  about  64  cu.  ft  of  earth 
excavated  from  each  hole.  The  back  filling 
was  done  from  this  material,  it  being  soil; 
the  material  being  piled  up  around  the  tree, 
leaving  but  little  excess  to  be  hauled  away 
in  wheelbarrors.  Large  pieces  of  canavs 
were  laid  down  on  the  grass  to  hold  the 
excavated  earth,  thus  preventing  the  earth 
from  injuring  the  grass.  The  entire  lot  of 
trees  was  planted  in  one  day,  and  the  cost 
consists  of  unloading  the  trees  from  the 
cars,  carrying  them  to  place,  digging  holes, 
planting  trees,  and  cleaning  up  the  ground 
and  pieces  of  canvas  afterwards.  The 
ground  was  wet  enough  from  recent  rains 
to  do  away  with  watering  the  newly  planted 
trees.    The  entire  cost  of  this  work  was : 

2  Foremen,  at  $3.50 $  7.00 

33  Men,  at  $1.50 49-50 


planting,  back  filling  and  watering.  The 
wages  were  the  same  as  paid  in  the  other 
examples.    The  cost  was  as  follows  : 

Foreman,  5  days $i7-5o 

Men,  15  days 22.50 


Total   .  .^ $56.50 

The  cost  per  tree  was  as  follows : 

Foreman    $0,115 

Men    0.825 


Total    $0,940 

Example  IV.  This  job  consisted  of 
planting  1,200  shrubs.  About  one-third  of 
them  were  planted  as  separate  shrubs  or 
three  or  four  plants  in  the  same  hole,  the 
rest  being  planted  as  hedges.  The  holes 
were  dug  about  I  ft  deep.  A  foreman  and 
3  men  did  the  work,  taking  the  shrubs  from 
the  "healing  in  ground,"  digging  the  holes. 


Total   $40.00 

This  was  a  cost  of  3  1-3  cents  per  shrub. 
All  the  work  was  done  by  day  labor. 


Method  of  Drilling  and  Mucking  in  a 

Rock  Tiumel  and  a  Comparison  in 

the  Tunneling  on  the  Rand. 

In  the  May,  1907,  issue  of  the  Mine  and 
Quarry,  Mr.  W.  P.  J.  Dinsmoor,  of  1748 
Broadway,  Denver,  Colo.,  has  an  article 
on  rock  tunnel  work  in '  connection  with 
a  western  mine.  We  abstract  the  follow- 
ing: 

The  Ophelia  Tunnel  in  the  Cripple 
Creek  District  of  Colorado  was  driven  for 
the  purpose  of  draining  mines,  and  trans- 
porting ore  and  waste  from  deep  levels 
of  such  properties  as  it  might  cut. 

This  tunnel  has  been  driven  to  a  point 
approximately  8,500  ft.  in  a  direct  line 
from  its  portal.  It  is  for  its  entire  length 
9  ft.  by  9  ft  in  the  clear,  and  in  places 
will  show  10  ft  by  12  ft. 

The  tunnel  was  driven  through  granite, 
then  into  breccia,  with  intervening  dykes 
of  phonolite,  andesite,  and  nephaline 
basalt,  at  an  average  rate  of  350  to  375 
ft  per  month.  350  ft.  per  month  was 
considered  low,  and  such  a  result  called 
for  investigation  by  the  management  of 
the  causes  which  reduced  the  work 
accomplished  to  this  figure.  The  record 
month  showed  an  advance  of  395  ft  and 
8  ins.  This  speed  in  driving  was  obtained 
by  careful  planning  of  the  work,  so  there 
would  be  no  loss  of  time  or  idleness  for 
either  the  men  or  equipment  This  re- 
quired a  thorough  study  of  the  conditions 
that  were  to  be  met  and  overcome,  and 
careful  oversight  to  see  that  the  plans 
adopted  were  carried  out.  The  plant  used 
on  this  work  consisted  of  two  60-  H.  P. 
boilers;  one  straight-line,  two-stage  air 
compressor;  one  high-pressure,  three-stage, 
locomotive-charging  compressor;  one  com- 
pressed-air locomotive  and  Sullivan  "Qass 
UE-2,"  3-1-8  in.  drills. 

The  working  day  was  divided  into 
three  shifts  of  eight  hours  each. 

Plan  of  Work. — In  the  actual  tunnel- 
driving  work,  there  were  seven  men  to  a 
shift:  two  machine  drillmen,  two  machine 
helpers  and  three  "muckers."  Each  shift 
was  supposed  to  drill,  load  and  shoot  a 
round  of  from  18  to  22  holes,  drilled  from 
SYi  to  7  ft.  in  depth,  as  well  as  to  load  the 
"muck"  resulting  from  the  work  of  the 
previous  shift  into  the  cars,  and  deliver 
the  cars  to  the  compressed-air  haulage 
engine.  The  management  feels  that  under 
the  three-shift  plan  the  men  do  better 
work  and  take  more  pride  in  its  results, 
owing  to  the  fact  that  the  men  know  that 
another  shift  is  following  close  on  their 
heels  to  perform  the  same  operations  that 
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they  have  performed,  and  that  the  follow- 
ing shift  depends  upon  the  satisfactory 
completion  of  this  shift's  work  for  the  ac- 
complishment of  their  own. 

The  method  pursued  was  essentially  as 
follows: — 

As  soon  as  the  smoke  resulting  from 
the  shooting  done  by  the  previous  shift 
was  cleared,  the  new  shift  of  drillmen, 
helpers  and  "muckers"  all  went  to  work, 
and  the  broken  rock  from  the  face  was 
thrown  back  sufficiently  to  allow  the 
columns    for    mounting    the    drills   to   be 


really  a  self-adjusting  platform,  much 
wider  and  more  solid  than  any  portable 
timber  staging.  It  was  of  course  neces- 
sary for  the  muckers  to  finish  loading 
out  the  muck  before  the  drilhnen  reached 
the  bottom  holes  or  "lifters,"  but  they  did 
not  stop  work  until  the  end  of  the  shift 
was  reached,  as  there  was  rail  laying,  and 
the  placing  of  sheets,  to  occupy  their  at- 
tention until  the  holes  were  loaded  and 
ready  for  shooting.  Everyone  on  the  shift 
was  busy  from  the  time  he  reached  the 
heading   until   the  holes   were  loaded   and 


Fig.   1 — Sketch   Showing   Arrangement  of  Drills. 


put  in  place.  The  two  drillmen  worked 
together,  and  the  two  helpers  worked  to- 
gether in  pairs,  relieving  each  other  at 
intervals;  the  "muckers"  going  imme- 
diately to  work,  getting  the  "muck"  into 
the  cars  and  on  its  way  to  the  dump. 
When  the  helpers  were  working  on  the 
muck  pile,  the  drillmen  were  back  of  the 
work;  looking  up  equipment;  seeing  that 
all  the  machine  drills,  steel,  hose,  tools, 
blocking,  etc.,  that  would  be  required  for 
the  shift's  work  were  on  hand,  and,  if  any- 
thing was  found  missing,  taking  steps  to 
secure  it.  When  the  drillmen  were  work- 
ing on  the  muck  pile,  the  helpers  were  em- 
ployed in  bringing  the  required  material 
up  to  the  face,  where  it  would  be  readily 
available. 

It  may  be  objected  that  this  would  be 
possible  only  in  a  short  tunnel,  but  in  this 
tunnel,  about  1 2-3  miles  long,  this  work 
was  accomplished  by  each  shift  every  day. 
As  soon  as  the  muck  was  cleared  away 
from  the  face,  the  columns  were  put  in 
place;  the  drills  mounted,  and  the  drill- 
ing of  the  new  round  commenced. 

In  clearing  away  the  muck,  care  was 
taken  that  it  should  not  fall  back  toward 
the  face  until  a  sufficient  space  was  pro- 
vided in  which  to  set  the  columns. 
After  the  columns  were  set,  the  muck 
was  allowed,  and  in  fact  encouraged  to  fall 
back,  until  it  had  filled  the  space  in  front 
of  the  face  up  to  such  a  level  that  the 
tops  of  the  jack  screws  of  the  columns 
could  just  be  reached.  By  this  method, 
the  back  holes,  or  those  nearest  the  top 
of  the  tunnel,  were  the  first  to  be  drilled, 
and  the  drillmen  and  helpers  worked  from 
the  top  of  the  muck  pile.  This  did  away 
with  any  form  of  staging,  and  while  the 
drillmen  worked  towards  the  bottom  of 
the  tunnel,  the  muckers  were  removing 
the  pile,  thus  always  giving  the  drillmen 
a    standing   ground    of   proper   height,    or 


fuses  spit.  The  only  time  lost  in  the  24 
hours  of  the  day  was  that  required  for 
changing  shifts  and  the  clearing  of  powder 
smoke. 

Full  length  mining  columns  were  used, 
in  order  to  reduce  the  amount  of  blocking 
needed  at  the  top  and  bottom  of  the 
columns,  and  to  insure  the  removal  of  the 
muck  from  the  face,  clear  to  the  bottom 
of  the  tunnel  before  the  set-up,  so  that 
resetting  would  not  be  required  when  the 
bottom   holes  were  reached. 

Care  was  always  taken  to  see  that  the 


Fig.  2 — Arrangement   of   Drill    Hole*. 

men  were  well  supplied  with  all  material 
for  their  work.  Empty  cars  were  always 
kept  at  the  face;  an  extra  machine  drill 
was  constantly  on  hand,  .to  that  if  one  of 
the  drills  in  use  required  repairs,  it 
could  be  laid  aside,  to  be  put  in  order 
by  a  skilled  mechanic.  Thus  the  driUman 
and  his  helper  were  not  delayed  by  making 
repairs.  Plenty  of  sharp  drill  steel  and 
water  for  use  in  the  holes  were  kept  close 
to    the    tace. 

Arrangemt-Ht  of  Drill  Holes.— Tht  im- 
portant matter  of  properly  placing  and 
shooting  drill  holes  was  carried  on  as  fol- 


lows: In  Fig.  2,  holes  Nos.  i  and  2  are 
cut  holes.  These  were  drilled  from  6  to 
7  ft.  deep,  looking  down,  and  were  so 
placed  and  directed  that  their  inner  ends 
nearly  met.  The  fuse  for  these  holes  was 
so  cut  that  they  were  fired  first  and  nearly 
at  the  same  moment  Holes  Nos.  3  and  4 
are  cut  holes,  drilled  looking  up  and 
about  the  same  depth  as  Nos.  i  and  2. 
They  were  so  directed  that  their  inner 
ends  did  not  meet,  as  in  the  case  of  Nos. 
I  and  2.  The  fuse  was  so  adjusted  that 
these  holes  were  fired  just  after  Nos.  t 
and  2.  Hbles  Nos.  5  and  6  are  the  back 
cut  holes.  They  were  drilled  looking  up, 
and  so  directed  that  their  inner  ends  did 
not  meet,  nor  did  they  extend  beyond 
the  top  of  the  tunnel.  These  holes  were 
shot  together  and  just  after  Nos.  3  and  4. 
Cut  holes  Nos.  7  and  8  look  down,  and 
were  timed  to  shoot  after  Nos.  5  and  6. 
Holes  Nos.  9  and  10,  the  cut  lifters,  look 
down  and  extend  below  the  proposed  bot- 
tom of  the  tunnel.  Holes  Nos.  it  and 
12,  the  back  rib  holes,  and  holes  Nos.  13 
and  14,  rib  holes,  look  up.  Holes  Nos. 
15  and  16,  also  Nos.  17  and  18,  rib  holes, 
and  boles  Nos.  19  and  20,  rib  lifters,  all 
look  down  and  all  extend  beyond  the  line 
of  the  side  walls,  and  were  all  shot  at 
nearly    the    same   time. 

Where  sti£F  ground  was  encountered 
holes  A  and  B  were  put  in,  and  shot  with 
holes  Nos.  I  and  2  and  Nos.  7  and  8 
respectively.  Where  very  stiff  ground  was 
found,  boles  C  and  D  were  added  and 
shot  with  holes  Nos.  5  and  6  and  Nos.  3 
and  4  respectively.  By  analyzing  the  above 
it  will  be  found  that  holes  Nos.  t  and 
2  take  out  or  loosen  a  wedge-shaped  por- 
tion of  the  rock,  thus  relieving  the  re- 
sistance to  the  action  of  the  powder  in 
holes  Nos.  3  and  4  and  holes  Nos.  7  and 
&  Holes  Nos.  3  and  4  and  Nos.  7  and  8 
clear  the  way  for  holes  Nos.  5  and  6  and 
Nos.  9  and  10.  Holes  Nos.  9  and  10  have 
a  tendency  to  throw  any  broken  rock  above 
them  out  of  the  way  of  the  remaining  rib 
holes.  Holes  A,  B,  C  and  D  serve  simply 
to  increase  the  effect  of  the  holes  with 
which  they  are  shot  By  placing  the  holes 
in  this  way  and  shooting  in  this  order, 
the  break,  with  very  few  exceptions,  al- 
ways cleared  the  rock  for  the  full  width 
and  depth  of  the  tunnel,  thus  doing  away 
with  the  necessity  of  following  the  head- 
ing with  any  work  designed  to  break  off 
projections. 

Tamping  material  for  use  in  the  loading 
of  the  holes  was  always  employed.  It 
was  found  that  by  using  this,  the  results 
obtained  were  most  satisfactory,  and  that 
less  powder  was  consumed. 

Handling  the  Muck. — Two  tracks  were 
maintained  close  to  the  heading.  Before 
the  shots  were  fired,  steel  sheets  were 
placed  on  the  floor  close  to  the  face,  ex- 
tending back  far  enough  to  receive  all 
the  broken  rock.  It  was  found  important 
to  have  these  sheets  weighted,  and  enough 
muck  was  kept  at  the  face  to  do  this  prop- 
erly.    The   sheets   formed  a   smooth   floor 
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from  which  to  shovel  the  muck,  but  un- 
less the  sheets  wete  weighted,  it  was  found 
that  the  vacuum  created  by  heavy  shots 
was  likely  to  lift  them  and  mix  them 
with  the  muck,  thus  not  only  defeating 
the  purpose  for  which  they  were  intended, 
but  actually  increasing  the  labor  of 
mucking.  The  sheets  behind  the  main 
portion  of  the  muck  pile  served  to  receive 
part  of  the  muck  thrown  from  the  face, 
and  also  to  facilitate  the  handling  of  cars. 

A  convenience  for  saving  time  was  the 
use  of  a  flanged  valve  on  the  heading 
end  of  the  pipe  line,  instead  of  the  screw 
valve  commonly  employed.  There  was 
also  a  telephone  system,  one  station  of 
which  was  kept  well  up  toward  the  head- 
ing. In  case  of  accident,  or  when  it  was 
necessary  to  communicate  with  the  portal 
or  power  house,  the  use  of  the  telephone 
saved  valuable  time. 

Ventilation. — The     removal     of    powder 


makes  a  comparison  of  this  work  with 
that  done  in  the  Cinderella  mine,  in  Trans- 
vaal, account  of  which  appeared  in  En- 
gineering-Contracting Nov.  20,  1907,  page 
291.  Mr.  Dinsmoor  has  the  following  to 
say:  ' 

Taking  the  figures  from  these  two  ar- 
ticles we  have  the  following  comparative 
table : 

Rand.   Cripple  Ck. 

Size  of  bore 5x7  ft.        9x9  ft. 

Rate  of  progress  per  mo.  225  ft.        375  ft. 

Number  of  machines  used 
per    shift    3  2 

Number  of  men  em- 
ployed per  shift 8  6 

Number  of  holes  drilled 
per  round   15  20 

Length  of  shift,   hours. .    '  8  8 

Max.  distance  over  which 
spoil  had  to  be  trammed  800        8,500 


Fig.  3 — Showing  Tunnel  Work  in  Progress. 


smoke  after  shooting  was  accomplished  by 
means  of  a  blower  and  the  compressed  air 
system.  As  soon  as  the  work  of  drilling 
stopped,  the  engineer  would  notice  the  fact 
that  the  demand  for  compressed  air  had 
ceased;  he  would  then  fill  the  receivers 
and  pipe  lines  with  air  at  100  lbs.  pressure. 
After  the  boles  were  loaded  and  fuses  spit, 
the  drillmen  would  open  the  gate  valve  at 
the  heading,  allowing  a  full  stream  of  air 
under  100  lbs.  pressure  to  play  on  the  face 
through  a  i-in.  whistle  cock.  This  volume 
of  air,  coming  with  a  high  velocity,  stirred 
up  the  smoke  and  mixed  thoroughly  with  it. 
The  pressure  in  the  pipe  lines  dropped 
rapidly,  and  as  soon  as  the  pressure 
reached  20  lbs.  the  engineer  started  the 
compressor  and  kept  the  pressure  at  this 
point,  and  also  started  the  blower,  if  it 
was  not  already  running.  A  is-in.  ventil- 
ating pipe  was  used  and  the  smoke  was 
soon  thoroughly  mixed  with  fresh  air.  It 
was  seldom  that  men  could  not  get  to  the 
face  20  mins.  after  the  shots  were  fired. 
In  the  Engineering  and  Mining  Jour- 
nal  of   October   26,    1907,    Mr.    Dinsmoor 


From  the  above  figures  we  can  strike 
averages  and  derive  the  following: 

Cripple 
Rand.  Creek. 
Lineal  ft  advance  per  shift.      2.43       4.03 
Cu.     ft.     rock     broken     per 

shift    85.05    326.43 

Percentage   of  advance,    lin. 

feet    60%     

Percentage   of   advance,     cu. 

feet     26%     

Percentage      of       machines 

used     150%     

Percentage  of  men  used I33%     

Percentage   of   holes    drilled 

per    round    ; 75%     

The  work  on  the  Rand  was  carried  on 
with  a  greater  number  of  men  and  ma- 
chines. The  Rand  tunnel  was  driven  to 
single  track  size  to  be  later  widened  to 
accommodate  double  tracks.  Not  so  with 
the  Cripple  Creek  tunnel,  which  was  at 
all   times    kept    up   to   its    required   width. 

That  there  must  be  causes  for  the  dif- 
ference in  speed  as  shown  above,  is  self 
evident.  These  causes  must  rest  upon 
four  things,  viz.,  the  hardness  of  the  rock; 


the  method  employed  in  doing  the  work; 
the  efficiency  of  the  men ;  and  the  efficiency 
of  the  machinery. 

The  rock  encountered  in  the  Rand  tun- 
nel was  undoubtedly  harder  on  the  aver- 
age that  that  in  the  Cripple  Creek  tunnel, 
though  some  of  the  rock  at  Cripple  Creek 
was  probably  as  hard.  The  cylinder  diam- 
eter of  the  drills  used  in  the  Rand  tun- 
nel was  i%  in.  and  that  of  the  Cripple 
Creek  drills  was  3%  in.  The  drills  in  the 
Rand  tunnel  put  in  on  an  average  five 
holes  each  per  shift,  while  those  in  the 
Cripple  Creek  tunnel  averaged  10  holes 
each  per  shift.  In  view  of  these  facts  it 
would  hardly  seem  that  the  rock,  even  if 
much  harder  on  the  Rand,  could  be  held 
entirely  responsible  for  the  difference  in 
the  speed  accomplished. 

It  may  be  that  the  Rand  tunnel  was 
being  widened  at  the  same  time  that  the 
heading  was  being  advanced,  in  which  case 
it  is  possible  that  the  tracks  over  which 
the  spoil  from  the  heading  was  being 
trammed  were  more  or  less  blocked  by 
the  drills  and  the  broken  rock  at  the  point 
where  widening  was  in  process.  This 
blocking,  if  extensive  enough,  might  well 
be  the  cause  of  delays  in  getting  the  spoil 
away  from  the  heading  and  thus  delay  the 
work  of  advancing  the  heading.  From 
the  data  that  we  have  at  hand,  this  would 
not  seem  to  be  the  case,  and  it  wpuld  ap- 
pear that  a  round  of  holes  was  drilled  and 
shot  each  shift.  Therefore,  it  would  not 
be  right  to  charge  delays  to  this  until 
further  confirming  information  be  secured. 

The  fact  that  the  Rand  tunnel  was 
driven  smaller  than  the  Cripple  Creek  tun- 
nel may  also  account  for  some  delay. 
While  it  would  naturally  seem  that  a  small 
tunnel  could  be  driven  faster  than  a  large 
one,  at  the  same  time  this  has  not  always 
been  the  case.  The  larger  tunnel  in  some 
cases  can  be  driven  faster  than  the  smaller 
tunnel  owing  to  the  fact  that  the  rock 
breaks  more  easily.  The  powder  having  a 
larger  face  to  work  on,  consequently  breaks 
deeper  per  round,  and  the  larger  tunnel 
also  gives  more  room  in  which  the  drill- 
men  and  shovelers  may  work,  so  that  a 
round  of  holes  is  drilled  fully  as  quickly 
in  the  larger  tunnel,  or  even  more  quickly, 
and  the  additional  size  gives  the  shovelers 
the  additional  room  necessary  to  get  out 
a   larger  amount  of   rock. 

The  difference  in  the  speed  of  drilling 
can  hardly  be  charged  up  to  the  hardness 
of  the  rock.  Therefore,  it  would  seem  that 
it  must  be  charged  either  to  the  method 
employed,  i.  e.,  that  of  driving  a  small  tun- 
nel instead  of  a  larger  tunnel,  or  to  effi- 
ciency of  men  or  machines  employed. 

In  reading  the  two  articles,  one  is  at 
once  struck  by  the  fact  that  it  is  likely 
that  nearly  the  same  methods  have  been 
followed  in  driving  these  two  tunnels,  as 
to  ventilation,  time  saving,  etc.,  and  that 
the  principal  difference  in  methods  were 
in  the  manner  of  using  the  rock  drills  and 
in  the  breaking  the  full  tunnel  either  in 
one  or  two  operations. 
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Note:  This  section  is  devoted  to  methods  and  cost  articles  on  construction 
worit  not  properly  coming  under  any  of  tlie  preceding  classifications. 


Methods  and  Cost  of  Transmission  Line 
Construction  for  Interurban  Elec- 
tric Railways.* 
Bv  E.  P.  Roberts  and  J.  C.  Gillette. 

II. 
Tlie  catenary  supported  trolley  has  been 
developed  during  the  last  two  or  three 
years.  This  method  of  suspension  pro- 
vides a  safe  means  of  supporting  the  trol- 
ley wire  with  spans  up  to  300  ft.  in  length. 
In  this  class  of  construction  the  trolley 
wire  is  suspended  from  a  steel  messenger 
wire  supported  by  insulators  carried  on 
brackets,  cross  suspension  cables  or 
bridges.  The  trolley  is  supported  from 
the  messenger  wire  by  hangers  spaced  from 
10  to  50  ft.  apart,  depending  upon  the  de- 
sign. The  physical  limit  of  span  in  this 
class  of  construction  is  determined  by  the 
strength  of  the  messenger  cable,  and  also 
to  a  slight  extent  by  the  lateral  movement 
of  the  trolley  caused  by  wind  pressure. 
It  is  evident  that  the  tighter  the  messenger 
wire,  the  less  will  be  the  lateral  move- 
ment in  the  trolley,  but  as  the  stresses  in 
the  messenger  on  spans  of  the  same  length 
and  loading  increase  approximately  in- 
versely as  the  sag,  care  must  be  taken  not 
to  run  above  the  safe  loading  of  the  mes- 
senger, especially  under  conditions  of  sleet 
and  high  wind. 

There 'are  two  general  classes  of  catenary 
construction,  the  single  catenary,  and  the 
double  catenary.  In  the  single  catenary 
construction  the  trolley  wire  is  supported 
from  a  single  steel  cable  carried  by  in- 
sulators upon  the  brackets  or  spans,  while 
in  the  double  catenary  the  trolley  wire  is 
carried  by  two  steel  cables. 

In  either  type  of  construction  the  mes- 
senger cables  may  be  carried  either  by 
brackets,  span  wires,  or  bridges.  In  ordin- 
ary interurban  trolley  construction,  we 
usually  find  the  messenger  carried  by  a 
bracket,  while  in  city  streets  we  frequently 
find  span  wire  construction.  The  bridge 
construction  consisting  of  towers  on  each 
side  of  the  track  and  a  bridge  spanning  the 
tracks  is  seldom  used  for  anjrthing  but 
the  heaviest  class  of  work,  such  as  electri- 
fied steam  railroads. 

The  bracket  construction  is  the  cheapest 
in  nearly  all  cases,  and  is  usually  satisfac- 
tory for  the  purposes  of  the  ordinary  in- 
terurban road.  The  span  wire  construction 
is  only  used  where  conditions  are  such  as 
to  require  it,  as  the  span  construction  is 
rather  expensive  and  not  particularly  satis- 
factory. It  requires  longer  poles  and  pro- 
duces a  more  severe  loading  of  the  poles 

•Abstracted  from  "Electric  Traction 
Weekly"  by  special  permission  of  the  pub- 
lishers. 


than  is  the  case  with  the  bracket  construc- 
tion. 

The  double  catenary  construction  pro- 
duces a  structure  which  is  very  rigid  as 
regards  wind  pressure  and  yet  is  flexible 
as  regards  vertical  pressures.  This  type 
is  the  hfghest  development  of  the  art  at 
this  time,  but  because  of  iti  great  cost 
is  only  used  in  the  electrification  of  trunk 
lines  of  the  heaviest  class.  It  is  not  pro- 
posed in  this  article  to  discuss  this  phase 
of  electric  railroading,  but  to  confine  it  to 
simpler  and  less  expensive  forms  that  are 
applicable  to  ordinary  interurban   roads. 

As  ordinarily  constructed  the  single 
catenary  trolley  has  a  pole  spacing  of  from 
100  to  ISO  ft.  and  the  trolley  is  attached 
to  the  messenger  cable  either  by  means  of 
three  hangers  placed  at  intervals  of  40  to 
so  ft.,  or  by  means  of  nine  or  more  hang- 
ers placed  at  intervals  of  10  to  17  ft.  The 
spacing  referred  to  is,  of  course,  the, nor- 
mal spacing  and  a  larger  or  smaller  num- 
ber of  hangers  with  longer  or  shorter  spac-  - 
ing  is  used  where  local  conditions  require. 
For  convenience,  we  will  hereinafter  re- 
fer to  the  three  hanger  type  of  construc- 
tion as  the  long  spaced  type,  and  that  us- 
ing nine  or  more  suspension  hangers  as 
the  short  spaced  type. 

Messenger  Cable.— In  the  single  catenary 
construction  the  messenger  or  cable  which 
supports  the  trolley  consists  of  a  steel 
cable  ranging  from  perhaps  5-16  in.,  as  a 
minimum,  to  '/i  in.  as  a  maximum,  diam- 
eter, and  usually  made  up  of  a  seven  wire 
strand,  either  of  the  grade  known  as 
"Siemens-Martin"  steel  or  that  designated 
"high  strength  steel."  The  cable  is  sup- 
ported by  porcelain  insulators,  such  in- 
sulators being  usually  mounted  on  iron 
brackets.  The  following  table  gives  the 
ultimate  strength  of  the  ordinary  sizes  of 
steel  strand  of  the  various  grades: 
Diam.  Siemens-  High      Extra 

Ins  •  Reg.      Martin  Strength    H.  S. 

'4  3,050       5,100       7,600 

9-32  4.380       7,300      10,900 

S-'6  4,860       8,100      12,100 

H  5,700      6,800     11,000     17,250 

7-16         7,500    9,000    15,000   22,500 

'A  9,800      ii.ooo      18,000     27,000 

y*  19.000     25,000     42,000 

■i"he  prices  of  cable  bear  such  relation 
to  the  strength  that  the  cost  of  cable  neces- 
sary to  carry  the  given  load  is  approxi- 
mately independent  of  the  grade  of  cable 
used.  However,  the  lower  grades  of  cable 
suffer  most  from  corrosion,  while  the  bet- 
ter grades  are  hardest  to  manipulate.  It 
is  practically  impossible  to  "splice"  the  high 
strength  or  extra  high  strength  steel  cable, 
and  all  joints  in  such  cables  are  made  by 
means  of  clamps. 


Brackets.— As  there  is  considerable  diffi- 
culty in  keeping  insulators  in  an  upright 
position  on  pipe  brackets,  brackeU  are 
now  generally  made  of  2^x2^x^  or  5-16 
in.  T  bar,  or  2x2^xJ4in.  angle  bars  sup- 
ported by  a  rod  or  strut.  The  insulators 
are  attached  to  a  suitable  pin  casting  by 
means  of  Portland  cement,  such  pin  cast- 
ing being  held  to  the  brackets  by  set 
screws. 

Insulators.— The  insulator  is  the  vital 
point  in  high  voltage  trolley  line  construc- 
tion, and  as  this  insulator  is  subject  to 
severe  service,  care  should  be  taken  in  its 
selection.  Insulators  for  600  voltage  work 
are  generally  3x3^4  ins.,  one  piece,  double 
petticoat  porcelain  insulators,  and  tested  for 
S,ooo  vohs.  Of  course  with  higher  volt- 
ages, larger  insulators  ■  are  used ;  for  ex- 
ample, with  6,600  volt  current,  insulators 
as  large  as  8  ins.  in  diameter  by  5  ins. 
high  are  in  use. 

Hangers. — The  hangers  used  to  support 
the   trolley   from    the  messenger,   in  gen- 
eral   consist   of    a    mechanical    clamp    for 
the  trolley,  usually  consisting  of  two  sec- 
tions   drawn  together   by  screws   and   re- 
sembling  the   so-called    "Detroit"   type   of 
ear  used  in  direct  current  practice.     The 
attachment  to  the  messenger  is   made  by 
means   of  a  clamp  or  metal   loop,  bolted 
around  the  messenger,  or  by  means  of  a 
pair  of  sister  hooks  which  are  slipped  over 
the  messenger  and  driven  down  so  as  to 
tightly  grip  the  wire.    The  connection  be- 
tween these   two  clamping  ends    is   made 
by  means  of  a  round  or  a  flat  bar,  or  a 
pipe,  attached  to  the  above-mentioned  parts 
by  means  of  rivets,  screws,  or  pipe  threads 
All  bolts  and  screws  used  in  hanger  con- 
struction should  be  thoroughly  locked,  as 
otherwise  the  vibration  is  certain  to  resuh 
in  their  working  loose.    The  hanger  should 
preferably  expose  as  small  an  area  as  pos- 
sible to  wind  at  right  angles  to  the  trolley 
Catenary    Construction    on    Curves. — On 
straight   line   construction  and  curve  con- 
struction up  to  s",  it  is  possible  to  maintain 
the   150  ft.    pole   spacing,   but   at  4°   and 
5°  it  is  advisable  to  install  a  brail  guy  with 
two  pull-offs  per  span.     In  installing  pull- 
offs  for  catenary  work,  especially  if  panto- 
graph trolley  is  to    be    used,    great    care 
must  be  taken  to   see   that  proper  clear- 
ances are  given  for  the  end  of  the  panto- 
graph  trolley,   which  on  curve  work   will 
rise   higher    than    the   trolley    wire    itself, 
owing   to   the   super-elevation   of  the   rail 
at    this    point.     The    pull-off  hangers,    as 
they  are  called,  for  curve  work  are  simitar 
to   the   regular   hangers   except   that  they 
have  an  eye  placed  about  2  ins.  above  the 
trolley  wire  and  another  one  about  2  ins. 
below   the   messenger.     A   short  bridle  is 
attached  to  these  eyes  and  a  strain  insu- 
lator is  cut  in  on  the  pull-off  wire. 

On  curves  up  to  3°  the  curves  are  held 
to  position  by  means  of  steady  braces,  the 
brace  being  an  insulated  stiff  rod  attached 
to  each  bracket  or  pole  and  to  the  trolley 
wire   in    such   manner   as   will   resist   any 
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movement  in  »  horizontal  direction.  There 
are  several  types  in  use  at  present.  The 
earlier  type  consisted  of  a  treated  hickory 
rod  attached  to  the  pole  by  means  of  suit- 
able clamps,  and  to  the  trolley  wire  by 
means  of  an  ear  similar  to  the  regular 
hanger  ear;  this  ear  in  turn  being  fastened 
to  the  rod  by  a  gooseneck  by  means  of  a 
long  threaded  section  for  adjusting  the 
position  of  the  trolley  wire.  The  more 
recent  types  are  attached  to  the  bracket 
arm,  and  do  not  depend  upon  the  wooden 
rod  for  insulation  but  on  porcelain  in- 
sulators of  the  skirt  type,  similar  in  gen- 
eral construction  to  those  supporting  the 
messenger  wire.  There  are  two  types  in 
use,  one  having  a  long  arm,  which  is  at- 
tached to  the  bracket  close  to  the  pole, 
and  the  other  having  a  short  arm,  which 
is  attached  to  the  outer  extremity  of  the 
bracket;  the  arms  in  both  cases  being  so 
hinged  as  to  allow  vertical  but  not  hori- 
zontal motion. 

It  is  advisable  to  install  half  anchorages 
at  each  end  of  curves  of  over  2"  in  or- 
der to  take  care  of  the  strains  resulting 
from  contraction  in  the  line  each  side  of 
the  curve. 

There  is  practically  no  tendency  for  the 
trolley  to  move  sidewise,  due  to  the  passage 
of  the  trolley  wheel  or  pantograph,  as  the 
messenger  acts  in  effect  like  a  large  spring, 
and  as  soon  as  the  trolley  wheel  or  panto- 
graph relieves  it  of  some  of  the  tension  due 
to  the  weight  of  the  trolley,  the  messenger 
will  rise  and  thus  keep  directly  over  the 
trolley  wire. 

Sidmgs. — On  siding  construction,  if  the 
wheel  trolley  is  used,  the  construction  is 
similar  to  that  used  on  high  speed  d.  c. 
interurban  roads;  that  is,  the  siding  trolley 
is  brought  out  to  the  main  line  at  the 
switch,  and  then  carried  down  the  main 
line,  parallel  to  and  about  12  ins.  distant 
from  the  main  line  trolley  for  a  distance  of 
ISO  or  200  ft. 

If  the  pantograph  trolley  is  used,  the  de- 
flector set,  as  it  is  called,  consists  of  a  num- 
ber of  trolley  wires  or  steel  rods  of  simi- 
lar cross  section.  These  are  held  to  place 
by  ordinary  trolley  ears,  which  in  turn 
are  bolted  to  cross  bars  spaced  about  3  ft. 
apart,  these  cross  bars  being  supported  by 
the  main  line  and  siding  trolley  wires.  The 
ends  of  these  rods  are  raised  4  or  5  ins. 
above  the  siding  and  main  line  trolley  so 
that  there  is  no  possible  chance  for  the 
end  of  the  pantographs  to  catch  them. 
The  siding  trolley  wire  is  passed  over  the 
top  of  the  main  line  trolley  wire  and  car- 
ried to  an  anchorage  on  the  farther  side. 
A  deflector  set  should  be  installed  on  both 
sides  of  the  main  line  trolley  to  avoid  any 
danger  of  the  pantograph  catching  trolley 
or  guy  wires.  Care  must  be  taken  in  this 
construction  to  see  that  the  siding  trolley 
is  pulled  up  so  that  the  raising  of  the 
oiain  Ime  trolley,  owing  to  the  passage 
of  trolley  wheel  or  pantograph,  raises  the 
siding  trolley  as  well.  It  must  also  be  de- 
signed so  that  the  effects  of  lateral  travel 


in  the  main  line  trolley,  due  to  expansion 
and  contraction,  will  not  affect  the  height 
of  the  siding  trolley. 

A  number  of  different  types  of  section 
insulators  are  in  use  for  this  class  of  work. 
It  is  now  recognized  that  the  early  forms, 
which  depended  on  long  breaks  for  in- 
sulation, are  not  practical.  While  at  first 
they  give  fairly  satisfactory  results,  climatic 
conditions  soon  produce  leakage  and  make 
it  unsafe  to  work  on  a  section  protected 
by  such  insulators.  There  are  two  or 
three  different  types  of  section  insulators 
which  have  either  a  long  air  break  or  a 
series  of  short  air  breaks  in  their  construc- 
tion, and  these  give  promise  of  proving 
satisfactory. 

Overhead  Crossings. — Probably  the  points 
which  have  given  the  most  trouble  to  de- 
signers of  catenary  supported  trolley  work 
are  those  points  on  the  line  where  the  line 
is  crossed  by  overhead  bridges,  used  to 
eliminate  grade  crossings,  as  every  foot 
these  bridges  are  raised  means  an  increased 
cost  for  the  approaches  and  the  structure, 
and  the  same  is  true  if  the  clearance 
height  between  the  bridge  and  track  is  in- 
creased by  lowering  the  track  grade.  Con- 
sequently at  these  points  the  trolley  is 
usually  depressed  to  the  lowest  possible 
working  limits. 

Both  the  tension  of  the  trolley  and  mes- 
senger and  the  upward  pressure  of  the  col- 
lecting device  tend  to  lift  these  wires  into 
contact  with  the  bridge  structure  and  they 
must  be  so  secured  as  to  resist  these  forces. 
In  the  case  of  ordinary  d.  c.  construction, 
the  trolley  is  rigidly  supported  by  hangers 
closely  spaced  under  the  bridge,  and  the 
d.  c.  type  of  hanger  is  well  adapted  to  re- 
sist such  upward  pressure.  But  with  caten- 
ary construction  the  trolley  and  messenger 
must  be  flexibly  supported  and  held  se- 
curely against  lateral  and  vertical  motion, 
and  this  must  be  done  in  extremely  limited 
space,  and  at  the  same  time  maintain  clear- 
ances 'suitable  for  the  voltages  used. 
Catenary  trolley  construction  requires  ap- 
proximately 18  ins.  more  clearance,  or  head 
room  under  bridge  crossings  than  the 
ordinary  d.  c.  trolley;  this,  of  course,  is 
based  on  trolley  voltages  of  from  3,300 
to  6,600  volts,  where  an  air  space  of  at  least 
S  ins.  must  be  maintained  between  the  mes- 
senger and  trolley  and  the  adjoining  frame 
work  of  the  bridge. 

Two  general  types  of  bridge  construc- 
tion are  in  use,  one  known  as  the  sleeve 
type  and  the  other  as  the  skirt  type.  The 
sleeve  type  consists  essentially  of  a  corru- 
gater  porcelain  tube  of  proper  length  and 
thickness  for  the  voltage  used,  which  is 
supported  on  a  bracket  attached  to  the 
bridge;  the  messenger  is  tied  to  this,  and 
the  construction  in  other  ways  is  .similar 
to  the  ordinary  bracket  construction  ex- 
cepting that  at  this  point  a  steady  brace  is 
installed  which  is  anchored  in  such  a  man- 
ner as  to  prevent  the  trolley  rising. 

In  the  skirt  type,  the  construction  is 
similar   to   the  ordinary  bracket  construc- 


tion except  that  the  insulator  pin,  instead 
of  being  supported  by  a  bracket  arm,  is 
supported  by  either  a  wooden  or  steel 
bracket  bolted  to  the  bridge,  and  the  mes- 
senger is  suspended  from  a  line  insulator 
as  usual  in  bracket  construction.  In  addi- 
tion to  this,  extra  hangers  are  placed  be- 
tween the  two  bridge  supports  in  order  to 
prevent  the  trolley  wire  rising  at  the  cen- 
ter, because  of  the  upward  pressure  of  the 
pantograph  or  trolley  wheel.  On  each  side 
of  the  bridge  at  a  distance  of  20  to  25  ft, 
is  placed  what  is  called  a  "hold  down  span" 
consisting  of  two  heavy  poles  securely  an- 
chored, with  a  cross  span  drawn  tightly  be- 
tween them,  the  design  of  the  span  being 
such  as  to  limit  any  rise  of  the  trolley  and 
messenger  either  because  of  contraction  in 
the  main  line,  or  from  lifting  action  of  the 
trolley  wheel. 

With  either  construction  the  trolley  and 
messenger  wires  must  be  protected  from 
bridge  drippings  by  means  of  a  suitable 
metal  shield  attached  to  the  bridge  struc- 
ture and  thoroughly  grounded.  At  points 
each  side  of  the  bridge  where  the  trolley 
wire  reaches  its  normal  height  half  an- 
chorages are  installed  in  such  manner  as 
to  pull  slack  towards  the  bridge. 

Messenger  Tension. — In  erecting  caten- 
ary trolley  work  care  must  be  taken  to  see 
that  the  messenger  wire  is  so  pulled  up 
that  there  will  be  exactly  the  same  amount 
of  deflection  in  spans  of  the  same  length. 
If  this  deflection  is  secured  for  the  stand- 
ard length  spans,  the  shortened  spans  will 
take  care  of  themselves,  and  the  strains  in 
all  spans,  due  to  loading,  etc.,  will  be  the 
same.  Unless  the  deflection  is  the  same 
in  spans  of  the  same  length  the  strains  aris- 
ing from  the  loading  of  the  trolley  and 
also  the  vibration  which  is  met  in  service 
will  cause  the  messenger  wire  to  "travel." 
This  travel  manifests  itself  by  unequal 
strains  on  the  messenger  insulators  and  un- 
less the  tie  is  made  very  securely,  the  mes- 
senger wire  will  slip  through  and  in  this 
manner  tend  to  equalize  the  tension,  but 
the  hangers  will  no  longer  stand  vertically 
but  will  lay  at  an  angle  producing  an  un- 
even trolley  surface,  as  well  as  an  unsight- 
ly appearance  of  the  whole  construction.  If 
the  messenger  wire  does  not  slip  through 
the  tie,  it  will  sooner  or  later  twist  the 
bracket  around  until  the  tension  is  equal- 
ized. 

The  strains  in  the  messenger  for  any 
length  of  span  and  loading  can  be  calcu- 
lated by  means  of  the  following  formula, 
which  is  expressed  in  simple  arithmetic: 

S  W  ^  horizontal  strain  on  wire  at  cen- 
ter of  span. 

S  ^  strain  coefficient 

W  =  weight  per  foot  of  span. 
V     X 

S  =  --f- 
2X     6 

In  which  Y  =  ^  the  span  in  feet. 

X  =  deflection  at  center  of  span  in  feet. 

For  example,  with  iso-ft.  span  of  fi  in. 
messenger,  weighing  45  lbs.  and  a  deflec- 
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tion  of  I.S  ft  we  will  have  by  substituting 
the  values  for  the  symbols: 

(75)'     IS     5625      IS 

S= +  — = +  —=1875.25. 

2X1.5      6         6         6 
W  =  .3 

S  W  =  .3X  1875.25  =  S<S2-57S  lbs.  strain 
at  center  of  wire. 

If  this  wire  be  used  to  support  a  trolley 
wire  and  hangers  weighing  105  lbs.  mak- 
ing the  total  weight  supported  by  the  mes- 
senger 150  lbs.  or  I  lb.  per  foot  of  span, 
we  will  have  S  W  =  1875.25  lbs. 

If  the  strains,  due  to  sleet  on  the  wire, 
are  to  be  considered,  the  weight  of  the 
sleet  is  added  to  the  weight  per  foot  of 
wire,  and  such  sleet  loading  is  usually  ta- 
ken as  a  layer  of  ice  yi  in.  thick,  on  all 
parts  of  the  structure,  the  weight  of  ice 
being  figtired  at  .033  lbs.  per  cubic  inch. 

In  determining  the  necessary  strength  of 
messenger,  it  is  also  usual  to  allow  for  the 
loading  due  to  wind  pressure,  and  this  is 
commonly  taken  on  wires  or  other  cylin- 
drical surface  as  15  lbs.  per  square  foot  of 
projected  area,  such  area  being  taken  at 
the  increased  figure  due  to  }4  in.  thickness 
of  ice,  and  on  flat  surfaces  at  37  lbs.  per 
square  foot  In  order  to  obtain  the  strain 
on  the  messenger  wire,  due  to  wind  pres- 
sure, we  must  calculate  the  area  of  the 
messenger  .mite,  trolley,  hangers,  etc., 
which,  toultiplied  by  the  pressure  per  square 
foot  gives  the  strain  due  to  wind. 

The  strain  due  to  wind  pressure  does 
not  add  directly  to  that  due  to  weight,  but 
the  total  strain  in  the  wire  is  proportional 
to  the  diagonal  of  a  right  triangle,  of  which 
the  load  due  to  weight  forms  one  side,  and 
the  load  due  to  wind  forms  the  other 
side. 

In  deciding  on  the  size  of  the  messenger 
wire,  it  is  necessary  to  allow  an  ample  fac- 
tor of  safety  under  the  most  severe  con- 
ditions. The  wire  selected  should  be  such 
as  to  give  a  factor  of  safety  of  not  less 
than  three  under  such  conditions. 

Care  must  be  taken  in  the  erection  of  the 
wire  to  allow  for  contraction  of  the  wire 
in  cold  weather  and  the  consequent  flat- 
tening of  the  catenary  which  produces  ad- 
ditional strains. 

As  a  matter  of  fact  the  strains  actually 
produced  are  usually  materially  less  than 
those  calculated  because  the  entire  struc- 
ture is  elastic  and  gives  more  or  less,  espe- 
cially at  the  curves. 

Costs. — The  accompanying  tables  of  cost 
show  the  average  between  limits  of  diflFer- 
ent  types  of  catenary  construction.  Table 
No.  I  shows  the  cost  of  single-track  caten- 
ary 9  point  suspension,  150-ft.  pole  spacing, 
bracket  construction,  and  designed  for  6,600 
\(At  work.  Table  II  shows  cost  of  double- 
tract  catenary  9  point  suspension,  center 
pole  construction,  iso-ft.  pole  spacing  for 
6,600  volts.  Table  Na  III  shows  cost  of 
double-track  catenary  9  point  double-pole 
bracket  construction,  iso-ft.  spacing  for 
6,600  volts. 


Table  I.  Cost  Per  Mile  Single-Track  9 
Point  Catenary  150-ft.  Pole  Spacing, 
6,600  Volt  From         To 

36  3S-ft.  poles  in  place 
and  framed,  poles 
taken  at  $(S.oo  to 
$8.00  delivered    $  310.00    $  430.00 

36  brackets  with  fittings, 
in  place  tao.oo        150.00 

5,a8o  ft.  No.  0000  trolley, 
3,382  lbs.  @  20c  to 
26c  per  lb  676.00        879.00 

S.300  ft.  J<-in.  high 
strength  steel  messen- 
ger cable  110.00        130.00 

36   messenger   insulators       15.00  30.00 

36  spans  catenary  hang- 
ers          40.00  72.00 

5  anchors   &50  15.00 

200  ft  ^-in.  high 
strength  strand  for 
guys    2.25  2.50 

10  steady  braces  for 
curves    30.00         40.00 

10  strain  insulators 11.00  15.00 

Per  cent  on  material 
for  handling,  etc   100.00         130.00 

Labor  erecting  catenary 
trolley   160.00        200.00 

Labor  erecting  curve 
trolley  1,500  ft  addi- 
tional           50.00  75.00 

2  half  anchorages   20.00  30.00 

Siding  construction — pro 
rated    100.00         150.00 

Lags,  clamps,  etc 10.00  15.00 

$1,762.75    $2,363.50 

Add  for  lightnmg  ar- 
resters ...... 10.00         60.00 

Add  for  gd.  wire  Itg. 
protection   150.00        200.00 

Add  for  telephone  sys- 
tem— ^pro  rated   100.00        150.00 

$2,022.75  $2,773.50 
If    all    poles    are    an- 
chored add  108.00  180.00 

If  brackets  are  insulated      40.00  60.00 

Total   $2,170.75    $3,013-50 

Table  IL  Cost  Per  Mile  of  Double-Track 
9  Point  Catenary,  Center  Pole,  iSO-ft. 
Pole  Spacing,  6,600  Volt. 

From         To 

36  35-ft  poles  in  place 
and  framed,  poles  de- 
livered on  cars  $6.00 
to  $8.00  each   $  310.00  *$  430.00 

72  brackets  with  fit- 
tings in  place  24D.00        300.00 

10,560  ft.  trolley,  6,764 
lbs.,  @  20c  to  26c  per 
lb 1,352.00      1,758.00 

10,600  ft  ^-in.  high 
strength  steel  messen- 
ger cable  230.0O        260.00 

72   messenger  insulators       30.00  60.00 

72  spans  catenary  hang- 
ers           80.00        144.00 

10  anchors   17.00  30.00 

300  ft.  ^-in.  strand  for 
guy   3.50  4.00 

20  steady  braces  for 
curves    60.00  80.00 

20   strain    insulators 22.00  30.00 

10  30-ft.  pull-off  poles 
in  place  and  framed. .      100.00         130.00 

Per  cent  for  handling 
material,  etc 110.00         140.00 

Labor  erecting  catenary 
trolley    320.00        400.00 

Labor  erecting  curve 
trolley,  3,000  ft.  add..      100.00        150.00 

2  half   anchorages 40.00  60.00 

Siding  construction — pro 
rated    200.00        300.00 

Lags,  clamps,  etc 10.00  15.00 

$3,214.50    $4,29100 


Add  for  lightning  ar- 
resters          10.00        120.00 

Add  for  gd.  wire  Igt. 
protection   150.00        400.00 

Add    for    telephone    line     100.00         150.00 

Total    $3^7450    $4.96ix» 

Table  III.  Cost  Per  Mile  of  Double 
Track  9  Point  Catenary,  Double  Pole 
Line,  150-ft  Spacing,  6,600  Volt 

From  To 
72  35-ft  poles  in  place 
and   framed,  poles  at 
il6.oo  to  $8.50  each  de- 
livered  on   cars    $  620.00    $   8S0.00 

72  brackets  with  fittings 

in   place    240.00        300.00 

10,560  ft.  No.  .0000  trol- 
ley, 6,764  lbs.,  @  20c 

to  26c  per  lb 1,352.00      1,758.00 

10,600  ft  H-in.  high 
strengtth  steel  messen- 

gen   cable    220.00         260.00 

72    messenger   insulators      30.00 '       60.00 
72   spans   cat    hangers. .      80.00         144.00 

10    anchors    17.00  30.00 

300  ft.  ^-in.  strand  for 
g«y  3.50         400 

20  steady  braces  for 
curves    60.00  80.00 

20   strain    insulators 22.00  30.00 

Per  cent  for  handling 
material 130.00        160.00 

Labor  erecting  2  mi. 
catenary    construction.     320.00        400.00 

Labor  erecting  3,000  ft. 
curve   construction  add     100.00         150.00 

2  double  track  half  an- 
chorages          40.00  6aoo 

Siding  construction  pro 
rated 200.00        30OXXI 

Lags,  clamps,  etc 10.00  20.00 

$3444-50  $4,616.00 

Add  for  lightning  pro- 
tection          ao.oo  240.00 

Add    for    gd.    wire    Igt. 

protection   150.00  400.00 

Add  for  telephone  line.      100.00  150.00 

$3,714.50    $5406.00 

If  all  poles  are  an- 
chored         216.00        360.00 

If  all  brackets  are  in- 
sulated         80.00         120.00 

Total   $4,010.50    $5^86.00 

In  deciding  whether  the  pole  line  for 
double-track  shall  be  a  double-pole  line  or 
a  center-pole  line,  the  character  of  the 
grading  on  the  right-of-way  will  have  to 
be  taken  into  consideration.  If,  as  in  the 
Middle  West,  the  country  is  practically 
level  and  no  expensive  cuts  or  fills  are  re- 
quired, possibly  the  single-pole  construc- 
tion will  show  a  saving  over  the  double- 
pole;  however,  where  there  are  expensive 
fills  and  cuts,  the  double-pole  construction 
will  show  a  saving  over  the  single-pole, 
not  in  itself,  but  in  the  fact  that  the  road- 
bed will  not  have  to  be  as  wide  as  for  the 
single-pole  construction. 


The  total  output  of  the  Colon  and  La 
Boca  dredging  divisions  of  the  Isthmian 
Canal  for  the  month  of  November  was 
782,720  cu.  yds.  The  total  amount  of  ma- 
terial taken  from  the  Canal  prism  on  the 
Culebra  Division  by  steam  shovels  was 
778,860  cu.  yds.  This  shows  an  excess  of 
nearly  4,000  cubic  yards  in  favor  of  the 
dredging  divisions. 
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Mediods  and  Costs;  Some  Old;  Some 
New. 

Dynamite  Thawer. — ^The  accompany- 
ing sketch  shows  an  easily  made  dyna- 
mite thawer  used  by  the  Tanana  Rail- 
way Construction  Co.,  which  is  build- 
ing the  Alaska  Central  Ry.  As  will  be 
seen  from  the  sketch  the  thawer  con- 
sists of  two  houses,  which  are  construct- 
ed about  20  ft  apart  and  are  connected 
at  the  top  and  bottom  by  boxes.  These 
boxes  act  as  air  ducts  and  keep  up  a 
circulation  between  the  storehouse  and 
the  powder  house.  The  air  ducts  and 
the  powder  house  are  usually  covered 
with  a  fireproof  roofing  paper.  We  are 
indebted  for  the  sketch  and  the  above 
information  to  Mr.  J.  B.  Cameron,  Engi- 
neer of  Construction  of  the  Alaska  Cen- 
tral Ry. 

Data  on  Concrete  Construction. — Re- 
inforced concrete  slabs  were  used  in 
the 'construction  of  the  plate  vault  roof 
of  the  U.  S.  Government  Printing  Office 
at  Washington,  D.  C,  completed  in 
1903.  These  slabs  were  supported  on 
I-beams,  with  concrete  protection 
around  the  beams.  The  average  thick- 
ness, including  concrete  around  the 
beams,  was  9^  ins.  The  slabs  cost 
^.292  per  sq.  ft.  or  $10  per  cu.  yd.  of 
concrete,  some  details  of  these  costs 
being  as  follows :  Per  cu.  yd. 

Per  sq.  ft.       concrete. 
Cost  of  centering.  .$0,066  $2.25 

Cost  of  labor 0391  1.36 

The  span  for  the  concrete  floor  con- 
struction was  about  7  ft.  The  reinforced 
concrete  slabs  for  the  roof  of  the  main 
building  had  an  average  thickness  of  6 
ins.,  and  the  surface  was  finished  with 
a  sanded  coat  of  mortar  about  ^  in. 
thick.  These  slabs  cost  $0,225  per  sq. 
ft,  or  $11.97  per  cu.  yd.  of  concrete,  some 
details  of  these  costs  being  as  follows: 

Per  cu.  yd. 
Per  sq.ft.       concrete. 
Cost  of  centering.. $0,037  $2.01 

Cost  of  labor .043  2.26 

In  all  these  figures  for  reinforced  con- 
crete the  cost  of  centering  includes  all 
labor  pertaining  to  it.  The  item  "cost 
of  labor"  includes  only  the  labor  ap- 
plied to  the  mixing  and  placing  of  con- 
crete and  the  placing  of  steel.  Of  the 
cost  of  centering  about  two-thirds  is  for 
labor  and  one-third  for  materials.  The 
ceiling  slabs  were  made  of  Portland  ce- 
ment mortar,  strengthened  by  small 
steel  bars  and  supported  at  intervals  of  2 
ft.  by  light  T  irons  laid  on  the  lower 
flanges  of  the  3-in.  I-beams.  The  total 
cost  of  these  slabs  was  $0,126  per  sq. 
ft,  or  $20.73  per  cu.  yd.  Some  details  of 
these  costs   are   as   follows: 

Per  cu.  yd. 
Per  sq.  ft    concrete. 

Cost  of  forms $0,016  $2.68 

Labor,   making    slabs    .018  2.88 

Labor,  setting   slabs.    .011  1.88 

The  slabs  were  set  in  place  by  brick- 


layers. Some  of  the  wages  paid  per  8- 
hour  day  were  as  follows:  Common  la- 
bor, $1.50  per  day;  bricklayers,  $4  to 
$4.50. 

Filing  and  Indexing  OfBce  Records. — 

The  following  system  of  filing  and  in- 
dexing plats  is  used  in  the  City  Engi- 
neer's Offices  in  a  number  of  New  Eng- 
land cities.  The  system  was  first  used 
in  the  City  Engineer's  Office  at  Provi- 
dence, R.  I.,  and  is  thus  described  by 
Mr.  Otis  F.  Clapp  of  that  city:  Every 
plan,  as  soon  as  it  is  made,  or  if  its  prep- 
aration is  to  take  long,  as  soon  as  it  is 
begun,  is  entered  in  a  day  book,  in 
which  the  lines  are  numbered  from  01 
up.  These  day  book  numbers  represent 
the  total  number  of  plans  made  in  the 
ofiice,  of  whatever  kind,  for  whatever 
purpose,  or  by  whatever  department. 
The  numbers  are  printed  on  the  left 
hand  side  of  the  book.  On  the  right  the 
two  pages  are  ruled  in  columns  with  the 
following  headings:  Drawer  and  sheet 
number;  title;  made  for;  date;  scale; 
kind  of  paper;  size  of  sheet;  field  book 
and  page;  computation  book  and  page; 
office  number;  field  work  by;  platted  by; 
drawn  or  copied  by;  receipted  by;  re- 


numbers. The  clerk's  duty  is  to  keep 
the  work  posted  un  to  date.  If  he  does 
so,  he  can  tell  the  last  office  or  sheet 
number  used  in  every  drawer  in  the  of- 
fice, and  thus  prevent  the  duplicating  of 
numbers,  which  might  happen  if  the 
last  previously  indexed  should  be  miss- 
ing from  its  place.  Having  thus  ob- 
tained the  day  book,  office,  drawer  and 
sheet  numbers,  he  proceeds  to  stamp 
the  plan.  Each  department  has  what  is 
called  a  "Department  Stamp,"  and  the 
clerk  has  one  called  the  "Miscellaneous 
Department  Stamp."  These  stamps  read: 
Providence,  R.  I.,  City  Engineer's  Of- 
fice,     Department,   and 

each  has  a  line  for  the  date  and  one  for 
the  day  book  number.  This  stamp  is 
placed  at  the  upper  right  hand  corner  of 
the  sheet. 

Another  stamp,  called  the  Office 
Stamp,  and  containing  the  office  num- 
ber, drawer  number  and  sheet  number, 
is  placed  at  the  right  hand  lower  corner 
of  the  sheet  so  as  to  be  easily  seen  on 
opening  a  drawer. 

The  plan  is  next  indexed  in  the  "De- 
partment Index,"  each  department  hav- 
ing an  index  for  its  own  plans,  giving 
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marks.  The  last  named  column  usually 
gives  the  day-book  number  of  the  plan 
copied  from.  Care  is  taken  to  have  the 
first  word  of  the  description  the  most 
prominent  word  of  the  title,  as  the  name 
of  the  street  of  which  the  plan  forms  a 
part,  or  the  name  by  which  the  plan 
will  be  most  easily  recognized  or 
thought  of  when  wanted.  Then  follows 
a  short  and  comprehensive  description 
of  what  the  plan  represents,  stating 
whether  it  is  prepared  for  office  use,  or 
for  what  committee  or  purpose.  The 
assistant  who  indexes  the  plan,  having 
first  determined  in  what  drawer  it 
should  be  placed,  gets  from  the  engi- 
neer's clerk  in  the  "office  number," 
which  represents  the  number  of  plans 
actually  on  file  in  the  office,  regardless 
of  departments,  and  also  the  last  sheet 
number  for  the  drawer  in  which  he  in- 
tends to  file  the  plan.  For  this  purpose 
the  clerk  keeps  two  books,  one,  called 
the  "Index  Drawer  Number"  book,  con- 
taining the  sheet  number  and  office 
number;  the  other,  called  the  "Index 
Office  Number"  book,  containing  the  of- 
fice number,  drawer  number,  sheet  num- 
ber and  day  book  number  for  each  plan 
indexed,   placed    in   the   order  of  office 


the  day  book,  drawer  and  sheet  num- 
bers, the  title  or  name  as  entered  in  the 
day  book,  the  kind  of  paper  and  the  of- 
fice number. 

The  engineer's  clerk  posts  the  entries 
from  the  day  book  into  a  "General  In- 
dex" under  the  name  used  in  the  day 
book  (a  street  name,  if  possible),  thus 
collecting  together  information  concern- 
ing the  location,  etc.,  of  all  plans  made 
for  whatever  purpose  on  that  street  or 
under  that  name.  On  the  first  day  of 
January,  1905.  033552  day  book  numbers 
had  been  used,  while  on  the  same  date 
the  last  office  number  used  was  16,959. 
The  difference  of  16,593  represents  the 
number  of  plans,  copies,  tracings  or 
sketches  made  for  committees  or  for 
construction,  worn  out  or  lost,  etc. 
When  a  plan  on  file  in  the  office  is 
wanted  outside  of  the  office,  the  party 
taking  it  must  sign  a  receipt  for  it,  and 
this  receipt  is  given  up  when  the  plan  is 
returned.  A  record  is  also  kept  of  such 
plans  as  are  furnished  and  are  no^  ex- 
pected to  be  returned." 


The  total  value  of  the  lumber,  lath  and 
shingle  production  in  the  United  States 
in  1906  amounted  to  $656,796,513. 
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LETTERS  TO  THE  EDITORS 

The  Ssrstematic  Analysis  of  Cost  Data 
Sirs — I  am  much  interested  in  what  you 
say  in  your  editorial  columns  about  the 
value  of  cost  data  and  particularly  con- 
cerning the  systematic  analysis^  of  the 
same.  Although  I  appreciate  the  fact  that 
many  of  the  circumstances  which  largely 
influence  the  cost  of  any  piece  of  work  are 
not  capable  of  record,  yet  I  am  fully  con- 
vinced that  the  method  of  analyzing  cost 
into  its  elementary  components  is  at  once 
the  sane  and  scientific  one.  Although  such 
records  will  always  be  of  greatest  value  to 
the  observer,  yet  by  this  means  they  be- 
come intelligible  to  all.  I  should  like  to 
say,  moreover,  that  your  criticism  regard- 
ing the  lack  of  systematic  study  of  such 
records  in  technical  schools  does  not  apply 
at  the  University  of  Colorado.  Here  the 
matter  of  cost  is  always  taken  up  in  class 
and  its  influence  on  design  is  pointed  out. 
So  far  as  possible  I  have  always  kept 
cost  records  of  work  on  which  I  have  been 
engaged  and  submit  the  following  to  illus- 
trate the  agreement  of  costs  on  different 
pieces  of  work.  Both  jobs  were  done  at 
Scranton,   Pa. 

The  first  job  was  a  single  track  railroad 
culvert,  containing  113  yards  concrete  and 
requiring  36  yards  excavation,  the  cost  of 
the  work  being  as  follows : 

Cost  of  Material. 
Kind  and  Amount  Unit 

gof  Material, 
tone,  118.2  tons 

Sand,  46.8  yds 

Cement,  137  bbis 

ToUI  1221.43 

Lumber   52.50 

Rail  and  bolts  .; 36.60 

Excavation. 

Labor,  189  hours  @  .15 $28.33 

Foreman,   60  hours   ig)   .30 18.00 


Price. 

Cost. 

.70 

$79.24 

.55 

26.74 

.85 

116.45 

Total     $46.35 

Concrete. 

Labor,   683   hours    @  .15 $102.45 

Foreman,   130  hours  @  .30 39.00 

Totol     $141.45 

Forms. 

Carpenters,  313  hours  ®  .225 $70.42 

Labor,  30  hours  ®  .15 4.50 

Total    '. >.  $74.92 

Handling  Materials. 

Moving   material.    245    hours    &    .15 $36.75 

Unloading  material.  95  hours  @  .15 14.25 

Foreman,   20  hours   9  .30 6.00 


Total    $56.90 

Superintendence  and  OMce. 

Suoerlntendent,  6  hours  9  .60 $    3.00 

Office    10.00 

Total    13.00 

Grand  total   $643.16 

Proportional  Costs. 


Item. 


Concrete   material.. $221.43 
Laying   concrete. . .  141.45 

Lumber     62.60 

Rail  and  bolts 36.60 

Building    forms 74.92 

Handling    material    66.90 
Supt    and  office...    13.00 

Total    

EJzcavation    46.35 


Coat 

Per  Yard 
Cost.  Concrete. 


$1.96 
1.25 
.46 
.32 
.67 
.60 
.12 

$5.28 
1.28 


Percent 
of  Total 
Cost  of 
Concrete. 
.371 
.236 
.087 
.061 
.133 
.090 
.022 

"1.000 


$643.16 
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Contractor's  Receipts. 

113  yds.  concrete  &  $5.95 $672.36 

36  yds.  excavation  @  .30 10.80 

Total     .$683.16 

Total  cost   64S.16 


Profit,  5.9%  of  contract  price $  40.00 

The  second  job  was  the  construction  of 
a  retaining  wall,  the  costs  being  as  fol- 
lows: 

Cost  of  Material. 
Kind  and  Amount  Unit 

of  Material.  Price.  Cost 

Stone,  441  tons 70  $308.70 

Sand,    182.5   yds 55  100.37 

Cement,  636  bbls.   85  463.60 

Total    .'$862.67 

Lumber  %  value $205.33 

Wheelbarrows,  %  value,  6  <9  $3.50 16.76 

Total    .'$221.08 

Excavation, ' 

Labor,  4,003  hours  &  .16 $600.30 

Carts,  800  hours  9  .125 100.00 

Foreman,  460  hours  ®  .35 171.00 

Water  boy,  240  hours  @  .10 24.00 


Total   $895.30 

Concrete. 

Labor,  2,398  hours  9  .15 $359.70 

Foreman,  224  hours  9  .35 77.40 


Total $437.10 

Handling  Material. 

Unloading  cars,  380  hours  9  .16 $57.00 

Foreman,  40  hours  9  .35 14.00 

Total  .$  71.00 

Forms. 

Carpenters,  997  hours  9  .225 $224.83 

Work  to  Support  Bridge. 

Carpenters,  542  hours  at  .226 $121.96 

Labor,  458  hours  9  -15 68.70 

Total  .$190.65 

Superintendence  and  OMce. 

Superintendent,  30  hours  9  .50 $  16.00 

Office  20.00 

Total   86.00 


Grand  total   $2,937.18 

Proportional  Costs. 

Percent 


Item.  Cost. 

Concrete  material  . .  $862.67 

Laying  concrete 437.10 

Lumber    205.33 

Building   forms    224.33 

Handling  material  ..  71.00 

Wheelbarrows 16.75 

Supt.,  etc 35.00 

Total   

Woric  on  bridge 190.65 

Excavation   896.30 


Cost  Per 

Tard  of 

Concrete. 

$2.02 

1.03 

.48 

.53 

.17 

.04 

.07 


of 
Total 
Cost 
.467 
.234 
.118 
.123 
.038 
.010 
.016 

1.000 


$2,937.13 

A  study  of  the  percentages  of  total  cost 
show  considerable  uniformity  in  these  two 
instances.  On  another  job  (a  culvert), 
however,  the  cost  of  "laying  the  concrete" 
was  doubled  in  percentage  of  the  whole 
due  to  the  necessity  of  wheeling  the  mix- 
ture up  a  gangway  about  60  feet.  This  lat- 
ter fact  illustrates  the  class  of  circum- 
stances which  are  not  capable  of  record. 

I  find  Engineering-Contracting  of  much 
assistance  in  furnishing  material  for  class 
work,  and  am  very  much  in  sympathy  with 
your  laudable  effort  to  make  the  study  of 
cost  data  possible. 

Yours  very  truly, 

C.  C.  Williams, 
Instructor  in  Civil  Engineering. 

University  of  Colorado,  Boulder,  Colo., 
Dec.  21,  1907. 


The  production  of  gold  in  Australia  dur- 
ing the  nine  months  ended  September  30, 
1907,  was  2,713,522  fine  ounces. 


Practical  Suggestions  on  Computing*. 

BY   RUSSELL  TBACV  CRAWFORD. 

The  first  question  to  be  considered  by  a 
computer  is :  How  many  decimals  shall  be 
carried,  or  how  many  figures  are  necessary 
in  the  logarithms  in  order  that  no  error 
may  creep  into  the  result  by  accumuhited 
errors  of  computation,  i.  e.,  errors  arising 
from  the  logarithms  themselves  (neglectcl 
decimals,  etc.).  The  choice  of  the  number 
of  decimal  places  that  it  will  be  necessary 
and  sufficient  to  carry  in  any  particular 
problem  may  well  be  an  embarrassing  one 
to  the  beginner,  and  possibly  also  to  a  com- 
puter of  some  experience.  It  is  not  at  all 
uncommon  to  see  the  reduction  of  a  set  01 
observations  based  upon  angles  given  only 
to  the  nearest  minute  of  arc,  carried 
through  laboriously  with  a  five  or  six-place 
table,  and  a  result  given  to  tenths  of  sec- 
onds of  arc.  The  reader  may  well  smile 
at  such  a  ridiculous  procedure,  but  it  is 
done  more  often  than  not  by  the  unin- 
structed  beginner.  The  accuracy  to  which 
any  particular  table  will  give  a  result  can 
be  determined  by  the  following  simple  an- 
alysis, which  may  be  found  in  Newcomb's 
"Compendium  of  Spherical  Astronomy." 

Let  a  be  the  correct  value  of  some  quan- 
tity, and  a+s  the  value  derived  by  com- 
putation, s  being  the  error  arising  from 
the  decimals  dropped  from  the  logarithm. 
We  have  for  the  error  of  the  logarithm : 

log  (a  +  s) — log   a  =  log   a  +  s  =  log 

a 

(I  +  s/a). 

E.xpanding  the  last  term  we  have 
log    (a  +  s)— log    a  =  M  Is/a  — 54  (s/a)' 

+  higher  powers  of  (s/a)], 
where  M  is  the  modulus  of  the  common 
system,    =0.434—. 

Considering  s  so  small  that  the  higher 
powers  of  s/a  may  be  neglected  we  have 
log  (a  +  s)  —  log  a  =  M  s/a. 

The  value  of  the  unit  in  the  last  figure 

of  an  n-place  logarithm  is  ten  to  the  minus 

nth   power.     Let  us  assume   an   error   of 

unity  in  the  last  figjure  of  log  a.    Then 

log  (a  +  s)  — log  a  i=  1.10-"  =  Ms/a 

and  s  ^  a/M  10-". 

Making,  now,  n  equal  various  number!) 
of  decimals  in  logarithms  we  have  the  fol- 
lowing corresponding  errors  in  a. 


Three-place . 


10-» 


Six-place     _  „  a 
logarithms,     °"    ' 


logaritlims,  "  =  3.«  =  la    a  =  ±0.0023a. 
s  =  —  a  -  ±  0.0000023a. 

M 

From  this  it  is  seen  that  the  use  of  three- 
place  logarithms  gives  a  result  correct  to 
the  400th  part  of  the  correct  value,  four- 
place  logarithms  to  the  4000th  part  and  so 
on.  It  is  safe,  therefore,  when  an  error 
of  1  per  cent  in  the  computed  quantity  is 
allowable  in  the  reduction  to  use  a  three- 
place  table.     To  reduce  the  error  to  i/io 


•Slightly   condensed   from   the   '  •California 
Journal  of  Technology"  for  Octol>er,  1907. 
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of  1  per  cent  use  a  four-place  table,  and  so 
forth. 

In  using  logarithms  of  the  trigonometri- 
cal functions  the  following  scale  will  be 
found  useful  for  guidance.  (This  table 
^.■an  be  found  mathmetically  and  also,  more 
easily,  by  inspecting  the  run  of  the  differ- 
ences in  the  particular  tables.) 

For  Use 

Tenths  of  degrees.  .Three-place  logarithms 

Minutes   Four-place  logarithms 

Tenths  of  minutes. .  .Five-place logarithms 

Seconds    Six-place  logarithms 

Tenths  of  seconds.  .Seven-place  logarithms 

To  compute  intelligently  you  should  have 
'>onie  idea  of  the  accuracy  to  be  attained. 
Never  use  an  m-place  table  for  an  (m  —  i)  • 
place  computation.  The  extra  labor  in- 
volved in  using  one  more  decimal  place  in 
any  case  is  very  large.  This  is  especially 
noticeable  in  passing  from  a  five  to  a  six- 
place  computation.  While  interpolations 
may  often  be  avoided  by  the  use  of  the 
lai;ger  table  the  time  lost  and  labor  in- 
volved in  turning  the  greater  number  of 
pages  more  than  offset  this  one  advantage. 

It  might  be  well  at  this  point  to  give  a 
list  of  good  logarithmic  tables  and  to  con- 
tinue with  a  few  suggestions  concerning 
logarithms.  The  following  tables  are  high- 
'y  recommended: 

Newcomb,  Three  and  Four-Place  Loga- 
rithmic and  Trigonometric  Tables. 

Newcomb.  Five-Place  Logarithmic  Ta- 
bles. 

Hussey,  Logarithmic  and  Other  Mathe- 
matical Tables. 

Bremiker,  Logartthmisch  Trigonom- 
ctrische  Tafeln.    (Five-Place.) 

Bremiker,  Schsstellige  Logarithmen. 

Vega-Bremiker,  Logarithmisch-Trigo- 
oometrisches   Handbuch.     Seven-Place.) 

In  Bremiker's  Five-Place  table  the  de- 
gree is  divided  into  hundredths  and  not 
into  minutes  as  is  usually  done.  This  ar- 
rangement will  be  found  most  useful  and 
«  earnestly  recommended  to  the  computer. 

ITie  importance  of  using  addition-and- 
lubtraction  logarithmic  tables  cannot  be 
too  strongly  impressed  upon  the  computer. 
Once  one  has  become  used  to  them  they 
seem  indispensible.  Their  use  is  very  sim- 
ple and  always  indicated  clearly  in  the 
tables  themselves.  As  a  rule,  however,  en- 
idnecring  students  are  entirely  unfamiliar 
with  them,  so  a  few  words  of  explanation 
here  may  lead  to  a  more  general  applica- 
tion of  them. 

The  problem  is  this:  Given  log  a  and 
log  b,  to  find  log  (a  +  b).  Without  these 
■tables  the  process  would  be  to  look  up 
a  and  b  respectively,  add  them' and  take  out 
ihe  logarithm  of  their  sum,  involving  four 
operations.  With  the  aid  Of  the  tables  the 
dilution  is  as  follows,  assuming  a  greater 
than  b : 

log  (a  +  b)  =  k)ga  (i  +  b/a)  =log 
a-t-log(i+b/a). 

The  tables  give  log  (i  +  b/a)  with  log 
Va  as  argument.     All  that  is   necessary,, 
therefore,  is  to  form  log  b/a  which  is  log 


b  —  log  a  (this  can  be  done  mentally  and 
the  resulting  argument  need  not  be  writ- 
ten down)  and  with  this  number  as  argu- 
ment take  log  (i  +  b/a)  from  the  table. 
This  is  then  added  to  log  a,  the  larger  of 
the  two  original  logarithms,  the  resulting 
logarithm  being  log  (a  +  b).  This  process 
involves  only  two  operations,  a  saving  of 
one-half  the  time  and  labor  necessary  by 
the  old  method.  The  formation  of  log 
(a  —  b)  is  similar,  being  a  sort  of  con- 
verse proposition  and  need  not  be  ex- 
plained further  here.  The  explanations  ac- 
companying the  tables  are  very  explicit.  A 
little  practice  will  render  one  quite  profi- 
cient in  their  use.  Once  used  they  will 
always  be  used. 

Always     remember  that  in     differential 
processes  the  expression  d  log  x  =  i/x  is 


dx 
true  only  when  the  base  of  the  logarithm 
whose  derivative  is  taken  is  e.  In  order 
to  use  the  result  in  common  logarithms, 
multiplication  by  the  Modulus  must  first 
be  performed. 

In  taking  numbers  from  a  table,-  group 
them  in  the  mind  thus:  9.837,465  or  9.83,- 
74,65.  Do  not  try  to  think  of  the  correct 
order  of  seven  numbers,  but  merely  of  two 
or  three  thus  grouped.  In  using  logarithms 
a  fruitful  source  of  error  is  the  transposi- 
tion of  numbers  in  taking  them  from  the 
table  and  writing  them  into  the  computa- 
tion. Thus  it  is  not  uncommon  to  take 
from  the  table  9.4673  and  write  it  down 
9-4637- 

In  taking  two  numbers  at  once  from  a 
table  (e.  g.  the  sine  and  cosine  of  an 
angle)  take  care  of  one,  the  more  difficult, 
by  holding  it  in  the  memory  temporarily 
by  the  grouping  method  just  mentioned, 
and  retain  the  impression  of  the  other  in 
the  retina  so  as  to  reproduce  it  from  the 
way  it  appears.  It  will  take  practice  to  do 
this  successfully,  but  once  the  habit  has 
been  acquired  it  will  save  much  time. 

If  a  number  is  a  fraction  which  contains 
several  factors  in  the  numerator  and  sev- 
eral in  the  denominator,  do  not  form  the 
logarithms  of  the  numerator  and  denom- 
inator separately  and  then  take  their  dif- 
ference, but  write  down  the  cologarithms 
of  the  numbers  in  the  denominator  and 
add  them  all  at  once,  thus  saving  one  op- 
eration. Cologarithms  are  written  readily 
by  taking  every  number  except  the  last 
from  nine  and  the  last  from  ten. 

Avoid  using  negative  characteristics  by 
adding  10  to  such  a  characteristic  and  then 
writing  —  10  after  the  logarithm,  or  under- 
stand it  to  be  written,  as  in  the  logarithms 
of  sines  and  cosines  in  the  tables. 

When  it  is  necessary  to  use  a  negative 
number  in  the  computation,  place  a  small 
n  after  its  logarithm  [e.  g.  log  (—  2)  = 
0.30103"]  and  use  extra  care  in  handling 
such  numbers,  remembering  that  the  sum 
of  an  even  number  of  such  logarithms  is 
the  logarithm  of  a  positive  number,  etc. 

Once  the  question  of  the  number  of  deci- 
mals  to  be  employed    is   settled,   the  next 


thing  to  do  is  to  consider  the  problem  as 
a  whole  with  a  view  to  arranging  the  work 
in  an  orderly  and  economical  manner  and 
in  such  a  way  that  another  computer  can 
comprehend  it.  After  you  have  fixed  upon 
the  general  arrangement,  consider  it  in  de- 
tail, writing  out  all  of  the  arguments  neces- 
sary ifi  a  vertical  column  or  columns,  plac- 
ing together  those  numbers  that  are  to  be 
combined  in  the  processes  indicated  in  the 
formula.  If  several  solutions  of  the  same 
formula,  but  with  different  starting  values, 
are  to  be  made,  make  only  one  column  of 
arguments  and  carry  through  the  various 
operations  simultaneously  for  all  the  dif- 
ferent values  assigning  one  column  to  the 
right  of  the  column  of  arguments  for  each 
set  of  starting  values.  In  case  the  solu- 
tions are  for  equidistant  values  of  the 
starting  quantities  this  method  will  afford 
a  good  control  upon  the  correctness  of  the 
computation,  for  all  the  quantities  in  the 
same  horizontal  line  ought  to  differ  sys- 
tematically as  they  read  from  one  side  of 
the  computation  across  to  the  other.  Fin- 
ally an  error  (if  it  exists)  in  the  final  re- 
sult may  be  detected  by  noting  that  the 
differences,  when  formed,  do  not  ruix  sys- 
tematically. This  is  called  checking  by 
differencing.  It  will,  of  course,  not  show 
up  any  error  that  may  affect  all  the  col- 
umns in  the  same  way.  If  a  number  is 
common  to  all  the  columns  do  not  write  it 
every  time,  but  put  it  on  a  slip  of  paper 
and  run  this  across  the  columns. 

Once  the  arguments  are  written  out. 
look  down  the  column  and  note  what  trigo- 
nometric functions  have  to  be  used  for 
any  particular  angle  and  take  out  the  log- 
arithms of  all  these  functions  at  the  same 
time  regardless  of  where  they  may_  occur 
in  the  order  of  the  arguments.  This  will 
save  turning  to  the  same  page  of  the  tables 
more  than  once.  When  the  logarithms  of 
the  sine,  cosine  and  tangent  are  taken  from 
a  table  they  should  always  be  checked  by 
noting  that  the  logarithm  of  the  tangent 
should  be  the  difference  between  the  loga- 
rithms of  the  sine  and  the  cosine. 

When  a  computation  is  not  done  in  du- 
plicate use  all  the  checks  possible.  If  none 
are  known  a  computer's  ingenuity  will 
often  enable  him  to  devise  some.  This  is 
especially  important  in  a  long  or  a  very 
important  computation.  When  checks  are 
given  or  devised  they  should  be  investi- 
gated as  to  whether  they  are  complete 
checks,  i.  e.,  both  necessary  and  sufficient, 
or  only  partial  checks,  i.  e.,  necessary  but 
not  sufficient.  In  a  long  computation  the 
application  of  checks  greatly  relieves  the 
mutual  strain, 

We  shall  now  consider  some  points  on 
the  handling  of  trigonometric  functions 
and  a  few  suggestions  which  it  is  hoped 
will  be  helpful  in  ordinary  arithmetical 
processes.  In  the  first  place,  a  computer 
should  know  perfectly  the  signs  of  the 
various  functions  in  all  four  quadrants. 
There  is  no  excuse  for  a  loss  of  time  in 
hesitating   over   them.     Since   the   fauRent 
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of  an  angle  varies  more  rapidly  than  the 
sine  or  cosine  it  is  always  best  to  deter- 
mine an  angle  from  this  function.  In  look- 
ing up  the  sine  or  tangent  of  very  small 
angles  always  use  the  S  and  T  formulas, 
rather  than  interpolate  values  where  the 
differences  are  large  and  run  irregularly. 
It  should  be  remembered  that  in  the  case 
of  small  angles,  when  the  sine  or  tangent 
is  replaced  by  the  angle  itself,  the  unit  of 
the  angle  is  the  radian  and  to  express  it  in 
seconds  of  arc  the  angle  should  be  divided 
by  sine  I*  or  tan  i"  as  the  case  may  be; 
and  further  that  the  unit  of  a  differential 
angle  is  the  radian.  When  an  abstract  num- 
ber is  taken  to  represent  an  angle  the 
unit  is  again  the  radian. 

Often  a  small  negative  angle  is  replaced 
by  360  degrees  minus  the  positive  value  of 
the  angle,  thus  — 10  degrees  would  be  con- 
sidered the  same  as  350  degrees.  This  is 
all  right  as  long  as  we  are  using  the  trig- 
onometric functions  of  the  angle  itself.  But 
when  it  is  necessary  to  use  fractional  parts 
of  an  angle  this  can  no  longer  be  done. 
In  the  case  mentioned,  for  example,  taking 
the  half  angle  we  would  have  for  the  one, 
— S  degrees  and  for  the  other  175  de- 
grees and 'the  trigonometric  functions  of 
these  are  entirely  different.  When  the  frac- 
tional angles  come  into  the  problem  it  is 
not  safe,  therefore,  to  call  an  angle  which 
is  negative,  360  degrees  minus  the  positive 
angle.  It  should  be  considered  an*  minus 
the  positive  angle,  so  that  after  the  frac- 
tional part  is  taken  the  angle  is  a*  minuj 
the  fraction  of  the  positive  angle.  For  ex- 
ample, if  we  have  half  angles  to  deal  with 
we  could  consider  10°  to  be  4n«' — 10*,  so 
that  the  half  angle  becomes  2n»-— 5°.  Thi^ 
will  be  very  evident  when  it  is  borne  in 
mind  that  the  period  of  the  trigonometric 
functions  is  a'. 

A  simple  and  time-saving  device  for 
looking  up  trigonometric  functions  of  an- 
gles not  in  the  first  quadrant  is  as  follows. 
For  an  odd  numbered  quadrant  add  the 
digits  of  the  tens  and  hundreds  of  degrees. 
The  sum  will  be  the  digit  for  the  tens  of 
degrees  of  the  first  quadrant  angle  whose 
functions  should  then  be  looked  up,  care 
always  being  taken  to  give  the  functions 
their  proper  signs  according  to  the  original 
quadrant.  For  an  even  numbered  quadrant 
find  the  corresponding  first  quadrant  angle 
as  before  and  look  up  the  co-functions  of 
the  respective  functions  of  the  original  an- 
gle, care  being  taken  as  to  the  signs.  If 
the  sum  of  these  digits  is  in  either  case 
nine'  or  greater,  subtract  nine  from  the 
sum  and  use  the  difference  as  the  digit  for 
the  tens  of  degrees.  Example:  Given  264° 
S'  10".  Add  2  and  6,  giving  8.  The  cor- 
responding first  quadrant  angle  is  then  84° 
5'  10".  The  original  angle  is  in  the  third 
quadrant,  so  we  would  look  up  the  direct 
function  of  the  first  quadrant  angle.  Again : 
Given  284°  5'  10'.  The  sum  of  the  digits 
is  now  10,  subtracting  9  we  have  the  cor- 
responding first  quadrant  angle  14*  s'  10", 
whose  co-functions  we  would  look  up.  This 


method  is  much  simpler  than  to  subtract 
90°,  180*,  or  270°  as  the  case  may  be,  from 
the  given  angle  in  order  to  make  the  re- 
duction. This  may  be  proved  as  follows: 
Every  angle  less  than  1000°  may  be  writ- 
ten, so  far  as  its  degrees  are  concerned,  in 
the  form  (looa+iob+c)  where  a,  b,  and  c 
may  be  any  digits,   so  that, 

sin  ( 100a  +  10b +c)  = 

sin[90a+10(a+b)+c] 

sin  (lOOa+lOb  +  c)  = 

cos[10(a+b)+c]  if  a  is  1 

sin  (100a  +  10b +  c)  = 

— sin[10(a  +  b)+c]  if  a  is  2 

sin  (lOOa+lOb+c)  — 

— cos[10(a+b)+c]  it  a  is  3 

and  similarly  for  the  other  functions.  In 
case  (a+b)  equals  or  is  greater  than  9 
we  have  a  second  quadrant  angle  and  the 
reduction  to  the  first  quadrant  angle  is 
clearly  made  by  subtracting  9  from  (a+b). 
For  the  determination  of  the  quadrant 
the  following  rule  is  useful.  It  is  the 
(a+i)  quadrant  when  (a+b)  <  9;  the 
(a+2)    quadrant    when    9<_(a+b)  <  18; 

the  (a+3)  quadrant  when  i8_<(a+b) 
and  so  on.  For  example  532°  is  a  sixth, 
(5+1).  quadrant  angle,  the  sign  of  the 
trigonometric  functions  of  which  are  the 
same  as  those  of  a  second  quadrant  angle. 
Again,  835°  is  in  the  tenth,  (8+2),  quad- 
rant, and  99S°  is  in  the  twelfth,  (9+3), 
quadrant. 

In  interpolating  make  it  a  rule  to  inter- 
polate from  the  nearest  tabular  value  so 
as  to  avoid  the  use  oi  large  numbers.  Ex- 
ample: Suppose  you  have  to  interpolate 
for  .85  and  the  tabular  difference  is  79.  In- 
stead of  turning  to  the  table  of  propor- 
tional parts  to  take  out  .85  of  the  79,  you 
can  form  .15  of  79  readily  without  the  use 
of  the  auxiliary  table  and  subtract  the  re- 
sult from  the  next  higher  value  given,  thus 
saving  time  and  labor.  Again,  when  the 
proportional  part  is,  say,  .16  or  .17  take 
immediately  one-sixth  of  the  tabular  dif- 
ference rather  than  turn  to  the  table  of 
proportional  parts.  Break  away  from  thes-; 
auxiliary  tables  whenever  possible  by  such 
devices  as  these.  Care  should  always  be 
taken  to  see  that  any  short  cuts  intro- 
duced give  correct  results.  In  the  last  ex- 
ample, for  instance,  if  the  tabular  differ- 
ence is  very  large  it-  is  not  safe  to  call  .16, 
1/6;  or  to  call  .14,  1/7,  etc.  The  ability , to 
tell  at  a  glance  when  this  can  be  done 
and  when  it  cannot  be  done  is  one  of  the 
many  things  that  tend  to  make  a  good 
computer. 

In  the  arithmetical  process  of  multiplica- 
tion it  would  be  well  if  the  computer  could 
multiply  directly  by  numbers  up  to  20. 
Many  multiplications  that  are  done  on  pa- 
per could,  with  a  little  thought,  be  done 
mentally.  For  example,  to  multiply  by  29, 
it  is  very  easy  to  subtract  once  the  num- 
ber from  30  times  the  number,  and  the 
process  can  be  done  mentally  with  little 
effort.  Again,  to  multiply  by  98,  take 
twice  the  number  from  100  times  the  num- 
ber and  so  on.     For  long  multiplications. 


Crelles  Rechentafeln  will  be  found  most 
useful. 

In  taking  the  mean  of  a  column  of  num- 
bers of  approximately  the  same  value,  nev- 
er add  the  column  and  divide  by  the  num- 
ber of  numbers  in  the  column.  This  takes 
tdo  much  time,  A  glance  down  the  col- 
umn will  show  you  that  the  mean  is 
roughly  some  number,  say  a.  Then  every 
number  in  the  column  may  be  written  in 
the  form  (a+s).  Summing  these  and  di- 
viding by  n,  the  total  number,  we  have 
Mean  =^  na-t-Ss  ==  a-t-Ss 
n  n 

in  order,  therefore,  to  form  a  mean,  guess 
at  the  approximate  value,  such  as  a,  then 
form  and  add  the  residuals  s  as  you  pro- 
ceed down  the  column.  Divide  this  sum 
of  the  residuals  by  n  and  add  it  alge- 
braically to  the  assumed  a  and  the  sum 
is  the  mean.  Once  you  have  this  mean, 
form  the  correct  residuals  and  check  by 
noting  that  their  sum  is  less  than  one- 
half  n. 

In  working  by  Least  Squares,  always  re- 
member that  your  residuals  must  follow 
the  error  law,  otherwise  your  solution 
means  nothing.  For  a  short  series  of  ob- 
servations it  may  be  convenient  to  remem- 
ber that  an  approximation  to  the  probable 
error  is  two-thirds  the  average  residual. 
For  working  Least  Squares,  Barlow's  Ta- 
bles of  Squares  will  be  found  most  useful. 
They  give  the  squares,  cubes,  square  roots, 
cube  roots,  and  reciprocals  of  all  numbers 
up  to  10,000. 

There  are  many  special  cases  fqr  short 
cuts  which  cannot  be  treated  in  a  paper  of 
this  kind.  They  are  quite  sufficient  to 
make  a  whole  course  on  the  subject 

Finally,  never  do  on  paper  anything  that 
can  be  done  mentally.  Much  practice 
should  be  had  on  mental  computing.  On 
the  other  hand,  never  try  to  perform  any 
operation  mentally  which  will  be  a  strain 
on  the  brain.  Maximum  efficiency  in  com- 
puting is  attained  by  the  proper  combina- 
tion of  saving  time  and  mental  strain.  The 
best  adjustment  for  these  is,  of  course,  a 
function  of  the  length  of  the  computation. 
It  is  wise  in  general,  to  sacrifice  speed  for 
accuracy.  But  this  must  not  be  overdone 
else  you  will  never  become  a  rapid  com- 
puter. One  of  the  first  essentials  in  a 
good  quick  computer  is  confidence. 

In  all  cases  strive  to  computa  intelli- 
gently, not  mechanically.  Do  not  be  dis- 
couraged with  lack  of  speed  at  the  start, 
but  remember  that  as  in  all  other  things, 
"practice  makes  perfect." 

In  closing  I  desire  to  call  attention,  as 
a  matter  of  historical  interest,  to  the 
greatest  three  aids  that '  have  been  intro- 
duced into  computing.  They  are  (i)  the 
introduction  of  the  Arabic  system  of  nu- 
merals. (2)  decimal  fractions,  and  (3)  the 
invention  of  logarithms.  Of  these  three 
the  first  is  the  most  important.  If  you 
don't  believe  it  trv  to  add,  subtract,  multi- 
ply or  divide,  MCMXCIV  and  DCCXVII. 
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ROADS  AND  STREETS. 

Street  Sprinkling,  Washington,  D.  C. 
Bngrr.  Cdntr.,  Dec.  4:  1/8  p. 

Wages  and  costs  of  operating  sprlnkUnK 
carts  are  given  with  total  costs  of  street 
sprinkling  for  1907. 

Street  Cleaning  at  Albany,  N.  Y.  Bgnr. 
Contr.,  Dec.  4;  Vi  P- 

This  article  gives  cost  figures  for  cleaning 
cross  walks  and  cobble  stone  pavement  by 
hand  and  of  cleaning  by  machine  sweeping. 

Street  Lighting  Contracts.  By  Alton  D. 
Adams.     Mun.    Jl.    ft    Bngr.,    Dec.    4:    IH 

pp. 

Qlves  reasons  why  cities  and  towns  should 
make  short  term  contracts  for  street  light- 
ing and  then  only  for  gas  or  electric  energy 
consumed  in  lamps  of  given  types. 

Dust  Laying  Tests.  Mun.  Jl.  A  Engr., 
Dec.  4;  8  pp. 

'  A  general  resume  of  methods  and  ma- 
terials used  in  dust  laying  testa  in  a  num- 
ber of  cities.  Describes  the  methods  used 
In  treating  with  oil  the  roads  in  the  West 
Chicago  Park  system  and  In  Ldnooln  Park, 
Chicago,  and  alao  gives  some  information 
regarding  experiments  at  Newport,  R.  L, 
with  "Dustoline."  The  article  also  contains 
a  resume  of  the  work  of  the  Metropolitan 
Park  Commission  of  Massachusetts  In  treat- 
ing roads  with  "Asphaltoilene"  and  Tarvla. 
Data  on  the  costs  of  the  various  treatments 
are  given. 

Street  Cleaning  In  Boston.  Mun.  JL  * 
Bngr.,  Dec  11;  SH  PP. 

A  resume  of  the  report  of  the  Superinten- 
dent of  the  Street  Cleaning  Department  of 
Boston,  Mass.,  giving  general  informiatlon  - 
regarding  street  cleaning  conditions  in  that 
city.  Several  forms  used  by  the  Street 
Cleaning  Department  In  keeping  track  of 
work  done  are  shown. 

Costs  to  Electric  Railway  Companlas  of 
Street  Work.  Bngr.  Contr.,  Dec  26;  1 1-3 
pp. 

General  cost  data  are  given  of  street 
sprinkling  and  cleaning,  oil  sprinkling  and 
snow  removal  in  various  American  cities  as 
done  by  electric  railway  companies. 

Cost  of  Road  Treatment  With  Tarvla, 
Metropolitan  Park  Commission,  Massachu- 
setts. By  J.  R.  Rablln.  Bngr.  Contr..  Dec. 
18;  11-8  pp. 

The  author  describes  the  method  of  ap- 
plying tarvla  and  gives  general  figures  of 
the  cost  of  treatment  during  1907. 

Dust  Suppression  on  Boston  Parkways. 
By  John  A.  Pettlgrew.  Good  Boads  Mag., 
December;  1  p. 

A  paper  reed  Nov.  12,  before  the  Massa- 
chusetts Highway  Association.  Describes 
the  methods  of  laying  dust  with  oil  em- 
ployed by  the  Metropolitan  Park  Conunls- 
sion. 

Tests  for  Quality  of  Paving  Bricks.  By 
J.  W.  Howard.  Good  Roads  Mag.,  Decem- 
ber; 1  p. 

A  paper  read  before  1907  convention  of 
American  Society  of  Municipal  Improve- 
ments, suggesting  requirements  and  tests 
for  paving  bricks. 

Specifications  for  Treating  Wood  Paving 
Blocks.  By  George  W.  TlUson.  Good  Roads 
Mag.,  December;   3  pp. 

A  paper  read  before  the  1907  convention 
of  the  American  Society  of  Municipal  Im- 
provements. Contains  extracts  of  the  sali- 
ent {tolnts  of  the  specifications  under  which 
treated  wood  block  pavement  has  been  laid 
in  New  York  City,  together  with  data  re- 
garding the  present  practice  In  several 
cities.  The  results  of  a  test  as  to  the  vol- 
atility of  oils  of  different  specific  gravity  are 
also  given. 

Convict  Labor  Laws  and  Highway  Inter, 
ests.     Good  Roads  Mag..  December;  2H  pp. 

A  summary  of  the  existing  laws  In  the 
various  states  regarding  the  employment  of 


convicts  in  public  road  improvement  work. 

Sand-Clay  and  Burnt-Clay  Roads.  DepL 
of  Agrl.  Farmer's  Bulletin  811.  By  W.  Ih 
Spoon;  19  pp.;  6  cuts. 

Shows  the  availability  of  these  materials 
for  wagon  road  construction.  Describes 
principle  of  this  class  of  work  and  gives  in 
details  the  methods  of  constructing  sand- 
day,  clay-sand  and  burnt-clay  roads.  Gives 
estimated  cost  of  each  kind  of  road  and  ex- 
amples of  roads  of  this  character  buUt  in 
various  counties  and  states,  with  the  result 
of  tratBc  on  them,  showing  that  they  have 
proved  successful.  Bulletin  written  for 
farmers,  but  engineers  interested  in  road 
construction  will  find  it  useful.  Can  be  had 
free  from  Secretary  of  Agriculture,  Wash- 
ington, D.  C. 

Comparison  of  Cost  of  Qravol  Roads  In 
Maryland  and  Indiana.  Mun.  Bng.,  Decem- 
ber, 2Vi  pages. 

Figures  are  given  showing  the  cost  of  ma- 
terials and  labor  for  gravel  road  construc- 
tion In  Maryland.  Comparisons  of  cost  of 
gravel  roads  In  Maryland  and  Indiana  are 
also  shown.  The  figures  are  reliable  but 
are  not  carefully  anallzed. 

SEWERS. 

Baltimore's  Sewerage  and  Sewage  Dis- 
posal.   Mun.  JL  &  Bngr.,  Dec.  4;  6  pp. 

The  city  of  Baltimore,  Md.,  is  now  en- 
gaged in  constructing  a  sewer  system  and 
has  already  let  contracts  involving  the  ex- 
penditure of  nearly  13,000,000.  This  article 
treats  of  the  tests  made  by  the  Board  of 
Advisory  Engineers  which  led  them  to  rec- 
ommend sprinkling  filters  for  the  purifica- 
tion of  the  sewage.  Intermittent  filtration 
was  at  first  fiivored  and  various  tests  of 
available  soils  were  made.  Improved  meth- 
ods of  making  these  tests  were  employed 
and  a  comparison  of  the  results  by  the  new 
and  old  methods  are  given.  Investigations 
were  also  made  concerning  the  effect  upon 
bacterial  treatment  of  sewage  of  different 
kinds  of  wastes  which  are  discharged  there- 
in, niuatratlons  are  given  showing  the  test- 
ing apparatus  and  also  the  general  layout  of 
the  sewage  disposal  testing  plant. 

Sulphur  Sand  Sewer  Pipe  Joints.  Mun. 
Jl.  &  Bngr.,  Dec.  4;  H  p. 

Describes  the  methods  employed  by  the 
Engineering  Department  of  Newton,  Mass., 
in  making  sewer  pipe  joints  In  wet  trenches 
by  the  use  of  sulphur  mixed  with  sand. 

Sludge  In  Septic  Tanks.  Engr.  Rec,  Dec. 
7,  1-3  p. 

The  result  of  sludge  disappearance  from 
septic  tanks  at  Lawrence  Experimental  Sta- 
tion is  given,  taken  from  the  report  of  the 
Massachusetts  Board  of  Health.  Records 
are  given  of  concentrated  sewage  and  the 
regular  station  sewage. 

WATER  WORKS  AND  HYDRAULICS. 

Hydraulic  Formulas:  Development  and 
Discussion.  By  Adolph  Black.  Schl.  of 
Mines  Qiiart.,   July,   24  pp. 

A  discussion  of  various  Weir-  formulas  and 
investigations  to  obtain  and  develop  a  gen- 
eral equation  of  discharge;  and  from  It,  as 
special  cases,  to  derive  the  various  formulas 
for  glow  through  orifices  and  over  weirs  of 
the  shapes  usually  considered.  A  very  care- 
fully written  paper,  and  of  use  to  those  in- 
terested In  hydraulic  work. 

Damages  Caused  by  the  Diversion  of 
Water  Power.  By  Clemens  HerscheL  Jl. 
New  Bng.  Water  Works  Asso.,  September, 
7  pp. 

Comments  on  the  value  of  such  damages 
from  both  the  standpoint  of  the  lawyer  and 
the  engineer. 

Water  Rights.  By  R.  A.  Hale.  Jl.  New 
Eng.  Water  Works  Asso.,  September,  12  pp. 

A  discussion  of  water  rights  and  their 
value,  taking  Into  consideration  the  diver- 
sion of  water  rights,  the  remarks  being  on 
the  geneml  subject  on  which  the  diversion 


matter  depends.  An  18-page  discussion  by 
members  of  the  association  follows  this 
paper,  the  discussion  also  Including  paper* 
by  Clemens  Herschel  and  Charles  T.  Wain. 
Water  Filter  for  South  Norfolk,  Conn. 
Mun.  JL  tt  Bngr.,  Dec  4;  4  pp. 

General  descriptive  article  on  the  new 
870,000  water  filter  for  South  NorwaUt. 
Conn.  A  number  of  Illustrations  show  the 
filter  in  process  of  construction. 

Tho  Water  Supply  of  Ooldfleld,  Novada. 
Eng.  Rec,  Dec  7;  2  pp. 

Describes  the  necessity  of  a  water  suppl>' 
of  this  town,  and  how  it  was  obtained.  The 
feature  of  Interest  was  the  driving  of  tun- 
nels in  the  mountains  to  intercept  the  un- 
derground flow  of  water,  as  shown  by  some 
•prings,  thereby  Increasing  the  original  ca- 
pacity of  the  springs  by  80  to  100  per  cent. 
Gravity  Water  Supply  System  at  Qreelsy. 
Colo.    Eng.   Rec,  Dec.  14;  4H  PP. 

A  long  descriptive  article  showing  the 
necessity  of  a  supply,  and  the  construction 
of  the  headworks,  sedimentation  basin,  slow 
sand  filters  (and  the  success  obtained  with 
them),  the  86-mlle  wood  stave  pipe  line,  and 
the  distributing  reservoirs. 

Water  Power  Development,  Great  North- 
•rn  Power  Co.,  Duluth,  Minn.  Bng.  News. 
Dec  26,  4  pp. 

The  article  is  a  general  description  of  the 
80,000  h.  p.  hydro-electrJc  plant  already 
built  by  the  company  named  and  of  the 
proposed  other  plants  designed  to  develop 
an  additional  170,000  h.  p.  The  dams,  pipe 
lines  and  power  plant  are  described  with 
map  and  general  plans.  The  article  is 
wholly  general  In  character. 

Computation  of  tho  Valuos  of  Water  Pow- 
ers, and  the  Damages  Caused  by  the  Diver- 
sion of  Water  Used  for  Power.  By  Charle* 
T.  Main.  JL  New  Bng.  Water  Work  Assoc  . 
September;  28  pp. 

A  paper  giving  diagrams  and  formulae  to 
determine  the  commercial  value  of  water 
powers,  and  also  for  the  diversion  of  water 
Of  use  to  water  power  engineers  and  pro- 
motors. 

Pipe  Lines  for  Hydraulic  Power  Pianto. 
Eng.  Rec,  Dec.  21;  2  pp. 

A  discussion  on  the  economical  design  of 
pipe  line  for  power  plants  by  Arthur  Job- 
son,  abstracted  from  a  paper  read  before 
the  Tellurlde  Institute.  A  formulae  Is  de- 
rived to  decide  on  the  else  of  pipe  that 
will  give  the  least  resistance  to  flow  and  at 
the  same  time  will  admit  of  reasonable 
cost. 

The  Chattanooga  A  Tennessee  River  Pow- 
er Co.  Plant.  By  Howard  Bgleston.  Bng 
Rec,  Dec  7;   1 1-8  pp. 

A  description  of  the  work  necessary  to 
construct  this  plant,  and  the  use  to  which 
It  wlU  be  put 

Raising  a  Dam  at  Lennep,  Germany.  EIng. 
Rec.  December  28,  1  page 

The  dam  was  of  masonry  and  the  article 
describes  briefly  the  method  of  raising  lu 
crest  some  10  ft.  7  ins.  with  new  maaonrx- 
supported  by  buttresses  built  on  the  down- 
stream's face.     The  description  is  general. 

Flow  of  Water  In  Open  Conduits.  By  A. 
P.  MerreU.  Bng.  Rec,  Dec.  28,  2  1/3  pages. 
An  Interesting  mathematical  discussion  of 
the  flow  of  water  in  open  channels  in  which 
the  author  develops  a  new  formula  and  gives 
comparative  results  of  formula  determlns- 
tions  and  measured  velocities. 

Diagrams  to  Determine  the  Bearing  Pow- 
er of  Piles.  By  G.  F.  Stlckney.  Eng.  Rec. 
Dec.  28,  1  page. 

The  author  gives  the  ofllclal  Instructions 
and  diagrams  Issued  for  determining  the 
bearing  power  of  piles  on  the  New  Torfc 
State  Barge  Cement  Work.  The  diagrams 
are  for  safe  'load  for  piles  driven  both  b> 
steam  and  drop  hammers.  The  formula  on 
which  the  diagrams  are  based  are  for  drop 
hammer  L,  =  2  w  h-i-(e  +  l)  and  for  steam 
hammers  t.  =  2wh-7-(s-|-  0.1). 
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IRRIOATION  AND  DRAINAGE. 

MMhod  and  Coit  of  Surveying  and  Re- 
claiming  Wet  Farm  Land.  By  ti.  Q.  Htcka. 
Engr.  Contr.,  Dec  4;  2^  pp. 

A  valuable  article  on  this  Important  sub- 
ject. The  method  of  surveying-  for  the 
work  Is  described  and  the  cost  of  surveying 
Is  given.  The  ditching  and  drainage  work 
li  described  and  the  cost  of  each  item  listed. 
The  tools  used  are  Illustrated.  This  Is  one 
of  the  best  articles  on  this  subject  that  has 
«ver  appeared  in  print. 

Irrigation  Ditch  and  Reservoir  Linings. 
Eng.  News.,  Dec.  S;  t  pp. 

TMa  is  an  abstract  of  bulletin  No.  15B  of 
the  University  of  California,  giving  a  prog- 
ress report  on  studies  of  Irrigation  ditch 
and  reservoir  linings.  Twelve  methods  of 
lining  were  experimented  with;  observations 
were  made  on  the  behavior  of  each  lining 
and  ratio  of  percolation  determined  and 
tabulated.  General  coat  figures  are  given 
of  the  various  linings. 

RIVERS.  HARBORS  AND  CANVLS. 

Schemes  Showing  the  Possibilities  of  St. 
John,  N.  B.,  as  a  Qreat  Port.  By  J.  S. 
Armstrong.  Trans.  Can.  Soc.  C.  E.;  16  pp. 
and  4  maps. 

In  all  eight  schemes  are  shown  for  the  im- 
provement of  this  harbor  and  the  opening  up 
of  the  adjoining  country  by  canals  and  river 
Improvement.  Of  interest  to  Canadian  en- 
gineers and  those  engaged  in  harbor  and 
river  work.  The  details  of  the  schemes  are 
not  given,  only  the  general  engineering  fea- 
tures. 

The  New  York  Barge  Canal.  By  L.  T. 
Batea  Tale  Sc.  Mthly,  November;  9  pp., 
*  cuts. 

Article  descriptive  of  the  barge  canal  and 
of  methods  of  doing  earth  and  rock  excava- 
tion and  masonry  work  on  contract  No.  1, 
which  Is  said  to  be  representative  of  the 
canal  work.  The  article  Is  only  of  general 
interest 

RAILWAYS. 

Steel  Ties  from  Old  Ralls.  By  Jas.  E. 
Toik.     Ry.  and  Bng.  Rev.,  Dec.  21;  H  p. 

A  letter  from  a  correspondent  who  has 
designed  various  shapes  that  are  rolled 
from  old  rails,  thus  utlUxlng  worn  out  rails 
and  Improving  the  steel,  as  claimed  by  him, 
In  his  method  of  rolling. 

Speelflcatlons  for  Bessemer  Ralls.  Ry.  and 
Eng.  Rev.,  Dec.  21;  1  p. 

Specifications  given  for  Bessemer  rails  as 
adopted  by  the  manufacturers  of  the  United 
States  and  Canada.  Open  hearth  specifica- 
tions will  be  announced  later.  The  Ameri- 
can Railway  Association  has  not  yet  ap- 
proved these  specifications,  but  it  Is  ex- 
pected that  they  will,  as  the  committee 
drawing  up  the  specifications  had  on  it  rep- 
resentation  from  the  Association. 

Locomotive  Shops,  New  York,  New  Haven 
A  Hartford  R.  R.    R.  R.  Oas.,  Dec.  6;  4H  pp. 

Shops  capable  of  handling  45  locomotives 
a  month  are  described  in  some  detail  with 
floor  plans,  sections  and  other  general 
plans.  Drawings  of  concrete  locomotive  pits 
are  given,  also  general  arrangement  of 
scrap  storehouse. 

Engineering  Features  of  the  Parsons 
Shops  of  the  M.,  K.  A  T.  Ry.  Eng.  Rec, 
Dec  7;  4  pp. 

An  article  describing  detail  of  fire  protec- 
tion, heating  and  power  plant  of  these 
shops.  Only  a  few  features  are  of  special 
Interest,  and  these  only  to  engineers  and 
architects  designing  similar  structures. 

Locomotive  Terminals,  Chicago  Junction 
Ry.    R  R.  Gaz.,  Dec.  20;  2  pp. 

This  article  describes  briefly  the  general 
arrangement  of  terminal  for  housing  and  re- 
pairing 4S  locomotives.  Drawings  are  given 
showing  roundhouse  engine  pit  construction 
In  some  <ftetaU. 

Electrification    of   the    Rochester    Division 


of  the  Erie  R.  R.  Am.  Engr.  &  R.  R.  Jl., 
Dec;  4  pp. 

A  general  descriptive  Illustrated  article  on 
the  Installation  of  a  single  phase  alternating 
current  system  of  electric  motive  power  on 
a  steam  railroad.  The  section  of  track 
electrically  equipped  Is  34  miles  long.  Sin- 
gle phase  cars  are  operated,  power  being 
received  from  a  60,000  volt  transmission 
line. 

Southern  Pacific  Improvements.  Kng. 
Rec,  Dec.  14;  1  2-3  pp. 

Tells  of  the  improvements  being  made  by 
this  road  between  Sacramento  and  Truckle 
to  tracks,  sidings,  snow  sheds  and  freight 
yards,  that  have  increcMed  the  ofllclency  of 
the  freight  service. 

An  Efficient  Smokejaek.  Ry.  Eng.  ft 
Malnt.  Way.,  December;  2-3  p. 

Description  and  cut  Illustrating  Jack  used 
by  the  Chicago  A  Western  Indiana  R  R 
with   good  results. 

Standard  Track  Details.  Ry.  Eng.  & 
Malnt.  Way,  December;  %  p. 

Illustrates  and  describes  rail  Joint  with 
drawing  giving  dimensions  as  used  on  the 
C.  W.  ft  I.  R.  R. 

Steel  Ralls.  By  F.  E.  Abbott.  Cent.  Ry. 
Club,  November;  16  pp. 

A  description  of  steel  rails  is  embodied  In 
the  paper  from  the  mining  of  the  ore,  to 
the  final  rolling  of  the  rail  and  placing  It  In 
the  track  for  use.  Comments  are  made  as 
to  how  to  improve  the  present  rails  being 
manufoctured  and  prevent  breaking  of  rails. 
The  engineer  Is  told  the  manufacturer's 
side  of  rallmaking,  design  and  use. 

Transportation  of  Explosives.  Proc  Am. 
Ry.  Assoc;  50  pp. 

This  report  is  of  interest  to  engineers  and 
contractors.  Remarks  are  made  on  the 
dangers  of  transporting  explosives  and  a  list 
of  the  manufacturers  of  explosives  and 
of  distributing  magazines  are  given.  Also 
the  rules  and  regulations  adopted  by  the 
railroads  for  handling  all  kinds  of  explo- 
sives. 

Economical  Operation  of  Electric  Signals 
and  Maintenance  of  Batteries  In  Signal 
Work.  By  T.  R.  Cook.  Proc.  R.  Slg.  Assoc, 
1907;  12  pp. 

Description  of  experiment  made  to  show 
the  number  of  gravity  cells  to  supply  cur- 
rent to  storage  batteries  for  electric  signal, 
dependent  upon  the  number  of  operations 
In  24  hours,  also  the  cost  of  the  current. 
Recommendations  are  made  as  to  care  and 
maintenance,  monthly  and  semi-annual  In- 
spection, and  removing  batteries  from  serv- 
ice. A  number  of  diagrams,  showing  result 
of  tests  are  given. 

Valuation  of  Railways  In  Minnesota.  Ry. 
Age,   Dec.   20;  3  pp. 

Statement  of  Charles  F.  Staples,  member 
of  the  state  railroad  commission  as  to  the 
work  done  by  his  commission  In  affixing  a 
value  to  the  railways  of  the  state.  A  sum- 
mary of  the  detailed  information  that  the 
railways  were  required  to  give  in  the  blanks 
furnished  by  the  commission  Is  given  in  the 
article.  List  of  roads  and  their  mileage  Is 
shown. 

Cleveland  Short  Line  Railway.  Ry.  Age., 
Dec.   20;   2M  pp. 

Describes  the  belt  line  being  built  around 
the  city  of  Cleveland.  Illustrates  the  build- 
ing of  the  Cuyahoga  River  Valley  viaduct. 
The  engineering  features  are  mentioned  but 
not  described. 

BRIDQES  AND  BUILDINQS. 

Singer  and  City  Investing  Buildings,  New 
York.  Eng.  News,  Dec.  5;  6  2-3  pp. 

The  Singer  building  has  14  stories  with  a 
tower  41  stories  (615  ft.)  high.  Typical  floor 
and  foundation  plans  and  description  of 
general  slructuial  features  are  given  with 
particular  account  of  tower  wind  bracing 
details.      The    drawings   of    the    tower    steel 


Handbook  of  Cost  Data 

By  HALBERT  P.  aiLLETTE, 
IH.  Am.  Soc  C.  E.    Editor  "EagliiMrliit-CaBlnctlBt" 

"Costa  Data"  haa  broken  all  rec- 
ords for  the  sale  of  technical  books. 
Over  10,000  copies  were  sold  in  less 
than  two  years;  1,600  in  last  three 
months.  The  book  has  over  600  pages 
of  actual  costs  taken  trom  the  private 
records  o(  engineers  and  contractors, 
and  80  Itemized  and  analyzed  as  to 
be  of  Inestimable  value  to  any  per- 
son who  has  to  do  with  making  bids 
and  estimates  or  In  checking  esti- 
mates. This  covers  the  whole  field  of 
contract  work,  giving  the  cost  of  la- 
bor and  materials  required  for  every 
kind  of  construction  from  tiie  laying 
of  sod  to  the  building  of  reinforced 
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concrete  sewers.  No  detail  of  con- 
tract work  has  been  too  small  to  be 
described  and  recorded.  Wages  and 
prices  of  material  are  given  In  every 
case,  so  that  proper  substitution  can 
be  made  where  conditions  differ.  It 
gives  also  valuable  data  on  methods 
of  construction,  thus  enabling  fore- 
man to  handle  work  in  the  most  eco- 
nomical manner  possible. 
The  general   headings  are: 

Cost-Keeping,       Preparing      Estimates, 
Organization  of  Forces,  etc. 

Cost    of  E:arth  Excavation. 

Cost  of  Rock      Excavation,     Quarrying 
and  Crushing. 

Cost  of  Roads.    Pavements   and   Walks. 

Cost  of  Stone  Masonry.  < 

Cost  of  Concrete  Construction  all  kinds. 

Cost  of  Water- Works. 

Cost  of  Sewers,  Vltrlfled   Conduits  and 
Tile  Drains. 

Cost   of  PIllnB,   Trcstllnif.   Tlmberwork. 

Cost  of  Erecting   Buildings. 

Cost  of  Steam  and  Klectric  Railways. 

Cost  of  Bridge    Erection    and    Painting. 

Cost   of   Rv.   and   Tonopraiihic   Sur\-eys. 

Cost  of  Miscellaneous   Structures. 

24  Page  Circular,  showing  Contents  and 
Sample  Pageii,  will  be  mailed  FREE  on 
request. 
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work  are  of  permanent  value.  The  City 
Investing  building  has  2&  stories  with  a  32- 
story  tower,  70  ft.  square.  The  main  struc- 
tural features  are  described  In  a  general 
way.  but  the  chief  value  of  the  article  lies 
in  the  drawings  of  the  foundation  girders 
and  portal  girders  and  wind  bracing. 

Terra  Cotta  FIVeprooflng.  Bng.-Contr., 
Dec.  4;  H  p. 

The  construction  of  terra  cotta  Sreproof- 
Ing  for  the  U.  S.  Oovemment  Printing  office 
at  Washington,  D.  C,  is  described  and  costs 
are  given  of  materials  and  labor. 

Erection  of  the  Anchor  Arms  of  the  Black- 
well's    Island    Bridge.    £ng.    Rec,    Dec.    21; 

2  pp. 

An  article  descriptive  of  the  work  done 
on  this  bridge  to  date.  Tells  the  amount  of 
steel  erected,  rivets  driven  and  such  like 
information.  Also  describes  some  of  the 
erecting  plant. 

Working  Stresses  In  Steel  Construction. 
By.   C.  A.   P.   Turner,  Eng.  News,  Dec.   12; 

3  pp. 

The  author  presents  a  mathematical  and 
critical  'comparison  of  stresses  allowed  in 
structural  speclflcationa  and  works  out  a  set 
of  conditions  to  be  satlsfled  in  deciding  upon 
permissible  'working  stresses  In  steel  struc- 
tures. 

Queens'  Approach  to  the  Blackwell's  Is- 
land   Bridge.     Bng.    Rec,   Dec.   7;  3  pp. 

A  description  of  the  structural  steel  work 
of  the  approach  to  this  bridge  with  cuts  to 
illustrate  it. 

The  Woodbury  Viaduct.  Eng.  Rec.,  Deo. 
14;  12-8  pp. 

An  article  describing  and  Illustrating  the 
structural  features  of ;  the  proposed  new 
double  track  viaduct  to  be  erected  by  the 
Erie  &  Jersey  R.  R.  at  Woodbury,  N.  3. 

Failure  Tests  of  Full  Size  Compression 
Members  Made  for  the  Pennsylvania  Lines 
West  of  Pittsburg.  By  C.  P.  Buchanan. 
Eng.  News.,  Dec.  26;  10%  pp. 

This  is  a  detailed  report  of  compression 
tests  made  on  full  size  bridge  posts  and 
chords;  IS  tests  extending  over  14  years  are 
recorded.  The  complete  log  of  each  test  la 
given;  loads,  compressions  and  deflections 
are  given  in  tabular  form  and  are  shown  by 
diagrams.  Views  of  the  broken  members 
are  shown.  Altogether  the  article  gives  the 
most  complete  series  of  full  size  compres- 
sion member  tests  ever  made  public. 

City  Buildings  Construction  and  Repair 
Department,  Chicago.  By  W.  D.  Barbc^r. 
Eng.  News.,  Dec  S;  2  1-3  pp. 

A  division  of  the  Department  of  Engi- 
neering of  Chicago,  111.,  known  as  the  Divi- 
sion of  Construction  and  Repairs,  has 
charge  of  all  additions,  alterations  and  re- 
pairs of  buildings  owned  by  the  city.  This 
article  describes  the  organisation  of  the 
division,  the  scope  of  the  work  done  and 
the  cost  and  efficiency  of  the  work  all  as  an 
argument  in  favor  of  the  doing  of  such 
work  direct  by  the  city  instead  of  by  con- 
tract. 

Erection  of  the  Manhattan  Approach  of 
the  Blackwell's  Island  Bridge.  Eng.  Rec. 
Dec.  28.  IM  pages. 

Describes  briefly  the  masonry  and  stone 
and  terra  cotta  embedded  steel  approach  at 
the  Manhattan  end.  A  general  plan  of  the 
concrete  mixing  and  handling  plant  is  shown 
and  general  details  of  the  concrete  work 
are  described.  The  article  Is  wholly  general 
In   character. 

CONCRETE  AND  REINFORCED  CON- 
CRETE CONSTRUCTION. 

Concrete  Bridge  Abutments.  By  T.  M. 
Fyshe.    Can.  Engr.,  Dec.  6;  3H  PP. 

This  is  an  extract  from  a  paper  read 
before  the  Canadian  Society  of  Civil  En- 
gineers Oct.  17,  1907.  It  discusses  the  de- 
sign of  reinforced  concrete  abutments  and 
draws  comparisons  of  cost  between  rein- 
forced and  plain  concrete  abutments. 


The  world's  aiitlioritr  on  this  great  snbjoct. 
The  most  expensive  book  ever  issned   and  sold  for  $5.00. 

Concrete  and 
Reinforced  Concrete  Constraction 

By  HOMER  A.  REID,  Assoc.  M.  Am.  Soc.  C.  E. 
906  pms—t    718  ilhutralioiis;    70  tables;    $5  net,  postpaid 

200  working  drawings  of  bridges,  bridge  piers  and  culverts; 
60  working  drawings  of  sewers,  water  mains  and  reservoirs; 
30  working  drawings  each  of  retaining  walls  and  dams;  200 
working  drawings  of  buildings  and  foundations,  including 
shops,  roundhouses,  etc.  Every  structure  illustrated  is  de- 
scribed, the  method  of  construction  is  explained  and  where 
possible  the  cost  is  given.  There  are  chapters  telling  how 
to  compute  girders,  arches,  columns,  tanks,  bins,  walls,  con- 
duits and  chapters  on  proportioning,  mixing  and  laying 
concrete,  on  doing  concrete  work  in  freezing  weather,  on 
facing  and  finishing  concrete,  on  waterproofing  concrete, 
on  the  physical  properties  of  concrete,  on  cement  testing 
and  on  concrete  block  manufacture  and  construction. 

This  book,  contains  more  text  pages,  more 
drawings  and  more  tables  of  test  data  on  concrete 
and  reinforced  concrete  construction  than  any 
other  book  in  the  world.  It  has  more  new  mat- 
ter—  material  never  previously  published.  This 
work  is  complete,  up-to-date  and  original.  No 
other  book  on  concrete  contains  one-tenth  so 
much  of  the  very  latest  data  on  tests,  theory  and 
practice. 

In  a  two-column  review  of  this  book,  "Manufac- 
turers" Record"  says  :  "There  seems  to  be  no  portion 
of  concrete  or  reinforced  concrete  that  has  not  been 
touched  upon,  and  the  thoroughness  and  carefulness 
with  which  the  author  has  handled  his  subject  should 
make  it  a  valuable  assistant  to  engineers,  architects, 
contractors  and  those  interested  in  concrete  generally." 

Write  for  16-page  Table  of  Contents. 
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Reinforced  Concrete  Office  Building.  By 
J.  P.  H.  Perry  In  Barv.  En».  JI.,  November; 
U  pp. 

An  article  descriptive  of  the  work  done  on 
the  Eastman  Kodak  Co.'s  new  building  in 
New  Tork.  Tbe  features  of  interest  were 
the  use  of  cast  iron  columns  and  structural 
steel  front,  while  the  rest  of  the  buUdinK 
was  of  concrete.  The  cast  iron  columns 
are  filled  with  concrete  and  reinforcing  rods 
from  the  beams  and  girders  run  through 
the  columns. 

Melding  Large  Concrete  Slabs.  Engr. 
Contr.,  Dec.  4;  1  p. 

This  article  describes  the  method  of  mold- 
ing, construction  of  molds  and  concrete 
mixing  plant  for  making  7x24<4x2%  ft.  re- 
inforced concrete  slabs  for  railway  bridge 
floors.  It  also  gives  labor  force  and  esti- 
mated cost  of  molding  and  placing  the 
slabs. 

Reinforced  Concrete  Building  In  Oakland, 
Cal.  By  B.  U  Soule,  Eng.  Rec.,  Dec.  21; 
3  pp. 

Description  of  the  design  of  the  Hotel  St. 
Hark  in  Oakland,  Cal.  Various  details  of 
the  design  are  illustrated. 

Traveling  Forms  for  Constructing  Con- 
crete Lock  Walls.  Engr.  Contr.,  Dec.  4;  1  p. 
This  Is  a  brief  description  of  the  construc- 
tion and  operation  of  a  traveling  form  used 
in  constructing  the  concrete  lock  for  the 
Charles  River  Basin  Dam  at  Boston,  Mass. 
Molding  and  Testing  Cement  Pipe.  Engr. 
Contr.,  Dec.   4;   11-8  pp. 

This  article  is  abstracted  from  a  paper  by 
A.  E.  Wright  in  the  Caltfomla  Journal  of 
Technology.  It  describes  the  method  and 
east  of  molding  and  laying  6-in.  to  12-in. 
cement  pipe  for  irrigation  work.  A  simple 
device  for  testing  pipes  for  leakage  is  de. 
scribed  and  results  of  a  series  of  leakage 
tests  are  given. 

Lime  Lava  Mortar.  By  F.  W.  Abbott. 
Eng.  News.,  Dec.  B. 

Mortar  comprised  of  1  part  hydraulic 
lime,  1  part  sand  and  1  i>art  "Tesontle," 
lava  cinders  made  slow  setting  but  satisfac- 
tory mortar  for  lining  City  of  Mexico  drain- 
age tunnel.  The  Tesontle  was  ground  in 
mortar  pans  and  then  it  and  the  lime  and 
sand  were  mixed  in  same  pans. 

Concrete  Lining  for  Qunnlson  Tunnel. 
Bogr.   Contr.,  Dec.   18;   1  1-3  pp. 

Costa  of  materials,  mixing  and  placing 
concrete  for  a  Section  of  lining  440  ft.  long 
are  given  as  computed  from  data  made  pub- 
lic by  the  engineer  of  the  U.  S.  Reclama- 
tion Service. 

Tests  of  Lime  and  Cement  Mixtures  for 
Mortar.  By  H.  B.  Nichols.  Eng.  News. 
Dec   i;  l/<  p. 

Various  percentages  of  lime  were  mixed 
with  natural  cement  and  with  Portland  ce- 
ment and  the  mixtures  tested  for  strength. 
All  percentages  of  lime  below  20%  Increased 
strength  of  natural  cement,  the  gain  aver- 
aging about  25%.  Portland  decreased  in 
strength  roughly  in  proportion  to  percent- 
age of  lime  added;  below  20%  lime  the  de- 
crease was  not  serious.  A  50%  lime  Port- 
land cement  mixture  hardened  in  48  hours, 
so  tliat  it  could  be  put  under  water  without 
disintegration. 

Reinforced  Concrete  Viaduct,  Richmond  A 
Chesapeake  Bay  Ry.  Eng.  News,  Dec.  12; 
1  pp. 

A  single  track  railway  viaduct  some  2,500 
ft.  long  and  70  ft.  high  in  pieces  is  describ- 
ed and  illustrated  by  drawings  of  typical 
towers  and  girders.  The  descriptive  mat- 
ter is  quite  general  in  character,  but  an  in- 
teresting table  is  given  showing  deflections 
onder  a  test  train. 

Reinforced  Concrete  Addition  to  Telephone 
Exchange,  Salt  Lake  City.  By  I,.  J.  Mensch. 
Eng.  News,  Dec  5;  1 1-S  pp. 

A  method  of  reconstructing  new  foimda- 
tlons  and  reinforced  pilasters  to  carry  three 
additional  stories  to  a  brick  building  Is  de- 


scribed. There  are  also  some  details  of  the 
method  adopted  for  placing  concrete  in 
freezing  weather. 

Tests  of  Reinforced  Concrete  Beams.  By 
A.  N.  Talbot.  University  of  Illinois  Engi- 
neering Eixperlment  Station,  Urbana,  III. 
Paper,  4^x7  Ins.;  35  pp. 

This  pamphlet  gives  in  detail  the  results 
of  tests  made  on  reinforced  concrete  beams 
to  determine  effect  of  quality  of  concrete, 
effect  of  method  of  loading,  effect  of  repeti- 
tive loading  and  diagonal  tension  (allures. 
The  materials  used  and  the  method  of  mak- 
ing and  recording  the  tests  are  described. 
Results  of  the  various  tests  are  given  in 
tabular  form  and  are  shown  by  diagrams 
and  a  series  of  conclusions  are  presented. 
An  abstract  of  this  bulletin  was  published 
In  Engineering-Contracting  Dec.  25.  1907. 

Estimating  Coat  of  Forms  for  Reinforced 
Concrete.  By  R.  E.  Lamb.  Cone.  £hig., 
December;  1  p. 

The  author  assumes  an  example  of  build- 
ing work  and  outlines  a  proceedure  to  be  fol- 
lowed in  estimating  the  cost  of  the  forms 
for  floors,  columns  and  roof,  assuming  first 
two  sets  of  forms  and  second  three  sets  of 
forms. 

Ccincrvte  Storage  Car  House,  Capital 
Traction  Co.,  Washington,  D.  C.  St.  Ry. 
Jour.,  Dec.  21;  9  pp. 

The  construction  of  a  car  house  637x205 
ft.  of  reinforced  concrete  is  descrll>ed  with 
Illustrations  and  drawings  of  track  layout, 
general  structural  details,  etc.  The  de- 
scription Is  general  in  character.  It  is 
noteworthy  because  of  the  large  size  and 
elaborate  character  of  the  building. 

Tests  of  Cement  Joints  In  Joining  Old 
Concrete  to  New.  Eng.  News,  Dec  12;  H  P- 
This  is  an  abstract  from  Annales  des 
Ponts  et  Chaussees,  part  3,  vol.  27,  1907, 
giving  results  of  tests  made  to  show  effi- 
ciency of  cement  joints  In  Joining  old  con- 
crete to  new.  The  general  conclusion  is 
that  a  cement  Joint  is  an  aid  in  connecting 
new  concrete  work  to  old  and  that  whether 
this  Joint  is  used  or  not  an  excessive  tamp- 
ing of  the  new*  work  near  the  Joint  will 
add  appreciably  to  the  strength  of  the  con- 
nection. 

Method  of  Designing  75  ft.  Reinforced 
Concrete  Qlrders.  By  C.  E.  Tirrell.  Eng. 
News,  Dec,   12;   4  pp. 

The  author  gives  In  detail  the  mathema- 
tics and  method  adopted  in  calculating  and 
designing  76  ft.  reinforced  concrete  roof  gir- 
ders for  a  garage. 

Hoist  and  Car  Plant  for  Mixing  and  Plac- 
ing Concrete  for  Arch  Viaduct.  Engr. 
Contr..  Dec  18;  2/3  p. 

The  plant  described  consisted  of  bucket 
hoists  discharging  Into  dump  cars  running 
along  the  work.  The  lat>or  force  is  given 
with  an  estimate  of  the  labor  cost  of  mixing 
and   placing. 

Laying  Concrete  Base  for  Pavement  Using 
Machine  Mixer.  Engr.  Contr.,  Dec.  11;  H  p. 
The  construction  of  pavement  base  using 
a  machine  mixer  Is  described,  and  the  size 
of  gang  and  Its  organization  are  given  with 
an  estimate  of  the  cost  of  the  work. 

Mixing  and  Placing  Concrete  for  a  Tunnel 
Lining.     Engr.  Contr.,  Dec.  11;  2  pp. 

The  work  described  is  a  reinforced  con- 
crete lining  for  a  tunnel  2,200  ft.  long.  The 
plant  for  mixing  and  handling  concrete  ma- 
terials and  concrete  and  the  methods  of 
doing  the  various  parts  of  the  work  are  de- 
scrlt>ed   fully. 

Engineering  Features  of  Proposed  Henry 
Hudson  Memorial  Bridge.  E^g.  Rec,  Dec. 
28,   2   pages. 

The  proposed  Henry  Hudson  Memorial 
Bridge  is  a  concrete  structure  2,840  ft.  long 
consisting  of  seven  108  ft.  span  arches  and 
one  main  arch  span  of  703  ft.  This  report 
by  Leon  S.  Molsselff.  engineer  in  charge,  to 
C.  M.  Ingersoll,  Chief  Engineer,  Department 
of  Bridges,  New  Tork  City,  describes  brief- 


Cements,  Mortars  and 
Concretes 

— ^Their  Physical  Properties 

An  o^to^iate  Compendlnni  of  Reliable  Tests  ol 
Cemeats,  Mortan  and  Concrete* 

By 
MYRON  S.  FALK.  Ph.  D. 
Instructor  in   Civil  Bngineering,  Col- 
umbia University. 

This  book  contains  a  very  complete 
report  of  the  results  of  tests  made 
during  the  past  fifteen  years,  and 
gives  these  results  In  tables  and  dia- 
grams classified  according  to  sub- 
jects. This  is  a  reference  book  that 
should  be  in  the  library  of  every  civil 
engineer.  The  contents  Include  chap- 
ters on  Chemical  Properties  of  Cem- 
ent, Physical  Tests  of  Cement,  Gen- 
eral Physical  Properties,  Elastic  Prop- 
erties in  General,  Tensile  Properties, 
Compressive  Properties,  Flezural 
Properties,  Report  on  Uniform  Tests 
of  Cement  by  the  Special  Committee 
of  the  American  Society  of  Civil  En- 
gineers, and  Constitution  of  Cement. 

Cloth.  6x9  Inchei;  184  pages;  illutratsd; 
price  S3  JO  net,  poitpaid. 


Practical  Cement 
Testing 

By 

W.  PURVBS  TAYLOR,  M.  8.  C.  B. 

Engineer   In   Charge   of   Philadelphia 

Municipal   Testing   Laboratories. 

This  is  the  first  practical  and  ex- 
haustive treatise  on  this  Important 
subject.  It  has  already  been  adopted 
as  a  text-book  by  the  University  of 
Pennsylvania  and  other  technical 
schools.  Bach  chapter  contains  a 
minute  description  of  the  methods  fol- 
lowed in  the  author's  laboratory  and 
many  valuable  suggestions  as  to  the 
"how"  and  "why"  of  cement  testing. 
The  observations  on  the  interpreta- 
tion of  results,  one  of  the  most  diffi- 
cult tasks  of  tbe  novice,  are  especial- 
ly pertinent  and  are  expressed  in  a 
fair  and  conservative  manner. 

The  l>ook  Is  so  coitiplete  that  it  can  be 
put  in  the  hands  of  a  young  engineer 
with  confidence  that  it  will  enable  him 
to  make  reliable  tests  on  cement.  The 
wealth  of  photographs  and  line  cuts  fur- 
nish the  pictorial  examples  of  how  to 
conduct  cement  tests,  and  the  300  pages 
of  texts  are  so  explicit  that  even  the 
most  inexperienced  man  can  soon  learn 
the  art  of  cement  testing.  Yet  the  book 
has  not  a  superfluous  paragraph.  The 
list  of  chapters  Includes:  (1)  Classlflca- 
tlon  and  Statistics,  (2)  Composition  and 
Constitution,  (3)  Manufacture,  (4)  In- 
spection and  Sampling,  (6)  The  Testing 
of  Cement,  («)  Speciflc  Gravity.  (7) 
Fineness,  (8)  Time  of  Setting,  (9)  Ten- 
sile Strength,  (10)  Soundness,  (11)  Chem- 
ical Analysis.  (12)  Special  Tests.  (13)  Ap- 
proximate Tests,  (14)  Practical  Opera- 
tion, (16)  Other  Varieties  of  Cement  than 
Portland,  (16)  Speclflcatlons  (The  Au- 
thor's, Am.  Soc.  C.  E.;  Am.  See.  Teat, 
Mtls. ;  Soc.  Chem.  Indust.;  Corps  Eng.  U. 
S.  A.;  British  Standard,  Can.  Soc.  C.  E.). 

(^oth,  6x9  Incbe*:  330  paie«;  143  Ulustrations;  S8 
tables;  $3.00  net,  postpaid. 
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Ijr  the  engineering  features  of  span,  founda- 
tiona,  methodg  of  construction,  materials 
used  and  strains  allowed,  erection  and  In- 
spection. The  report  Is  an  argument  In 
proof  of  the  feasibility  of,  constructing  this 
the  largest  masonry  arch  span  In  the  world. 

Reinforced  Concrete  Chimneys.  Ehg  Rec.. 
Dec.  28,  1  2/S  pages. 

This  Is  an  abstract  of  the  report  of  an 
Investigation  made  by  Sanford  B.  Thomp- 
son for  the  Association  of  American  Port- 
land Cement  Manufacturers.  The  author 
gives  a  brief  history  of  concrete  chimneys, 
the  results  of  investigations  of  portions  of 
such  structures,  and  discusses  the  effect  of 
heat.  A  set  of  essantial  requirements  for 
reinforced  concrete  chimney  construction  Is 
given. 

EARTH  AND  ROCK  EXCAVATION. 

Unloading,  Moving  and  Setting  Up  Key- 
stone Drills.  By  J.  P.  Hutchlns.  Ehig.  & 
Hin.  Jour.,  Dec.  14;   S  pp. 

The  author  describes  and  explains  In  some 
detail  the  best  methods  to  follow  In  unload- 
ing machines  from  cars,  in  moving  them 
over  roads,  with  the  necessary  road  mak- 
ing, to  the  work  and  in  setting  them  up 
ready  for  operation.  The  operating  crew 
and  its  wages  and  tests  of  tools  and  equip- 
ment are  given.  The  article  Is  of  great 
practical  value. 

Cost  of  Shaft  Sinking,  Ooldfleld,  Nev.  By 
P.  E.  Barbour.  Eng.  &  MIn.  Jour..  Dec.  14; 
1/3   p. 

Itemized  costs  are  given  of  sinking  100 
ft.  of  4x8  ft.  square  set  timbered  shaft 
through  rock.  There  were  108  ft.  B.  M.  of 
timbering  per  foot  of  shaft  and  the  total 
cost  of  sinking  was  $32.45  per  ft. 

Controlling  Earth  Slides.  By  H.  Rohwer. 
R.  R.  Gas.,  Dec.  18;  1 1/3  pp. 

This  paper  reprinted  from  Bulletin  Mo.  90, 
American  Railway  Engineering  and  Main- 
tenance of  Way  Association,  discusses 
methods  of  preventing  and  controlling  earth 
slides  in  railway  cuts. 

Testing  Placer  Qround  With  Keystone 
Drills.  By  J.  P.  Hutchlns.  Eng.  &  MIn. 
Jour.,  Dec.  21;  6  pp. 

The  author  describes  In  detail  the  meth- 
ods to  be  followed  In  making  borings  in 
various  kinds  of  soil.  The  article  Is  of 
great  practical  value. 

Mining  Sheet  Qround  in  the  Joplln  Dis- 
trict. By  Dos.  Brlttaln.  Eng.  &  MIn.  Jour., 
Dec.   14;  2  1/8  pp. 

The  author  describes  In  a  general  way 
the  methods  of  shaft  sinking  and  breaking 
out  ore  and  gives  some  details  of  the  meth- 
ods of  ore  handling.  Wages  and  cost  of 
work  are  given. 

Hydraulic  Dredge  Work,  New  York  Barge 
Canal.  By  Bmile  IjOw.  Eng.  News,  Dec. 
5;  11/3  pp. 

Illustrations  and  descriptions  are  given  of 
the  hydraulic  dredge  "Oneida."  Working 
force  and  wages  are  given  with  figures  of 
maximum  output.  Labor  costs  of  operating 
the  dredge  during  October  and  November, 
1906,  are  given.  According  to  these  figures 
ithe  labor  cost  per  cubic  yard  was  50  H 
«ts.  in  October  and  30.8  cts.  in  November. 

Railway  Embankment  Construction  With 
V^heelbarrows.  By  Wilmer  Waldo.  Engr. 
-Contr.,  Deo.  4;  m  pp. 

The  author  discusses  the  general  cost  of 
railway  embankment  construction  with 
wheelbarrows  and  describes  and  gives  rec- 
ords of  output  and  costs  of  a  piece  work 
'System  of  doing  such  work.  Interesting 
«ompari8ons  of  cost  by  piece  work  and  by 
day  labor  are  given. 

Advantages  of  Oxen  Over  Horses  for 
Short  Hauls.  By  D.  H.  Winslow.  Engr. 
Contr.,  Dec.  18;  %  P. 

The  author  compares  the  cost  of  mainte- 
nance and  the  work  done  by  horses  and  oxen 
and  shows  the  cheaper  cost  of  hauling  by 
oxen. 


"/  would  have  given  $1,000.00  for  this  book  a 
year  ago.'' — W.  H.  Burk,  Knoxville,  Tenn. 
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WHO  THE  AUTHOR  IS.— Frank  B. 
Oilbreth  is  the  contractor  who  lias  made 
the  "cost-plus-a-flxed-sum-contract"  fii- 
mous.  In  order  to  handle  contract  work 
scattered  all  over.  North  America,  Mr. 
Oilbreth  found  It  necessary  to  develop  a 
system  whereby  his  foremen  would  exe- 
cute work  properly,  promptly  and  eco- 
nomically. The  code  of  rules  and  In- 
structions to  his  foremen,  and  the  printed 
forms  for  their  reports,  were  bound  la 
book  form,  and  this  book  Mr.  Oilbreth 
called  his  "Field  System."  Mr.  Oll- 
breth's  contracts  have  covered  the  wid- 
est possible  range.  Railways,  canals, 
dams,  factories,  offlce  buildings,  whole 
industrial  towns,  are  among  the  works 
that  he  luui  executed. 

WHY  ENOINEER8  SHOULD  STUDY 
"FIELD  SYSTEM."— Every  engineer 
should  know  how  to  manage  men,  for, 
whether  he  confines  himself  to  purely 
professional  work  or  enters  into  business 
of  executing  construction  work,  his  am- 
bition should  be.  to  direct  the  men  under 
him  in  a  manner  that  will  secure  the 
greatest  possible  efficiency.  A  revolu- 
tion In  the  art  of  managing  men  is  now 
In  progress.  Direct  personal  supervision 
was  once  deemed  essential.  To-day. 
however,  "system"  is  fast  supplanting 
personal  supervision.  By  "system"  we 
mean  printed  or  written  directions  for 
employes  to  follow,  and  daily  reports 
that  snow  what  the  employes  have  done. 
System  o^thls  sort  has  recently  been  ex- 
tended to  the  field  survey  work  of  the 
U.  S.  Qeologlcal  Survey.  While  Oil- 
breth's  "Field  System"  Is  not  a  system 
for  the  management  of  surveys,  for  ex- 
ample, it  is  rich  in  suggestions  that  can 
be  applied  In  the  management  of  any 
kind  of  field  work,  whether  employes  are 
engaged  in  surveying  or  in  construction. 
Its  rules  and  methods  are  applicable  to 
ofilce  work,  in  so  fkr  as  the  principles 
Involved  are  concerned.  The  book,  in 
brief,  is  a  treatise  on  the  science  of 
managing  men  by  system.  No  engineer 
who  alms  to  be  more  than  a  subordinate 
can  afford  not  to  have  this  treatise,  writ- 
ten by  a  man  who  is  an  acknowledged 
adept  in   managing  men. 

Hundreds  of  engineers  have  gone  Into 
the  contracting  business  during  the  past 
few  years,  and  there  is  room  for  thou- 
sands more.  But  If  they  are  to  succeed 
In  any  great  measure,  It  must  be  by  th« 
intelligent  application  of  system  and  cost 
analysis.  Gilbreth's  "Field  System"  does 
not  cover  the  whole  field,  nor  was  it 
written  to  cover  it,  but  it  does  cover  a 
very  Important  part  of  the  field,  and  a 
Iiart  upon  which  practically  nothing  has 
ever  been  written. 

WHY  CONTRACTORS  SHOULD  HAVE 
"FIELD  SYSTEM."— Mr.  Oilbreth  has 
done  In  contracting  what  Mr.  W.  L. 
Douglas  and  Mr.  Marshall  Field  have 
done  In  the  mercantile  field.  He  has 
taken  a  class  of  work  involving  endless 
detail,  and  has  reduced  the  handling  of 
these  details  to  a  system  by  virtue  of 
which  economy  in  construction  and 
celerity  In  performance  are  secured,  re- 
gardless of  place  or  men.  Every  one  has 
heard  the  expression,  "one-shovel  con- 
tractor," meaning  a  contractor  capable 
of  managing  only  one  steam  shovel  at  a 
time.  The  "one-shovel  contractor"  is 
the  antithesis  of  the  contractor  having 
a  system.  The  "one-ahovel  contractor" 
receives  daily  reports.  It  is  true,  but  his 
reporters  are  his  two  eyes.  The  "one- 
shovel  contractor"  has  a  code  of  instruc- 
tions for  his  men,  it  is  true,  but  his 
ready  tongue  is  the  only  leaf  of  a  code 
bound  between  the  cover  of  two  Jaws. 
The   day  of  the   "one-shovel  conttactor" 


is  not  yet  gone  entirely,  but  It  will  

rapidly  away.  EWery  oonti«eCi>r  dionlA. 
have  a  field  system  of  Us  own,  embody- 
ing his  own  experiences  and  covering  hla 
own  necessities,  bat  In  the  developing  of 
such  a  Sold  system  no  contractor  can 
afford  not  to  study  the  work  of  Mr.  Oil- 
breth. 

COPIES  OF  "FIELD  SYSTEM" 
STOLEN. — ^When  it  became  generally 
known  that  Mr.  Oilbreth  had  supplied  his 
foreman  and  superintendents  with 
printed  instructions,  copies  of  the  book 
were  bribed  from  his  employes,  and  pho- 
tographed page  by  page,  from  cover  to 
cover.  Other  copies  were  "lost,"  and 
thus  made  way  with  entirely.  Huge 
salaries  were  used  to  hire  away  Mr.  OU- 
breth's  superintendents,  for  the  purpose 
of  getting  not  only  their  trained  services, 
but  for  their  knowledge  of  the  contents 
of  the   "Field   System^'  ■ 

MAKING  THE  BOOK  PUBLIC— Mr. 
Oilbreth's  action  in  making  public  his 
"Field  System"  in  Its  entirety  Is  without 
precedent  In  the  world  of  business.  It 
is  an  act  that  puts  contracting  on  the 
high  professional  level  of  civil  engineer- 
ing. The  civil  engineer  discloses  his 
method  of  designing  a  structure,  his  pur- 
pose being  to  assist  other  engineers  In 
doing  as  well.  In  the  Interest  of  scien- 
tific advancement  the  engineer  places  on 
record  what  he  has  found  to  be  economic 
or  effective.  In  the  same  spirit — we  may 
call  it  the  modem  American  spirit — Mr. 
Oilbreth  has  permitted  publication  of  hla 
private  code  of  instructions  to  his  men — 
his  "Field  System."  He  believes  that 
contractors,  and.  Indeed,  all  professional 
business  men,  will  become  far  more  ef- 
ficient as  managers  of  men  if  such  sys- 
tems as  this  are  disclosed.  He  believes 
that  In  the  general  rise  of  efficiency  that 
win  occur  all  those  engaged  in  business 
will  share.  He  believes  that  those  who 
are  best  fitted  to  be  leaders  will  remain 
leaders.  Character,  experience  and  abil- 
ity win  have  the  same  relative  weight 
as  ever.  In  these  beliefs  every  broad- 
minded  man  ought  to  concur. 

China  Is  a  nation  that  worships  "trade 
secrets."  It  is  a  nation  of  induatrlal 
mutes.  Their  arts  and  their  manufac- 
tures are  taught  by  father  to  son,  and 
zealously  guarded.  There  has  been  no 
pyramiding  of  Improvements  upon  one 
original  invention  as  a  ba^e.  The  Chi- 
nese do  not  lack  Inventive  ability.  They 
are  merely  cursed  by  the  curse  of  secret- 
Iveness.  Their  industries  are  plastered 
with  signs  of  "No  admittance,"  and  are 
mummified  in  consequence.  In  striking 
contrast  with  the  Chinese  method  U  the 
American  method.  Our  doctors,  or  en- 
gineers and  our  men  of  science  gener- 
ally have  never  concealed  their  discover- 
ies or  their  Improvements.  Latterly  our 
business  men  have  shown  a  recognition 
of  the  truth  of  the  general  proposition 
that  It  pays  the  individual  to  shiare  hla 
discoveries  with  the  rest  of  his  fellows. 
Such  generosity,  In  the  final  analysis.  Is 
simply  an  enlightened  selfishness.  The 
publishers  of  Gilbreth's  "Field  System" 
urgently  request  other  contractors  and 
business  men  to  come  forward  with  their 
systems,  and  put  them  permanently  on 
record.  Let  business  men  generally  adopt 
the  altruistic  policy  that  actuates  profes- 
sional men,  and  In  Its  prosi>erlty  America 
will  soon  rise  as  far  above  lis  present 
level  as  It  now  stands  above  the  level 
of  the  Chinese  Empire. 

PRICE  OF  THE  "FIELD  SYSTEM."— 
The  book  has  200  pages,  bound  In 
leather,  and  its  price  Is  }3  net,  i>OBt- 
patd.  Order  now,  before  the  edition  U 
exhausted. 
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Mttha^  and  C«*t  of  Loading  Dump 
Wagon*  from  an  Ingeniously  Designed  Hop- 
per. By  J.  C.  Black.  En^.  Contr.,  Dec.  11; 
2  1/3  pp. 

lUustmtes  and  describes  method  of  doing 
the  work,  showing  savings  effected.  Olves 
some  tricks  for  reducing  costs  of  excavat- 
ing earth  with  buckets  from  cellars,  and 
gives  cost  of  loading  wagons  with  the  hop- 
per. Locomotive  crane  was  employed  to 
raise  buckets  from  the  excavation.  A  use- 
ful article. 

The  Method  of  Operating  a  Lobnits  .Pock 
Cutter  In  Canal  and  Harbor  Work.  By 
Unden  Bates,.  Jr.  Bngr.  Contr.,  Dec.  18: 
J  1/S  pp. 

Describes  the  method  of  using  this  ma- 
chine for  breaking  rock  so  that  a  dredge 
can  handle  It.  Shows  saving  over  drilling 
and  blasting.  Some  records  of  work  done 
with  the  cutter  are  given. 

Cost  of  Digging  Post  and  Pole  Hole*  by 
Hand.     £:ngr.   Contr.,  Dec.  18;   H  P- 

Method  of  doing  this  work  described  and 
size  of  holes  given  and  compared  with  those 
dug  with  a  digger  or  auger.  Two  examples 
ht  cost  of  work  done  are  listed. 
Surfacing  and  Dressing  Earth  Work.  Bngr. 
Cnntr.,   Dec   18;   %  p. 

Comment  and  recommendation  as  to  spec- 
tflcatlons  governing  this  class  of  work  and 
some  suggestions  to  those  doing  It. 

MATERIALS  OP  CONSTRUCTION. 

Preservation  of  Structural  Wood  for  Rail- 
ways. By  Martin  Schreiber.  Elec.  Trac. 
Wkly.,  Dec.   19;  2H  pp. 

.\  general  description  Is  given  of  the  vari- 
ous methods  of  preserving  timber  with 
longer  accounts  of  the  pressure  and  open 
tank  methods  In  which  some  general  Hgures 
of  cost  are  cited. 

Preservative  Treatment  of  Fence  Pests. 
By  Howard  F.  Weiss.  Forest  service  circu- 
lar 117,  Dept  of  Agr.;  14  pp. 

A  circular  showing  methods  of  preserva- 
tion In  use,  giving  experiments  made  by  the 
Forest  Service,  the  results  of  treating  posts, 
and  also  the  cost  of  treatment.  It  Is  stated 
that  the  life  of  a  treated  post  Is  Ave  times 
that  of  an  untreated  one.  What  Is  said 
here  of  fence  posts  can  be  applied  to  tele- 
phone, telegraph  and  trolley  poles. 

Strength  of  Wood  as  Influenced  by  Mois- 
ture. By  Harry  Donald  Tlemann.  Forest 
Service  Circular  108,  Dept.  Agr.;  42  pp. 

The  importance  of  this  circular  Is  shown 
In  the  opening  paragraph  where  It  states 
that  by  drying  a  piece  of  green  spruce  It 
Is  possible  to  multiply  Its  strength  four 
times.  The  paper  Is  the  result  of  tests  ex- 
tending over  three  years  by  the  Forest  Ser- 
vice. Various  diagrams  and  tables  are 
given.  This  circular  Is  of  Interest  to  en- 
gineers. 

Prolonging  the  Life  of  Mine  Timbers.  By 
John  H.  Nelson,  Jr.  Forest  Service  Circu- 
lar 111,  Dept  of  Agr.;  22  pp.;  8  cuts. 

Qives  account  of  tests  made  In  preserving 
these  timbers  from  decay  by  treatment,  and 
results  obtained.  Also  gives  diagram  and 
description  of  small  commercial  plant  for 
treating  timbers.  This  will  be  of  value  to 
engineers  Interested. 

TIMBER. 

Consumption  of  Cross  Ties  In  1906.  For- 
<-Ht  Service  Circular  124,  Dept.  of  Agr;  <  pp. 

This  circular  gives  the  number  of  cross 
ties  purchased  during  the  year  for  both 
steam  and  street  railways.  Also  the  various 
kinds  of  wood  these  ties  were  hewed  or 
aawed  from,  with  the  cost  of  each.  The 
average  cost  per  tie  was  47  cts.  A  com- 
parison of  the  consumption  of  1905  and  1906 
Is  made.  The  number  of  treated  ties  pur- 
chased during  the  year  Is  also  given.  This 
(ircular  Is  for  free  distribution. 

The  Drain  Upon  the  Forests.  By  R.  S. 
Kfllogg.  Forest  Service  Circular  129,  Is- 
mied  by  Department  of  Agriculture;   16  pp. 


A  circular  showing  the  yearly  consump- 
tion of  timber  and  wood  of  all  kinds,  by 
states  and  for  various  purposes.  Diagrams 
Illustrating  the  consumption  are  given.  An 
estimate  Is  made  of  the  growth  of  timber, 
which  shows  the  drain  on  the  forests  is 
three  times  as  great  as  the  supply. 

Strength  of  Structural  Timber.  By  W. 
Kendrlck  Hatt.  Forest  Service  Circular  116, 
Dept.  of  Agr.;  39  pp. 

Result  of  tests  made  by  the  Forest  Ser- 
vice at  their  various  laboratories  on  tim- 
bers used  in  structural  work  In  U.  S., 
namely,  loblolly  pine,  longleaf  pine,  tamar- 
ack, Norway  pine,  Douglas  flr,  and  western 
hemlock.  Tests  were  of  two  kinds:  tests 
on  large  beams,  for  studying  the  relations 
between  strength,  defects,  and  degree  of 
seasoning,  and  for  determining  moduli  for 
design;  and  tests  on  snnall  pieces  cut  from 
uninjured  parts  of  the  tested  beams,  show- 
ing bending  tests,  compression  tests,  parallel 
and  at  right  angle  to  grain  and  shearing. 
Results  In  detail  are  set  forth  and  various 
tables  are  given.  Longleaf  pine  was  found 
to  be  the  strongest  and  stlfCest  of  all  tim- 
bers named.  These  tests  are  among  the 
most  valuable  ever  made  with  timber  and 
engineers  designing  timber  structures  will 
And  them  of  Interest. 

SURVEYINO  AND  DRAFTINQ. 

Mine  Surveying  with  Special  Reference  to 
Shaft  Surveying.  By  C.  E.  Morrison.  Schl. 
of  Mines   Quart.,  November:   12  pp.;   6  cuts. 

A  very  good  paper  on  this  subject.  Re- 
marks are  made  regarding  mine  surveying 
that  are  useful  to  the  student.  Then  shaft 
surveying  Is  described  in  detail,  record  of 
notes  given  and  the  mathematics  of  an  ex- 
ample Illustrated.  This  article  Is  not  only 
of  use  to  mining  engineers,  but  also  to  the 
civil  engineer  doing  tunnel  work  by  means 
of  shafts. 

Standard  Topographical  Signs.  Bng.  Rec. 
Dec.  21;   H  P- 

Shows  signs  adopted  by  the  enRlneerlne 
department  of  the  Board  of  Water  Suppl> 
of  New  York  for  designation  of  topographic 
features  on  their  maps. 

Testa  of  "Invar"  Steel  Tapes.  Kng.  Newx. 
Dec.   5;    H  p. 

"Invar"  Is  a  nickel  and  steel  alloy  with  a 
very  small  coefflclent  of  expansion.  Tests 
to  determine  the  suitability  of  tapes  made 
of  "Invar"  for  base  line  measurement  wer«- 
made  by  the  U.  S.  Court  and  Geodetic  Sur- 
vey, and  results  reported  by  O.  B.  French 
In  Proc.  Am.  Soc.  C.  B.,  October.  1907,  from 
which  this  account  Is  abstracted.  Mr.  French 
concludes  that  Invar  tapes  form  the  most 
economical  and  most  accurate  apparatuH 
available  for  measuring  primary  base  lines. 
Tests  showed  tensile  strength  of  100,000  lbs. 
per  sq.  ft.,  yield  point  70,000  lbs.  per  sq. 
in.,  coeflldent  of  expansion  0.00000023  per 
degree  Fahrenheit. 

TUNNELS  AND  SUBWAYS. 

Three  Colorado  Trans- Continental  Tunnel 
Projects.  By  George  J.  Bancroft,  Ming. 
Science,  Dec.   19;  2  pp. 

Descriptive  of  tunnels  now  belnK  built 
and  proposed  through  the  continental  divide 
for  mining  transportation  and  water  diver- 
sion. Plan  shown  for  a  tunnel  to  take  Ixnli 
transportation  and  water. 

Subway  New  York  City.  By  S.  IT.  Hop- 
kins,  Harv.   Eng.   Jl.,   November;    19   pp. 

First  of  a  series  of  articles  telling  <if  tlx- 
history  of  the  subway,  the  building  and 
engineering  features  and  the  equipping  and 
operation  of  this  rapid  transit  line.  Of  In- 
terest to  engineers  and  contractors. 

Rotherhithe  Tunnel  Under  the  Thames 
River,  London.  By  E.  H.  Tuber.  Ens. 
News,  Dec.   19;   5  pp. 

The  author  gives  a  list  of  the  tunnels 
built  under  the  Thomas  River  at  London 
and  describes  with  copious  Illustration  thr 
structural    features   and    RenernI    method    of 


Rock  Excavation 

Methods  and  Cost 

By 

H  ALBERT  P.  GILLETTE, 

M.  Am.  Soc.  C.  E.    Editor  "Boglneer- 

ine-Contractlng." 

One  superintendent  who  purchased 
this  book  about  a  year  ago  writes  us 
that  he  has  cut  the  cost  of  his  drlUinK 
and  blasting  practically  In  two  since 
he  received  the  book  and  applied  the 
methods  given  by  Mr.  Gillette.  We 
doubt  whether  such  a  statement  has 
ever  before  been  truthfully  made  of 
any  books  except  those  written  by 
Mr.  Gillette.  His  books  are  practical 
books  for  practical  men,  and  the  key- 
note throughout  Is  economy — how  to 
save  money  on  the  work  and  how  to 
Increase  the  output. 

"Rock  Excavation"  has  chapters  de- 
scribing: 

Rocks  and  Their  Properties. 

Methods  and   Cost  of  Hand   Drilling. 

Machine  Drills  and  Their  Use. 

Steam   and    Compressed    Air  Plants. 

The  Cost  of  Machine  Drilling. 

Cost  of  Diamond  Drilling. 

Explosives. 

Charging  and  Firing. 

Methods    nf    Blasting. 

Ooet  of  lywdlng  and  Transporting  Rock. 

Quarrying  Stone. 

Open  Cut   Excavation. 

Methods    and     Costs    on    the  Chicago 
Drainage    Canal. 

Cost  of  Trenches  and  Subways. 

Subaqueous  Excavation. 

Cost  of  Railway  Tunnels. 

Cost    of    Drifting.    Shaft     Sinking    ^nd 
Stoplng. 

Clotii,'Six7  In.,  3S4  pafcf,  S6  fif um  and 
llliistrattons:  SJ  net  postpaid. 


€arthwork 

And  Its  Cost 

By 
HALBEKT  P.  GILLETTE, 

M.  Am.  Soc.  C.  E.  Editor  "Engineer- 
ing-Contracting." 
A  book  that  should  be  in  the  hands 
of  every  man  who  is  in  charge  of 
"moving  dirt,"  whether  with  pick  and 
shovel,  plow  and  scraper,  steam  shov- 
el and  dredge,  or  any  other  tool  for 
digging  and  conveying  earth.  The 
contents   Include: 

The  Art  of  Cost  Estimating. 

E^arth  Shrinkage. 

Earth   Classification. 

Cost  of  Loosening  ard   Shoveling. 

Cost  of  Dumping.  S'-readlnp    Rolling. 

Cost  of  Wheelbarrows  and  Carts. 

Cost  by   Wagons. 

Cost  by  Buck  and  Drag  Scrapers. 

Cost  by  Wheel  Scrapers. 

Cost  by   the  Elevn'lnc  Grader. 

Cost    by    Steam    Shovels. 

Cost,  bv  Oti,t*s 

How  to  Handle  a   Steam  Shovel  Plant. 

Summary  and   Table  of  Costs. 

Cost  of  Trenching  and  Pipe  Laying. 

The  Cost  of  Hydraulic  Excavation. 

Cost   of   Dredging. 

Miscellaneous   Cost  Data. 

Karth   and   Earth   Structures. 

Rapid  Field  and  Office  Survey  Work. 

Overhaul    rnloulatlon. 

A   Small   "Home-Made"    Dipper  Dredge 

or    Steam    Sl-ovel. 
Detailed   Dccctipllon   and   Drawings. 
Cost  of  MakInK  the  Dredge. 
Cost  of  Opetallng. 

Ck>Ui,  5x7)  in.,  360  pagcf.  50  Hf arcs  and 
illuitrstions:  $2.00  net  poilpsid. 

The  Myron  C.  Clark  Publishing  Co. 

335  Dearborn  St.,  CHICAGO 


Digitized  by 


Google 


26 


MONTHLY    REVIEW    INDEX 


Vol.  XXIX,     No.  I. 


construction  of  the  Rotherbithe  TunneL  The 
piincliial  features  of  Interest  In  the  work 
are  the  use  of  the  pilot  tube  method  of 
work  and  of  a  mechanical  excavator  for 
removlngr  the  clay  in  advancing  the  pilot 
tube.  The  average  rate  of  progress  was 
18H  ft.  per  24  hours. 

Loetschbsrg  Tunnel.  Eng.  News,  Dec.  5; 
2  1-S  pp. 

The  Loetschberg  Ry.,  36  miles  long,  con- 
nects the  north  end  of  the  SImplon  tunnel 
with  the  railways  of  France.  The  tunnel  is 
double  track  and  8H  miles  long.  A  map 
and  profile  are  given  of  the  tunnel  line  and 
railway  and  the  general  character  and  con- 
ditions of  the  work  and  the  arrangements 
being  made  for  prosecuting  it  are  described. 

Alpine  Railway  Tunnels.  E<ng.  News,  Dec. 
6;  3  pp. 

Editorial  discussing  commercial  aspects  of 
present  and  proposed  Alpine  railway  tun- 
nels with  a  map  showing  locations  of  some 
20  tunnels  and  their  connecting  railways 
and  a  table  of  lengths,  dimensions,  cost, 
progress,  grades,  etc.,  of  the  Ht.  Cenis,  St. 
Oothard.  SImplon  and  Arlberg  tunnels. 
The  map  and  table  are  of  permanent  value. 

Caisson  Work  for  the  Paris  Subway. 
Comp.  Air,  December;  2  pp. 

An  illusttated  article  describing  the  cais- 
son for  the  tunnel  of  the  Paris  subway  un- 
der the  river  Seine.  Metal  caissons,  com- 
posed of  a  tunnel  section  and  a  caisson 
proper,  are  assembled  on  shore,  towed  to 
place  and  sunk,  after  which  the  various  sec- 
tions are  connected.  This  method  saves 
driving  a  tunnel  under  the  river  bottom. 

Compressed  Air  On  the  Belmont  Tunnel. 
Compressed  Air,  December;   4  pp. 

Description  is  given  of  the  air  plants  and 
pumping  plant  erected  by  the  contractor  to 
drive  this  tunnel  between  New  Tork  and 
liong  Island. 

ELECTRIC  RAILWAYS. 

Reconstructing  the  Power  System  of  ths 
New  Orleans  Railway  A  Light  Co.  St  Ry. 
Jour.;  13  pp. 

This  article  summarises  and  ^escribes  the 
work  done  in  centralizing  the  generating 
stations  for  railway,  lighting  and  power  re- 
quirements In  New  Orleans.  General  draw- 
ings are  given  of  the  main  power  station, 
terminal  houses  and  substations. 

Transmlslson  Line  Construction  for  In- 
terurban  Electric  Railways..  Eng.  Cont'r, 
Dec.  11;  1 1-8  pp. 

This  article  abstracted  from  the  "Electric 
Traction  Weekly"  describes  the  standard 
methods  of  pole  transmission  line  construc- 
tion and  gives  estimates  of  costs  in  detail 
for   three   styles   of   construction. 

Atlantic  Shore  Line  Electric  Railway.  St. 
Ry.  Jour.,   Dec.  14;  7  pp. 

The  Atlantic  Shore  Line  comprises  a 
series  of  electric  railways  reaching  from 
Portsmouth,  N.  H.,  to  BIddeford,  Me.,  and 
connecting  Boston  and  Portland.  The  gen- 
eral track  and  line  construction  of  these 
roads   is  described   briefly. 

QARBAQE  AND  CITY  WASTE  DISPOSAL 

Municipal  Refuse  Disposal.  By  J.  T. 
Fetherston.  Proc.  Am.  Soc.  C.  E.,  Dec.  18, 
1907;   44  pp. 

An  account  of  an  investigation  conducted 
to  determine  the  best  means  of  disposal  of 
the  refuse  of  the  Richmond  Borough,  City 
of  New  York.  Description  and  results  of 
various  tests  made  are  listed.  Account  of 
visits  to  refuse  plants  In  England,  Scotland, 
Wales  and  Canada,  with  the  results  ob- 
tained there  are  given.  Costs  and  results 
of  destruction  of  refuse  are  discussed.  As 
a  result  of  the  investigation  a  mixed  refuse 
destructor  was  recommended  for  the  Bor- 
ough  of   Richmond. 

The  Disposal  of  Municipal  Waste.  By  W. 
F.  Morse,  Mun.  Jl.  &  Engr.,  Dec.  4;  4  pp. 

The  concluding  article  of  a  series  of  arti- 
cles begun  In  February,  1906,  and  printed  In 


Books  on  Cement  and  Concrete 


Cenereto  and  Reinforced  Conei«te  Con- 
•truetlon.    By  Homer  A.  Reld. 

A  complete  and  oomprehensiTe  treat- 
ise dealing  with  both  tbeory  and 
practice.  Contains  working  draw- 
ings of  all  classes  of  construction. 

906  pages;  715  illustrations;  70  tables. 

Price,  net   $6.00 

'  Practical  Cement  Testing.  By  W.  Pnr- 
Tes  Taylor  (Engineer  in  charge  Phil- 
adelphia Municipal  Testing  Labora- 
tories. 

Covers  a  description  of  the  properties 
of  cement;  the  objects  of  the  Tari- 
ous  tests  and  methods  of  conducting 
them  and  the  practical  Interprets^ 
tion  of  the  results  obtained. 

6x9  in.,  816  pp.,  142  Illustrations,  58 

Tables.    Price,  net $8.00 

Cement  and  Concrete.  By  Louis  C.  Sa- 
btn. 

Treats  of  the  manufacture,  properties 
and  testing  of  cement,  and  the  prep- 
aration and  use  of  cement,  mortars 
and  concrete,  and  application  to 
practical  construction. 

504  pages,  161  Tables  of  Tests.  Price 
net    $6.00 

Treatise  on  Concrete,  Plain  and  Rein- 
forced. By  Frederick  W.  Taylor  and 
Banford  E.  Thompson. 

Contains  much  valuable  data  on  ce- 
ment and  concrete  and  its  practical 
application  to  construction  work. 

6x9   In.,   684  pages,  172     illustrations, 

many  Tables.     Price  $6.00 

Cements,  Mortars  and  Concretes.  By 
Myron  S.  Falk  (Instructor  in  Civil 
Engineering  in  Columbia  Univer- 
sity). 

A  classlflcation  and  summary  of  relia- 
ble data  concerning  the  physical 
properties  of  cement  and  cement 
mixtures. 

6x9,  184  pages.  4  Half-tones  and  many 

Illustrations.    Price,  net  $2.60 

Reinforced  Concrete.  By  A.  Consldftre. 
Translated  from  the  French  by  Lioon 
^         8.  Molsselff. 

Tests  and  data  on  reinforced  concrete. 

185  pages,  20  Figures.  Price,  net,  $2.00 
Reinforced  Concrete.  By  A.  W.  Buel  and 
C.  8.  HllL 

A  mathematical  discussion  and  prac- 
tical consideration  of  constructions 
of  reinforced  concrete. 

6x9  in.,  484  pages,  811    IUustratl(»is. 

Price,  net   |5.00 

Reinforced  Concrete.  By  Charles  F. 
Marsh. 

A  theoretical  and  practical  discussion 
of  concrete  structures. 

7%xll  in.,  680  pages.  511  IllustraUons. 
Price,  net  $7.00 


Experimental  Researches  Upon  the  Con- 
stitution of  Hydraulic  MorUrs.  By 
H.  Le  (3hateller.  Translated  by  Jo- 
seph U  Mack. 

A  chemical  and  mlneratoglcal  study  of 
cement  composition. 

128  pages.    Price^  net |S.00 

Calcareous  Cements.  By  Redgrave  and 
8packman. 

Contains  much  historical  matter  and  a 
description  of  English  methods  of 
manufacture  and  testing. 

Second  Edition,  264  pages,  68  Plates. 

Price,  net  $4.50 

Concrete  Steel.  By  W.  Noble  Twelve- 
trees. 

A  discussion  of  fundamental  principles 
of  reinforced  concrete  construction. 

218  pages.  Illustrated     Price.  net_$L90 

Hand  Book  on  Reinforced  Concrete.  F^ 
Architects,  Engineers  and    Contract- 
ors.   By  F.  D.  Warren. 
268  pages,  many  Tables  and  Diagrams. 

Price,  net  $8.60 

Cement  Industry.    A  description  of  Portp 
land  natural  cement  plants  in    the 
.  XTnited  States  and  Europe. 
285   pages,   182     niustratloms.     Price, 

net    $8.00 

Cements,  Limes  and  Piasters.    By  EdwtB 
C.  Eckel. 
A  description  of  cement  materials  aad 

processes  of  manufScture. 
6x9   Ins.,  712  psges,  165  Figures.  254 
Tables.    Price,  net $6.00 

Hydraulic   Cement.     By     Frederick     P. 
Spalding. 
The  nature  and  testing  of  cement 
298  pages,  81  Figures.    Price $2.00 

Portland  Cement,  (<s  Manufacture^  TssIf 
Ing  and  Use.    By  David  B.  Butler. 

Gives  English  methods  and  practice  la 
manufacturing  and  testing. 

6x9   Ins.,  406  pages,  97     Illustratlona. 

Price,  net   $6JS 

Qraphlcai  Handbook  of  Reinforced  Co» 
Crete  Design.    By  3.  Hawkesworth. 

A  series  of  plates,  showing  graphical- 
ly, by  curves,  the  required  design 
for  slabs,  beams  and  columns. 

Price,  net $t.6« 

Cost  Data.  By  Halbert  P.  OUlette,  EM> 
iter  Engineering-Contracting. 

Costs  of  concrete,  and  concrete  steel 
structures. 

4Hx7  Ins.,  622  pages,  niuatrated.  Price, 

net    $4.00 

General  Specifications  for  Foundations 
and  Substructurea  of  Highway  and 
Electric  Railway  Bridges.  By  Theo- 
dore Cooper. 

7x9^  Ins.;  50  pages.  Including  U 
plates.     Price    $L0O 
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the  first  number  of  each  month.  The  article 
glvea  a  revised  table  of  caloriflc  values  and 
treats  of  the  utilization  of  calorific  values  In 
municipal  waste.  The  question  of  collec- 
tion service  by  contract  and  municipal 
ag«Dcy  is  also  discussed. 

CONTRACTS    AND    SPECIFICATIONS. 

Lsw  of  Contracts,  a  Lecture  Before  the 
Attoelatlon  of  American  Government  Ac- 
countants. By  John  Mason  Brown;  60  pp; 
pub.  by  author. 

A  book  showing  some  of  the  essentials  of 
contracts  made  between  the  U.  8.  Oovem- 
ment  and  Individuals  and  corporations. 
Shows  who  can  make  contracts,  kinds  of 
contracts,  performance  and  discharge,  and 
many  other  details  of  government  contracts. 
Of  use  to  engineers  in  the  government  serv- 
ice and  contractors  doing  work  for  the  Fed- 
eral Oovemment. 

Contracts  and  Specifications.  By  Charles 
Evan  Fowler.  Course  of  lectures  at  the 
University  of  the  State  of  Washington;  66 
pp. 

Eight  lectures,  touching  on  relations  be- 
tween the  engineer  and  contractor,  forms  of 
contracts,  speciflcatlons.  Inspection  of  work, 
estimating  materials  and  costs  and  bidding 
on  work.  Meant  as  timely  advice  to  young 
engineers,  but  some  of  it  will  be  found  ap- 
plicable to  older  men  in  the  profession. 

Ambiguous  and  Onerous  Speciflcatlons  for 
Reck  Excavation.  Eng.  Contr.,  Dec.  18; 
1-3  p. 

Comment  on  speciflcatlons  containing  such 
clauses,  showing  the  injustice  done  to  botli 
parties  of  the  contract  by  them. 

MISCELLANEOUS. 

Cost  of  Constructing  Steam  Driven  Elec- 
tric Power  Plants.  By  Frank  Koesllr.  Engr. 
News,  Dec  19:  1  1-3  pp. 

The  costs  given  are  per  kilowatt  capacity 
and  represent  an  average  arrived  at  by  the 
comparison  of  costs  of  various  plants  with 
which  the  author  has  t>een  connected.  The 
several  components  of  the  average  plant 
are  discussed  separately  and  the  author 
tabulates  separately  the  costs  of  turbine 
driven  and   reciprocating  engine  plants. 

Design  of  Power  Plant  Chimneys.  By 
Frank  Klngsley.  Engr.  Rec,  Dec.  21;  3Vi 
PP 

A  discussion  of  formulae  for  stack  design, 
gtrea  formula  and  diagrams  based  on  the 
observations  of  the  author.  An  Interesting 
article. 

Derrick  Wagon  for  Pulling  Poles.  EHec. 
Trac  Wkly.,  Dec.  12;  H  p. 

Illustrations  and  brief  description  are 
given  of  a  special  derrick  wagon  used  In 
pulling  up  butts  of  poles.  It  has  pulled  piles 
10  to  16  ft.  deep  In  bard  clay  in  1  minute. 

Curb  for  Wading  Pools.  Mun.  Jl.  &  Eng., 
Dec  4;   %  p. 

Describes  the  concrete  curb  built  around 
the  wading  pools  In  parks  at  Fall  River. 
Mass.,  In  order  to  prevent  the  washing  out 
of  the  walks. 

Stone  Crushing  Plant  at  the  Menard,  III., 
Penitentiary.     Engr.  Rec,  Dec.  21;  11-3  pp. 

An  article  descriptive  of  the  stone  crushing 
plant  and  storage  bins  In  use  at  this  peni- 
tentiary, where  the  convicts  are  employed 
in  quarrying  and   crushing  stone. 

Some  Pile  Driving  Experiments.  By  J. 
Albert  Holmes.    Harv.  Engr.  Jl.,  Nov.;  6  pp. 

An  Interesting  account  of  Home  experi- 
ments made  as  to  loads  carried  In  piles 
made  In  connection  with  the  construction  of 
the  Charles  River  dam.  Some  piles  were 
redrlven  after  hours  of  setting,  others  were 
loaded  with  pig  Iron.  Resistance  to  driving 
In  various  soils  was  recorded.  Only  results 
of  experiments  are  given,  the  writer  refrain- 
ing from  drawing  conclusions.  A  paper  of 
niut. 


Rotalning  Wall  on  the  D.  L.  «  W.  R.  R. 
at  Buffalo.    Engr.  Rec,  Dec.  21;  %  p. 

Describes  these  walls,  their  design  and 
construction.  Built  of  reinforced  concrete, 
and  plans  showing  their  construction  are 
Included  in  the  article.  Of  Interest  to  de- 
signers and  builders  of  concrete  work. 

Laying  Underground  Conduits.  Engr. 
Contr,  Dec.  4;  12-3  pp. 

This  is  an  abstract  of  a  paper  read  by  W. 
F.  Roberts  before  the  Engineering  Associa- 
tion of  the  South.  Various  kinds  of  conduit 
are  described  and  Illustrated  and  general 
methods  of  conduit  construction  are  out- 
lined. 

BOOK  REVIEWS. 

Field  System.  By  Frank  B.  Qllbreth.  Chi- 
cago. III.  Myron  C.  Clark  Publishing  Co., 
Flexible  leather;  4^x6%  Ins.;  pp.  194;  Illus- 
trated;  33. 

The  prominence  and  popularity  given  to 
the  cost-plus-a-flxed-sum  method  of  •con- 
tract by  Mr.  Frank  B.  Qllbreth.  the  author 
of  this  book,  Is  well  known  to  our  readers. 
Field  System  contains  the  written  ideas  of 
the  most  successful  men  In  his  employ.  It 
was  complied  with  the  following  alms  In 
view:  <1)  To  have  the  best  practice  In  all 
departments  put  In  writing  for  the  benefit 
of  all  employers;  (2)  To  avoid  repeating 
orally,  by  putting  In  writing,  all  these  In- 
structions from  which  there  are  no  excep- 
tions. (3)  To  maintain  the  policy  that  the 
best  work  will  In  the  long  run  bring  the 
most  profit,   success  and  satisfaction. 

So  much  for  the  purpose  of  the  book. 
The  contents  may  be  described  briefly  as 
the  certified  rules.  Instructions  and  work- 
ing data  essential  in  carrying  on  general 
contracting  work.  The  care  of  plant,  ma- 
chinery and  tools,  the  methods  of  doing  all 
classes  of  work,  the  system  of  keeping  rec- 
ords of  materials,  labor,  supplies  and  coats 
of  all  kinds  are  considered  In  detail.  The 
items  are  too  numerous  to  permit  of  their 
being  listed  here,  but  they  Include  practi- 
cally all  parts  and  kinds  of  construction 
work. 

It  Is  expecting  too  much  probably  to  ex- 
pect that  all  the  rules  and  instructions  that 
the  author  of  the  book  has  found  necessary 
In  his  work  will  be  necessary  to  every  con- 
tractor's work,  but  we  are  safe  in  saying 
that  no  contractor  can  read  this  book  with- 
out getting  hints  and  suggestions  which  will 
prove  of  value  In  his  work,  whether  It  be 
general  In  character  or  limited  to  one  field. 
The  t>ook  Is  a  vauabe  one  for  contractors 
and  for  engineers  having  charge  of  con- 
struction work.  The  pubrllsher's  work  on 
the  book  Is  generally  good,  the  Illustrations 
are  clear  and  there  is  an  ample  Index. 

Investigations  of  Centrifugal  Pumps,  Part 
I.  A  Discussion  of  the  Theory  of  the  Cen- 
trifugal Pump  and  Tests  of  a  C-lnch  Verti- 
cal Centrifugal  Pump.  By  Clinton  Brown 
Stewart.  University  of  Wisconsin.  Madison, 
Wis.  Paper  6x9  Ins.;  pp.  688;  Illustrated; 
50  cts. 

Referring  to  the  theory  of  the  centrifugal 
pump,  the  bulletin  discusses  the  general 
theory  as  ordinarily  given  for  deriving  the 
theoretical  head  developed  by  the  Impeller 
of  a  centrifugal  pump,  and  shows  how  the 
various  conflicting  formulas  ordinarily  given 
are  essentially   the  same  in   result. 

The  experiments  with  the  6-Inch  vertical 
centrifugal  pump  were  arranged  specially 
to  Investigate  the  effect,  on  the  discharge 
and  efficiency,  of  the  number  and  shape  of 
the  vanes  of  the  impeller  of  the  pump.  For 
this  purpose  the  Impellers  to  be  compared 
were  made  of  the  same  general  size  nr> 
as  to  be  easily  placed  In  the  same  pump 
casing,  while  the  number  and  shape  of  the 
vanes  of  the  Impeller  were  varied.  The 
general  shape  of  the  vanes  used  was  radial, 
and    radial   with   curved    entrance,   while  the 


Railroad  Locatloi  Sanajs  aad  Eatliates 

By  F.  LAVIS,  M.  Am.  8oc  C  E. 
Besldait  Boglneer,  Pmnivlvsnia  Rallrosd  Tun- 
nels. Fonnerly  Loestlng  Enslneer,  Cboetaw, 
OUsiunna  4b  Oull  lUllrosd.  Mo. 

The  "Railroad  Gazette"  says:  "Once  in  a 
while  a  scientific  book  appears  that  combines 
the  thnelold  elements  of  mastery  of  the  sub- 
ject, clearness  of  expression  and  elegance  in 
the  use  of  BnsUsh,  a  combination  as  rare  as  it 
is  attTactiveTrbe book  at  hand  is  of  this  sort, 
and  the  interest  of  the  reader  or  student  is 
held  throtigh  every  Une  of  the  text.  It  u  <mt 
cf  Out*  ran  fraductiont  in  which  th*n  is  tut  a 
wasUdwordandwhostteitntifictalMishithw 
that  i*  tMs  eUarty  and  eoncialy  just  what  tvry 
ttmdttit  and  tnttnnr  shonld  htiow." 
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number  of  vanes  for  ench  shape  was  va- 
ried, being  6,  12  and  24  in  number.  The 
form  of  water  way  between  the  vanes  was 
alao  varied  by  increasing  the  thickness  of 
the  outer  ends  of  the  vanes.  The  compari- 
son of  the  results  of  the  experiments  thus 
show  the  effect  on  discharge  and  efllciency 
of  the  pump  of  practically  all  possible  modi- 
flcatlons  of  the  simple  radial  vane.  The 
pamphlet  contains  a  descriptive  Index  of 
all  the  more  Important  articles  and  books 
that  have  been  published  '  on  centrifugal 
pumps. 

SHAFT  SINKING  UNDER  DIFFICULT 
CONDITIONS.  By  J.  Rlemer;  translated 
from  the  German  by  C.  R.  Coming  and  Rob- 
ert Peele.  John  Wiley  &  Sons,  New  Tork. 
Book,  6x9  Ins..  1.78  pp.,  18  engravings  and 
19  plates. 

This  la  a  book  that  will  be  used  by  both 
mining  and  civil  engineers  engaged  In  shaft 
sinking.  For  the  most  part  the  text  is  de- 
scriptive of  actual  shaft  sinking  that  has 
been  done  In  Europe  under  trying  and  dif- 
ficult circumstances.  The  unwatering  of 
the  ground  Is  discussed  and  shaft  sinking 
by  hand.  Then  Is  described  the  method  of 
sinking  a  shaft  by  boring,  a  method  that  is 
similar  to  drilling  an  artesian  well,  only 
the  hole  is  made  feet  wide  In  diameter  in- 
stead of  Inches.  Shaft  sinking  by  the  frees- 
tng  process  is  described  by  six  examples, 
and  the  treatise  closes  with  a  chapter  on 
drop-shafts.  The  book  Is  well  written  and 
describes  many  details  of  the  work. 

Structural  Drawing.  By  C.  Franklin  Ed- 
minster,  Instructor  in  Department  of  Fine 
and  Applied  Arts,  Pratt  Institute,  Brooklyn, 
N.  T.  Published  by  the  author.  Cloth.  9x7 
Ins.;   146  pp.;  74  plates;   (2.50. 

This  is  a  book  for  self-instruction  and 
class  room  work  in  structural  drafting  and 
it  is,  we  think,  the  only  one  that  has  been 
published.  Structural  drawing  alone  is  con- 
sidered and  practically  structural  drawing 
for  steel  work  alone  is  taken  up  in  detail. 
The  book  begins  with  a  short  chapter  on  the 
selection  of  drawing  materials  and  Instru- 
ments and  this  Is  followed  by  chapters  on 
geometrical  problems  and  on  simple  pro- 
jection. Structural  details  are  then  taken 
up  beginning  with  sections  of  steel  shapes 
and  their  dimensioning,  and  following  with 
bolts  and  nuts,  turnbuckles  and  rods,  simple 
connections  and  so  on  step  by  step  to  the 
more  complex  connections  and  assembled 
drawings.  The  book  Is  an  excellent  one  for 
Its  purpose. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have 
on  file  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  In  sending  for 
catalogs  reviewed  or  advertised  in  this  pa- 
per, you  will  confer  a  favor  on  us  if  you 
will  write  direct  to  the  advertisers  and 
state  that  you  saw  the  catalog  mentioned 
in  Engineering-Contracting.  If  you  are  in 
the  market  for  tools,  machinery  or  supplies 
tell  us  and  we  will  notify  promptly  the 
leading  manufacturers. 

No.  OBIO.  Portland  Cement. — Peninsular 
Portland  Cement  Co.,   Jackson,   Mich. 

This  68  page  pamphlet  Is  unusually  inter- 
esting. A  description  Is  given  of  the  plant 
of  the  PenlnsulSLT  Co.,  which  Is  followed  b>' 
an  analysis  of  the  company's  cement.  Un- 
der the  headings  of  Cement  Buildings,  Con- 
crete Bridge  Construction,  Sewers,  Concrete 
Stairways,  Street  Pavements,  etc.,  there  Is 
an  Interesting  running  description  of  struc- 
tures and  methods  of  using  Portland  ce- 
ment. The  descriptive  matter  Is  illustrated 
by  a  number  of  handsome  halftone  views, 
and  the  pamphlet  altogether  makes  very  in- 
teresting reading. 

No.  0511.  Art  Metal  Works.— F.  P.  Smith 
Wire  &  Iron  Works,  Chicago,  HI. 

This    catalog    contains    128    pages,    giving 


illustrations,  prices  and  other  catalog  infor- 
mation concerning  the  very  large  line  of  or- 
namental iron  work  manufactured  by  the 
firm.  All  classes  of  ornamental  work  for 
buildings,  fencing,  plumbing  work,  etc.,  are 
described. 

No.  6512.  Crushing  and  Grinding  Machin- 
ery.—a  H.  Stroud  &  Co.,  Chicago,  111. 

This  company  manufactures  a  complete 
line  of  crushing  and  grinding  machinery  for 
all  kinds  of  work.  This  machinery  Is  Illus- 
trated and  described  In  some  detail  in  this 
128-page  pamphlet.  The  catalog  is  unus- 
ually good  in  Its  descriptive  matter.  It  not 
only  explains  the  construction  and  operation 
of  the  various  machines,  but  it  shows  by 
line  drawings  the  arrangement  of  complete 
crushing  and  grinding  plants.  Anyone  hav- 
ing occasion  to  use  crushing  and  grinding 
machinery  of  any  sort,  should  have  this 
catalog  on  file. 

No.  0513.  Portland  Cement. — Marquette 
Cement  Mfg.  Co.,  Chicago.  III. 

This  pamphlet  contains  72  pages,  the  bulk 
of  which  are  devoted  to  halftone  Illustra- 
tions of  buildings  and  other  structures  In 
which  Marquette  Portland  cement  has  been 
used.  The  text  gives  a  brief  history  of 
the  manufacture  of  Portland  cement  and  de- 
scribes more  at  length  the  process  of  manu- 
facturat  at  the  Marquette  Works.  There 
are  quite  complete  instructions  for  using 
Portland  Cement  In  general  concrete  work. 
In  sidewalk  work,  cellar  floors,  etc.,  and  in 
making  concrete  building  blocks.  Stand- 
ard speclflcatlons  for  Portland  cement  adopt- 
ed by  the  American  Society  for  Testing  Ma- 
terials, by  the  Rock  Island  R.  R.,  and  by 
the  United  States  government  are  printed  In 
full. 

No.  0514.  Centrifugal  Pumps. — ^The  Amer- 
ican Well  Works,   Aurora,  HI. 

This  64  page  pamphlet  catalog  gives  di- 
mensions, etc.,  of  both  horizontal  and  verti- 
cal centrifugal  pumps  made  by  the  Arm 
named  above.  As  an  introduction  to  the 
catalog  matter  proper,  the  pamphlet  gives 
the  company's  guarantee  for  centrifugal 
pumps  and  follows  this  with  a  number  of 
data  of  interest  to  pump  users,  and  with  a 
complete  set  of  directions  for  installing  cen- 
trifugal pumps  to  get  the  best  results.  The 
pamphlet  Is  well  worth  securing  by  anyone 
Interested  In  the  subject. 

No.  0B15.  Reinforced  Concrete. — Condron 
&  Sinks  Co.,  Chicago,  111. 

This  pamphlet  contains  31  pages  devoted 
almost  entirely  to  halftone  views  and  line 
drawings  of  reinforced  concrete  and  steel 
structures  designed  and  constructed  by  the 
above  named  company.  The  catalog  Is 
handsomely  printed,  and  a  number  of  the 
structures  shown  are  of  decided  Interest. 

No.  0516.  Concrete  Mixers — R.  Z.  Snell 
Mfg.  Co.,   South  Bend.  Ind. 

This  pamphlet  describes  and  Illustrates 
the  Snell  mechanical  mixer  for  concrete. 
Both  hand  and  power  machines  are  describ- 
ed. The  machine  Is  of  novel  construction. 
and  the  catalog  shows  clearly  the  methods 
of  charging,  mixing  and  discharging  the 
batch. 

No.  05T.  Concrete  Block  Machine*. — ^Ideal 
Concrete  Machinery  Co..  South  Bend,   Ind. 

This  pamphlet  contains  48  pages  of  testi- 
monial letters  received  by  the  company  nam- 
ed regarding  the  advantages  of  the  Ideal 
machine  for   making  concrete   blocks. 

No.  0518.  Industrial  Cars. — ^The  Ohio  Cer- 
amic  Mfg.   Co.,   Cleveland.   Ohio. 

This  company  manufactures  a  complete 
line  of  cars  for  clay  working  plants.  Stand- 
ard dump  cars  are  given  special  considera- 
tion. These  are  made  of  both  steel  and 
wood,  and  several  of  the  types  shown  should 
be  of  Interest  to  general  contractors  as  well 
as  to  brick  and  tile  manufactures. 

No.  0519.  Wheelbarrows  and  Scrapers. — 
Lansing  Wheelbarrow  Co.,  Lansing,  Hlch. 

This  Is  a  173  page  general  catalog  of  carts, 
trucks,  scrapers,  wheelbarrows,  etc..  made 
by  the  firm  named  above.  To  the  general 
contractor,  the  portions  devoted  to  wheel- 
barrows and  scrapers  will  be  of  Interest. 
These  tools  are  made  In  various  styles  and 
sizes   of  both  wood  and   steel. 

No.  0520.  Carbon  Break  Circuit  Breakers. 
General    Electric    Co.,    Schenectady,    N.    T. 

In  this  bulletin  the  company  describes  a 
number  of  Its  well-known  lines  of  circuit 
breakers.  Type  C,  Form  G,  circuit  break- 
ers are  designed  for  a  small,  reliable,  auto- 
matic, protective  device  for  direct  and  alter- 
nating current  systems  at  a  moderate  price. 
Type  C.  Form  P  are  particularly  adapted 
for  use  on  railway  and  power  systems 
which  are  frequently  subjected  to  severe 
short  circuits  and  heavy  overload.  They  are 
made  up  to  12.000  ampere  capacity.  Type  C. 
Form  K,  especially  designed  for  heavy  ser- 
vice, are  particularly  well  suited  for  railway 
work.  They  are  made  In  capacities  up  to 
10,000  amperes.     The  bulletin   also   contains 


descriptions  of  auxiliary  switches,  automatic 
tripping,  devices,  etc.,  to  he  us«d  with  tlie 
circuit  breakers,  and  gives  complete  data  aM 
to  capacities,  prices  and  dimensions  of  tbe 
devices  shown.  The  bulletin  contains  36 
pages  and  is  conveniently  arranged  for  ref- 
erence. 

No.  0621.  Thomson  Horizontal  EdMwiae 
Instruments.  General  BSectrlc  Co.,  Schenec- 
tady,  N.   T. 

This  company  manufactures  a  complete 
line  of  horizontal  edgewise  Instruments  for 
switchboard  service,  including  ammeters, 
voltmeters,  single-phase  wattmeters,  poly- 
phase wattmeters,  frequency  indicators  and 
power  factor  indicators.  Bulletin  No.  4S61. 
recently  issued  by  the  company,  illustrates 
and  describes  the  various  types,  glv'ag  di- 
mension sketches  and  a  complete  set  of  taU 
sized  scales.  The  wattmeters,  power  factor 
indicators  and  frequency  indicators  are  con- 
structed on  the  direct-reading  dynamotor 
principle;  the  ammeters  and  voltmeters  on 
the  well-known  Thomson  Inclined  coll  prin- 
ciple. All  the  Instruments  are  of  uniform 
size,  thus  giving  a  pleasing  appearance  when 
installed.  The  horizontal  edgewise  design 
lias  been  adopted  for  the  majorid^  of  high 
grade  work,  since  It  was  first  introduced 
some  years  ago.  While  primarily  designed 
for  alternating  current  service,  the  volt- 
meters, ammeters  and  wattmeters  can  be 
used  with  good   results  on  direct   current. 


C.  E. 


The  civil  engineer  who  aims  to 
succeed  when  in  responsible 
charge  of  men  should  study 
the  sjTstem  employed  by  some 
successful  manager.  "Field 
System,"  by  Frank  B.  Gil- 
breth,  has  just  been  published, 
after  years  of  private  use  on 
Mr.  Gilbreth's  contract  work. 
Read  the  advertisement  of  the 
book  on  page  24. 
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ENQINEERINQ-CONTRACTINQ  Infonnation  of  value  is  scarce  and  is  very 

AW«kiyM«hods.mdC<«fjoum.J  '"8«='y   '«   !*»«   possession   of   those   who 

for  Civil  Engineen  and  Contracton.  make  a  busuiess  of  Waterproofing.    Unbi- 

wrni  wmca  ads  coubined  assed  investigations  of  waterproofing  mate- 

ENQI  NEE  RING   WORLD  rials  and  methods  have  been  rare  and,  we 

'"'*  shall  be  bold  enough  to  say,  eminently  un- 

Contract  news  practical  in  most  cases. 

Publl!>hed  every  Wednesday  by  r^J•                          ^.^ivi-i 

_„„  „ ,    „.   '  „  „.,„.  ,„„.'„  _„  Ordmary  concrete  not  only  absorbs  water 

THE  MYRON  C.  CLARK  PUBLISHING  CO.  ■  ,„  ..  „„';,.  „,..,  .„  „^.t,,».  :»  ^uu  ,. 

(NOT  IXC.)  ""* ''  permits  water  to  penetrate  it  with  as- 

3S5  Dearborn  Street,  Chicago  tonishing  ease.     No  Ordinary  thickness  of 

TeiepjioDe  Harri»n  6750  ,^all,  no  reasonable  precautions  in  selecting 

N«w  York  OrficB:    i».2i  Park  Row  and  proportioning  materials,  no  practicable 

Tek)|>bone  9813  Coniandt  ...              ,               .           . 

„  care  in  placing  and  ramming  gives  any  cer- 

BosTON  OmcE:     170  Summer  Street  ...             ...                         j  i     i 

Telephone  s«»i-4  Main  *ainty  against  dampness  and  leakage  in  con- 

—  Crete  work.    We  make  this  assertion  with 

HALBERT  P.  GILLETTE  .      MANAf.iNo  Editor  full  knowledge  of  the  fact  that  Structures 

CH.\s^S  hill"^*'!  have  been  built  of  ordinary  concrete  by  the 

C  T.  MURRAY,         f    •    "  Associate  Editors  of<ji„ary  methods  which  developed  neither 

MTOC^c^LARK Managbr  'ea^age  nor  dampness.    The  fact  that  we 

A.  B.  GILBERT   .  . ' . ' .   Aovbrtisino  Mamagbr  insist  upon  is  that  there  is  never  any  cer- 

^:===^^^^^^===^^^^^^^  tainty  of  repeating  the  success.    We  have 

^VJ^'^^PTlpN  RATES  }Pay<a)U  in  Adio«»).—  knowledge  of  a  concrete  standpipe  built  in 

ico.  Alaska.  Hamaii,Gtiam.  Porto  Rico,  PMihiitu  a  western  State  Without  speaal  precautions 

.  wflSi^"*"^ "' Poriama. Canal Zon. and  fsland  ^^j^^  according  to  reports  has  never  leaked 

tZ.St  a  ytar^Uisttus)  to  Dominion  of  Canada.  a  drop.     We  also  have  knowledge  of  an- 

$S»0aytar(5tiaiui'iioaUo(luramntri€s.  other  Standpipe  built  under  unusually  rigid 

ADVERTISING  RATES  stnt  on  atplicatum.  specifications  and  inspection  and  by  an  ex- 
Entered  as  second-claas  mail  matter  at  the  Post  OeSce  perienced    concrete    worker    which    leaked 
at  Chicago.  111.  lilcc  a  sievc  and  has  cost  a  great  deal  of 
/-«  n  M  T  P*  MT  Q  money  and  labor  to  make  water  tight.  Only 

^  ^  •*'^   1  r»  IN  1  O a  couple  of  months  ago  we  described  in 

these  columns  the  building  of  a  small  reser- 

EDrroBiAL:  voir  where  one-third  of  the  total  expendi- 

The  Roles  of  Drainage  and  Design  in  ture  was  for  stopping  leakage. 

Waterproofing  Work 29  jt  \^  yie,  however,  to  repeat  examples. 

Concrete  Section:  Concrete  must  be  waterproofed  to  make  it 
Proposed    Traveling   Form    for    Con-  ^jghj  a„<j  tightness  or  impermeability  is  es- 
stnicting  Water  Pipe  or  Sewers 30  sential  in  many  concrete  structures  and  de- 
Method    and   Cost   of   Constructing  a  55^31,1,  in  all  but  a  few.    That  a  standpipe 

Concrete  Ribbed  Arch  Bridge 31  should  not  leak  is  self  evident.     That  a 

Earth  and  Rock  Section  :  passenger  subway,  a  basement  or  a  tunnel 

The  Cost  of  Steam  Shovel  Excavation  sji^uu  not  be  damp  and  dripping  is  equally 

and  Dredging  at  Panama 32  pjajn.    it  is  better  at  least  that  the  embed- 

The  Quick  Unloading  of  Cars  with  a  d^j  jjeel  of  our  reinforced  concrete  arches 

'^'''*   34  and  buildings  should  be  kept  cleai  of  pcr- 

Genesal  Articles  :  colatiAg  water.    We  are  pleased  to  assume 

Construction  and  Operation  of  Cable-  j^at  steel  embedded  in  concrete  is  free  from 

ways,  with  Analytical  and  Graphical  ^ugt.    Doubtless  we  are  justified  in  this  as- 

Analyses  of  Stresses 3S  sumption.     It  is  overwhelmingly  substan- 

MnaoDS  and  Costs  :  tiated  ^y  tests  and  has  the  strong  support 
Connecting    an     Intake    Tunnel    with  of  chemical  theory.    Yet  there  are  few  con- 
Lake  Bottom— Ditch  Construction  in  crete  engineers  who  would  not  feel  more  easy 

^'**''*   39  if  they  felt  sure  that  water  was  prevented 

Otalocs  Worth  Having 40  mechanically  as  well  as  by  chemical  action 

Personals    . . . : 40  ^^^^  getting  at  the  steel  reinforcement  of  a 

^— — -_:^— ;^^^^^^;^;^^^^^— — ^;— — -—  concrete  structure. 

_._,         ...v,                 jTki       1  Concrete  must  be  waterproofed  for  many 

The  Roles  of  Drainage  and  Design  in  „^^^    ^^^^^  .^  .^  ^^^^^  ^^  ^^  .^  ^^  ^3^. 

Waterproofing  Work.  ing  the  concrete  impermeable  by  admixture 

The   thought   comes  upon  one  at  times  with   or   through   the  absorption  of   some 

that  the  subject  of  waterproofing  is  being  foreign  substance  or  to  do  it  by  giving  the 

unduly  exploited.    It  takes  but  a  moment's  porous  stone  a  water-tight  integument  we 

consideration,  however,  to  show  that  this  shall  not  consider,  but  it  must  be  done  in 

thought  is  not  a  worthy  one.    Some  natural  some  way.     In  all  that  is  being  told  and 

irritation   may  be  warranted   by  the   per-  written  about  waterproofing  materials  and 

sbtence  with  which  this  fabric,  that  coating  methods  we  hear  very  little  of  the  older 

and  the  other  compound  are  flaunted  in  the  subject  of  drainage.     Is  our  absorption  in 

pages  of  the  trade  press  and  even  in  the  the  study  of  how  to  devise  waterproofing 

publicatioiis  of  the  technical  societies,  but  it  coatings  and  compounds  making  us  forget 

must  not  be  forgotten  that  the  problem  of  the   importance   of   this    older   means    of 

making  concrete  structures  waterproof  is  handling  water?     Of  course  we  shall  not 

one  whose  solution  is  of  vital  importance.  make  a  tank  hold  water  by  any  system  of 
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drainage,  but  we  may  perhaps  prevent  a. 
bridge  floor  or  an  arch  from  leaking  by 
such  resort.  This  same  possibility  is  true  of 
many  other  structures.  Even  if  a  good 
system  of  drainage  will  seldom  obviate  en- 
tirely the  need  of  waterproofing  it  will  cer- 
tainly relieve  the  waterproofing  of  much 
work  and  thus  conduce  to  its  longer  life 
and  to  its  greater  efficiency  as  a  water 
stop.  We  are  not  speaking  unadvisedly 
when  we  assert  that  there  are  many  con- 
crete bridge  floors  and  arches  which  are 
now  dripping  water  despite  their  water- 
proofing that  would  be  dry  if  proper  means 
had  been  provided  for  draining  away  the 
water  that  collects  on  them.  Might  it  not 
be  well  if  instead  of  assuming  waterproof- 
ing to  be  the  sum  total  of  our  labors  we 
considered  it  to  be  only  one  component  part 
of  a  complete  system  of  drainage? 

Turning  now  to  one  other  matter  that 
practice  sug^gests,  waterproofing  ought  not 
to  be  reduced  to  the  position  of  an  after- 
thought in  design.  Concrete  structures 
have  been  designed  and  are  still  being  de- 
signed which  either  make  waterproofing 
impossible  or  else  invalidate  the  best  water- 
proofing after  it  is  placed.  The  design  of 
a  concrete  structure  which  it  is  known 
must  be  waterproofed  should  take  as  much 
account  of  this  as  of  any  other  function 
that  it  has  to  serve.  The  forces  to  be 
withstood  by  the  waterproofing,  their  points 
of  action,  etc.,  should  be  determined  and 
provided  for  as  carefully  as  the  loads  tend- 
ing to  rupture  the  wall  or  arch.  The  design 
should  also  take  account  of  the  practica- 
bility of  doing  the  work  of  waterproofing. 
A  designer  who  detailed  a  field  connection 
for  a  steel  bridge  so  that  it  could  not  be 
made  because  of  the  impossibility  of  the 
men  getting  at  the  work  to  do  it  properly 
would  be  hard  put  to  it  to  excuse  his 
blunder,  yet  it  is  not  uncommon  to  see 
waterproofing  so  designed  that  it  cannot  be 
properly  placed  because  the  work  cannot 
be  got  at. 


The  average  cost  for  supplying  1,000,000 
gallons  of  water,  based  on  the  reports  of 
twenty-two  cities  in  1904,  was  $92,  this  sum 
including  operating  expenses  and  interest 
on  bonds. 


There  are  now  551  miles  of  railway  in 
Ceylon  open  for  traffic.  The  first  section, 
Colombo  to  Ambopussa,  was  opened  in 
1865.  The  original  cost  was  $21,340,616, 
but  additional  improvements  and  extension 
brought  the  cost  up  to  the  end  of  1906  to 
$26,574,986. 


The  daily  average  number  of  steam 
shovels  at  work  on.  the  Panama  Canal  dur- 
ing the  fiscal  year  ending  June  30,  1906, 
was  9.17,  and  for  the  fiscal  year  ending 
June  30,  1907,  the  daily  average  number 
was  29.03.  The  number  of  cubic  yards  ex- 
cavated per  hour,  while  under  steam,  by 
shovels  not  engaged  in  preparatory  work, 
Averaged  86  for  the  year  ending  June  30, 
1907. 
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Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  constructinc  concrete 
and  reinforced  concrete  structures.  It  will  cover  the  selectioa,  testlnf  and  pro- 
portionins  of  concrete  materials;  lalMratory  tests  of  concrete;  concrete  mixing, 
transportation  and  placing;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  also  contain  articles  on  new  and  interesting 
developments  in  the  design  of  reinforced  concrete. 


Proposed   Traveling   Form   for    Con- 
Btructing  Water  Pipe  or  Sewers. 

A  traveling  form  for  constructing  a  SJ4- 
ft  diameter  water  pipe  of  rdnfonxd  con- 
crete was  described  in  our  issues  of  Sept 
ti  and  18,  1906.  This  form  was  used  for 
constructing  several  pipe  lines  for  the  Salt 
River,  Arizona,  irrigation  works  and  as  de- 
scribed in  the  articles  referred  to  did  not 
for  various  reasons  prove  satisfactory  in 
respect  to  the  traveling  function.  The  form 
was  designed  by  Mr.  F.  Teichman  who,  as 
the  result  of  his  experience,  presents*  the 
following  conclusions  regarding  traveling 
form  construction: 

(l.)     For  a  pipe  large  enough   in  dia- 


while  setting  may  adhere  to  the  moving 
mold,  thus  making  a  foce  that  is  marred, 
defective  in  appearance  and  in  compactness 
and  density  of  concrete.  The  movement  of 
the  mold  is  not  under  easy  control  as  to 
alignment,  and  it  is  impossible  to  make,  at 
will,  angles  in  the  alinement  of  the  pipe 
without  interrupting  the  continuity  of  the 
work. 

(2.)  The  ribs  for  the  lagging  of  the 
outer  mold  should  not  be  suspended  from 
a  framework,  but  should  be  supported  pref- 
erably on  sills  resting  on  the  ground.  The 
support  on  sills  gives  greater  rigidity  to 
the  outer  mold  than  the  suspension  from  a 
framework. 

(3.)     The  wheeling  planks  should  not  be 


be  a  track  with  a  car,  to  carry  to  the  for- 
ward end  of  the  mold  the  plates  dismantled 
at  the  rear.  This  track  should  rest  00 
rollers,  placed  at  intervals  near  the  bottom 
of  the  inner  mold.  A  track,  thus  support- 
ed, can  be  pushed  ahead  at  will  so  as  to  be 
always  in  a  convenient  position,  for  both 
the  rear  and  front  men. 

(6.)  Instead  of  arranging  the  plates  of 
the  inner  mold  in  individual  courses, 
square  to  the  axis  of  the  pipe,  it  is  prefer- 
able to  arrange  Aem  in  a  continuous  spiral, 
in  such  a  manner  that  their  joints,  which 
are  square  to  the  spiral,  will  always  be 
staggered,  L  e.,  strike  the  plates  of  the  sd- 
joining  spiral  courses  in  their  middle.  For 
pipe  of  ordinary  diameters,  this  will  grrt 
stiffness  to  the  inner  mold,  even  without 
the  use  of  stiffening  angle  iron,  or  brace 
rods.  The  spiral  plates  for  a  cylindrical 
pipe  mold  are  as  easily  made  aa  those  for 
individual  courses,  but  are  more  easily  dis 
mantled  and  erected  than  the  latter. 

(7.)  The  ribs  of  the  outer  mold  should 
be  arranged  so  that  the  two  halves  of  one 
rib  may  be  spread  more  or  less  at  the  top 
as  well  as  at  the  bottom  (with  the  sills),  m 
order  to  permit  some  variation  in  the  thick- 
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Fig.  1. — ^Traveling  Form  for  Molding  Concrete  Pipe. 


meter  to  allow  a  man  to  do  the  dismantling 
of  the  inner  -  mold,  no  parts  of  this  mold 
should  be  pulled  along  on  the  inner  face  of 
the  pipe.  In  preference,  the  dismantled 
parts  of  the  rear  should  be  forwarded  to 
the  front,  and  should  be  erected  rigidly 
there.  The  three  reasons  against  a  sliding 
mold  are:  The  continuous  or  intermittent 
pulling  ahead  of  the  inner  mold  or  parts 
thereof  is  likely  to  disturb  the  support  of 
the  concrete  while  setting,  thus  establish- 
ing a  weakness  in  the  concrete,  or  a  de- 
fective union  between  the  reinforcement 
and  the  concrete.     Parts  of  the  concrete 


•"Reinforced  Concrete  Pipe  for  Carrytngr 
Water  Under  Pressure.  Discussion."  Proc. 
Am.  80c.  C.  E.,  October,  1907,  pp.  934-937. 


supported  by  the  same  structure  which  sup- 
ports-the  mold,  otherwise  the  jars  occa- 
sioned by  the  loaded  wheelbarrows  or  cars 
may  be  felt  in  the  mold,  and  this  may  in- 
jure the  concrete  work. 

(4.)  The  inner  and  outer  molds  should 
be  erected  on  the  same  base — sills  laid  on 
the  ground — thus  assuring  their  concen- 
tricity. Concentricity  makes  possible  the 
reduction  of  the  thickness  of  the  pipe  to 
a  minimum,  and  a  pipe  is  cheaper  and  bet- 
ter, the  thinner  its  walls,  provided  the  re- 
inforcement is  properly  embedded  and  the 
concrete  of  the  wall  is  strong  enough  as  a 
beam  to  support  the  inner  pressure  between 
the  two  adjoining  reinforcement  rings. 

(S.)     Inside  the  inner  mold  there  should 


ness  of  the  concrete.  The  rib  halves  must 
be  removable  before  any  lagging  inside  the 
ribs  is  removed. 

On  the  basis  of  these  principles,  the 
writer  has  designed  a  mold  for  ordinary 
pipes  of  small  diameter,  as  illustrated  in 
Fig.  I.  The  supports  for  the  inner  mold, 
of  course,  are  in  use  only  ahead  of  the  con- 
crete, and  as  the  concrete  approaches  them, 
they  are  withdrawn  (by  first  spreading  the 
two  halves)  and  moved  to  the  front 
While  in  use,  these  supports  are  pinned  to 
the  sills  just  as  the  ribs  of  the  outer  mold 
are.  This  secures  concentricity  of  both 
molds.  Any  slight  change  in  the  direction 
of  the  pipe  is  made  by  leaving  open  the 
spiral  joints  of  the  inner  mold  at  one  side 
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and  covering  the  gap  with  light  iron  2>PC 
or  tar  pqier.  At  such  changes  of  direction, 
qxcial  sills  and  lagging,  cut  to  special 
lengths,  are  required  for  the  outer  mold. 
The  ioner  trade  will  accommodate  itself  to 
slight  lateral  changes  hy  connecting  the  dif- 
ferent lengths  of  trade  by  bolts  in  slotted 
holes. 

The  radial  dimension  of  the  supports  of 
the  inner  mold  is  small  enough  so  that 
these  supports  are  always  inside  the  longi- 
tudinal reinforcing  rods,  and  the  length  of 
the  ardi  of  these  supports  is  such  that  the 
supports  may  be  withdrawn  without  inter- 
fering with  these  reinforcing  rods,  if  they 
are  spaced  in  the  usual  manner. 


Method   and    Cost  of  Constructing  a 

Concrete  Ribbed  Arch  Bridge  at 

Grand  Rapids,  Mich. 

The  bridge  consisted  of  seven  parabolic 
arch  ribs  of  75  ft.  clear  space  and  14  ft 
rix.  The  five  ribs  under  the  ai-ft  road- 
way were  24  ins.  thick,  50  ins.  deep  at 
skewbacks  and  35  ins.  deep  at  crown;  the 
two  ribs  under  the  sidewalks  were  12  ins. 
thick  and  of  the  same  depth  as  the  main 
ribs.  Each  rib  carried  columns  which  sup- 
ported the  deck  slab.  Columns  and  ribs 
were  bound  together  across  bridge  by 
struts  and  webs.  All  structural  parts  of 
the  bridge  were  of  concrete  reinforced  by 
comigated  bars.  The  abutments  were  hol- 
low boxes  with  reinforced  concrete  shells 
tied  in  by  buttresses  and  filled  with  earth. 
There  were  in  the  bridge  including  abut- 
ments 884  cu.  yds.  of  concrete  and  63,000 
lbs.  of  reinforcing  metal  or  about  70  lbs. 
of  reinforcing  metal  per  cu.  yd  of  concrete. 
Of  the  8S4  cu.  yds.  of  concrete  594  cu.  yds. 
were  contained  in  the  abutments  and  wing 
walls  and  290  cu.  yds.  in  the  remainder  of 
the  structure. 

Centers. — The  center  for  the  arch  con- 
sisted of  4-pile  bends  spaced  about  I3  ft 
apart  in  the  line  of  the  bridge.    The  piles 
were  12x13  in.  X34  ft  yellow  pine  and  they 
were  braced  together  in  both  directions  by 
2x10  in.  planks.    Each  bent  carried  a  3x13 
in.  plank  cup.    Maple  folding  wedges  were 
set  on  these  cups  over  each  pile  and  on 
them  rested  I3xi3  in.  transverse  timbers 
one  directly  over  each  bent    These  13x12 
in.  transverse   timbers   carried    the   back 
pieces  cut  to  the  curve  of  the  arch.    The 
back  pieces  were  3x12  in.  plank,  two  under 
each  sidewalk   rib   and    four   under   each 
main  rib  of  the  arch.    The  back  pieces  un- 
der each  rib  were  X-braced  together.    The 
lagging  was  made  continuous  under  the 
ribs  but  only  occasional  strips  were  carried 
across  the  spaces  between  ribs.    This  re- 
duced the  amount  of  lagging  required  but 
made  working  on  the  center  more  difficult 
and  resulted  in  loss  of  tools  from  dropping 
through  the  openings.     Work  on  the  cen- 
ten  and  forms  was  tiresome  owing  both  to 
the  difficulty  of  moving  around  on  the  lag- 
ging and  to  the  cramped  positions  in  which 
tlie  men  labored.    Carpenters  were  hard  to 
lte«p  for  these  reasons. 


Concrete. — ^A  1-7  bank  gravel  concrete 
was  used  for  the  abutments  and  a  1-5  bank 
gravel  concrete  for  the  other  parts  of  the 
bridge.  The  concrete  was  mixed  in  a 
cubical  mixer  operated  by  electric  motor 
and  located  at  one  end  of  the  bridge.  The 
mixed  concrete  was  taken  to  the  forms  in 
wheelbarrows.  The  mixture  was  of  mushy 
consistency.  No  mortar  piecing  was  used 
but  the  exposed  surfaces  were  given  a 
great  work.  In  freezing  weather  the  gravel 
and  water  were  heated  to  a  temperature 
of  about  100°  F. ;  when  work  was  stopped 
at  night  it  was  covered  with  tarred  felt  and 
was  usually  found  steaming  the  next  morn- 
ing. 

Cost  of  Work.— The  cost  data  given 
here  are  based  on  fig^ires  furnished  to  us 
by  Geo.  J.  Davis,  Jr.,  who  designed  the 
bridge  and  kept  the  cost  records.  Mr. 
Davis  states  that  the  unit  costs  are  high, 
because  of  the  adverse  conditions  under 
which  the  work  was  performed.  The  work 
was  done  by  day  labor  by  the  city,  the  men 
were  all  new  to  this  class  of  work,  the 
weather  was  cold  and  there  was  high  water 
to  interfere,  and  work  was  begun  before 
plans  for  the  bridge  had  been  completed  so 
that  the  superintendent  could  not  intelli- 
gently plan  the  work  ahead.  Cost  keep- 
ing was  begun  only  after  the  work  was 
well  under  way.  Many  of  the  items  of  cost 
were  incomplete  in  detail 

The  following  were  the  wages  paid  and 
the  prices  of  the  materials  used : 

Materials  and  Supplies: 
.  No.  I  hemlock  matched  per  1,000 

ft    $30.00 

No.  I  hemlock  plank  per  i^ooo  ft. .  17.00 
No.   2   Norway  pine  flooring  per 

ifioo  ft   19-00 

No.  3  yellow,  pine  flooring  per  1,000 

ft  20.00 

12X13  in.  X  16  ft.  yellow  pine  per 

1,000  ft 39.00 

13X13  in.  X  34  ft  yellow  pine  piling 

per  1,000  ft 27.00 

Maple  wedges  per  pair 50 

J4  in.  corrugated  bars  per  100  lb. . .  3.615 
^  in.  corrugated  bars  per  100  lb. . .  3.515 
Ji  in.  corrugated  bars  per  100  lb. . .    3.515 

Coal  per  ton 4-oo 

Electric  power  per  kilowatt .06 

Medusa  cement  per  bbl 1.75 

^tna  cement  per  bbl 1.05 

Bank  gravel  per  cu.  yd .85 

Sand  per  cu  yd .66 

Carpenters,  per  day  $3  to    3.50 

Common  labor,  per  day I.7S 

The  summarized  cost  of  the  whole  work, 
with  such  additional  costs  as  the  figures 
given  permit  of  computation,  was  as  fol- 
lows: 

General  service :  Total.  Cu.  Yd. 

Engineering  $451      $0,512 

Miscellaneous   $  75      $0,084 

Pumping:  Total  110  days. 

Coal  at  $4  per  ton $210 

Machiner\-,  tools  and  cartage 383 

Labor    497 


This    gives    a   cost   of  $9   per  day    for 
pumping. 

Excavation :  Total 

Cost  P.  C.  Total. 

Timber,  cartage,  etc $  375  17.6 

Tools    69  3.3 

Labor  at  $1.75 1,687  79.1 


Total    $2,131  100.0 

Filling  5,711  cu.  yds.:  Per 

Total.  Cu.Yd. 

Earth    $1,142       $0.20 

Labor,  including  riprapping.     396         0.07 


Total    $1,538       $0.27 

Removing  old  wing  walls:  Total. 

Labor  and  dynamite $346 

Tools  and  sharpening 64 


Total    

Hand  rail  150  ft : 


$410 

Per 
Total.  Lin.  Ft. 

Material    $278       $1.85 

Labor    29         0.19 

Total   $307       $2.04 

Wood  block  pavement,  296  sq.  yds. : 

Per 
Total.  Sq.  Yd. 

Wood  block,  etc $69.*;       $2.35 

Labor    57         0.19 

$752       $2.54 

Steel,  62,000  lbs. :  Total.  Per  Lb. 

Corrugated  bars,  freight  etc.  .$1498    241c 

Plain  steel,  wire,  etc 75    0.12c 

Blacksmith'g,  tools  and  placing    438    0.71c 


Total    $2,011    3.24c 

Centering:  Per  Cu.Yd. 

Per  Cu.  Yd. 
Total.  Concrete. 

Lumber  and  poles $332       $1.14 

Labor    273         0.95 

Total    $604       $2.09 

Per 
Total  Cu.  Yd. 

Forms    $3,312       $3-75 

Concrete    $5,532       $6.35 

Grand   total $18,113       $20.50 

In  more  detail  the  cost  of  the  various 
items  of  concrete  work  was  as  follows  for 
the  whole  structure,  including  abutments, 
wing  walls  and  arch,  containing  884  cu. 
yds. :  Per 

Form  construction :  Total.  Cu.  Yd. 

Lumber  and  cartage $i,547       $i-75 

Nails  and  bolts 129         0.15 

Tools    110         0.12 

Labor,  erecting  and  remoVg  1,526         1.72 


Total    $3,312  $3.74 

Concrete  construction: 

Materials : 

Medusa  cement  at  $1.05 $1,218  $1-37 

i^tna  cement  at  $1.75 499  0.56 

Sand  at  66  cts.  per  cu.  yd. . .       37  0.04 

Gravel  at  85  cts.  per  cu.  yd.     915  1.04 


Total 


$990 


Total    materials $2,669       $30i 
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Mixing : 

Machinery  and  supplies $  549  '  $0.62 

Power  at  6  cts.  per  k.  w 52  0.06 

Tools    22  0.02 

Labor 737  0.83 


Total  mixing $1,360  $1.53 

Placing    concrete $  609  $0.69 

Tamping   concrete $  481  $0.54 

Heating  concrete : 

Apparatus  and   cartage $  47  $0.05 

Fuel 9(5  0.11 

Labor    270  0.31 


Total    heating $  413       $047 

Grand    toUl $8,844       $9.98 

Considering  the  abutment  and  wing  wall 
work,  comprising  594  cu.  yds.,  separately, 
the  cost  was  as  follows : 
Forms:  Per  Cu.  Yd. 

Materials   $1.20 

Labor    1.09 


.$2.29 


Total  

Concrete : 

Materials   $2.92 

Labor    2.38 

Total  $5.30 

Heating  water  and  gravel $0.70 

Grand    total $8.29 

Considering   the  arch   span,  comprising 
290  cu.  yds.,  separately,  the  cost  was  as 
follows : 
Forms :  Per  Cu.  Yd. 

Materials    $3.70 

Labor    3.03 

Total 6.73 

Concrete : 

Materials   $3.22 

Labor    3.57 

Total    $6.79 

Grand  total $13.52 


Advance  statistics  of  the  Interstate  Com- 
merce Commission  for  the  year  ending 
June  30,  1906,  show  the  steam  railroads  of 
the  United  States  had  a  total  of  222,340 
miles  of  first  track,  with  a  total  trackage 
of  317,083  miles. 


During  igo6  there  were  557  men  killed  and 
1,212  injured  in  the  anthracite  mines  and 
477  killed  and  1,160  injured  in  the  bi- 
tuminous mines  in  the  state  of  Pennsyl- 
vania. The  causes  of  the  fatalities  in  the 
anthracite  mines  were  as  follow: 

Explosions  of  gas  and  dust 43 

Falls   of   roof 214 

Explosions  of  powder 28 

Other  causes   inside  mines 171 

Outside  mines loi 

In  the  bituminous  reg^ions  the  fatalities 
were  caused  by  accidents  as  follows : 

Explosions  of  gas  and  dust 10 

Falls   of   roof 305 

Explosions  of  powder i 

Other   causes   inside   mines 139 

Oittside    mines 22 


Earth  and  Rock  Section 


Note :  ThU  Section  is  devoted  to  metliods  and  costs  of  excavating  eartli  and 
rock  and  building  embanltments.  It  will  cover  the  grading  of  roads  and  rail- 
roads, dlldng  and  canal  worl<,  dredging,  building  reservoirs  and  earth  dams, 
sewer  and  water  pipe  trenching,  quarrying,  etc. 


The  Cost  of  Steam  Shovel  Excavatioii 
and  Dredging  at  Panama. 

In  the  report  of  the  Isthmian  Canal 
Commission  for  the  fiscal  year  ending 
June  30,  1907,  Major  D.  D.  Gaillard,  mem- 
ber of  the  commission,  who  is  in  charge 
of  the  Department  of  Excavation  and 
Dredges,  gives  some  details  of  the  work 
done  during  the  year.  Some  items  of  cost 
have  been  omitted  and  others  are  so  listed 
that  the  exact  cost  of  all  the  work  cannot  be 
obtained.  The  following  has  been  com- 
piled fronr  the  Major's  report  and  from 
that  of   the   commission. 

The  reader  must  remember  that  prior 
to  June,  1906,  the  commission  considered 
that  much  of  the  work  done  with  shovels 
and  other  excavation  work  were  of  a 
somewhat  preparatory  nature,  conisequently 
the  output  of  the  shovels  was  necessarily 
less  than  when  working  on  a  regular 
basis,  and  the  cost  of  excavation  would 
naturally  be  high.  This  stage,  having  been 
passed,  the  year's  work  just  closed  gives 
a  clue  to  what  may  be  expected  in  the 
way  of  economical  and  rapid  excavation  in 
constructing  the  canal.  During  the  first 
six  months  of  the  past  fiscal  year  an  aver- 
age of  20  steam  shovels  were  at  work, 
while  for  the  last  half  year  the  average 
was  a  little  over  38. 

The    actual    amount    of    material    exca- 
vated monthly  in  tbe  Culebra  division  dur- 
ing the  fiscal  year  ending  June  30,  1907, 
measured  in  place  was: 
Month  Earth        Rock  Total 

1906  Cu.  yds.    Cu.  yds.    Cu.  yds. 

July   48,272  111,517  159,789 

August    53,839  190.984  244^23 

September    . .  106,224  185,228  291452 

October    109,903  217,106  327,009 

November    . .  72,618  149,024  221,642 

December    . . .  138,201  169488  307,689 
1907 

January    267458  299,292  566,750 

February    —  316461  322,651  639,112 

March    434,970  380,300  815,270 

April    382^44  497,183  879.527 

May    298,756  391,609  690,365 

June    213,355  411,231  624,586 


Total  ...2422401  3,325,613  5,768,014 
It  will  be  seen  that  about  60  per  cent 
of  the  excavated  material  was  classed  as 
rock.  The  haul  on  the  material  was  from 
I  to  15  miles,  the  average  for  the  year  be- 
ing 10  miles.  After  taking  the  loaded 
cars  from  the  Culebra  Cut,  they  are  hauled 
to  two  yards,  one  at  White  House  and 
the  other  at  Pedro  Migruel.  At  these  yards 
the  cars  are  made  up  into  trains  and  then 


hauled  to  the  dumps,  the  earth  and  rock 
being  dumped  on  the  same  ground. 

The  classification  of  the  materials  as 
made,  is  as  follows: 

Earth  includes  soil,  alluvium — such  as 
clay,  sand  and  gravel — and  clays  of  .de- 
composition, in  which  all  traces  of  tb( 
orig^inal  structure  of  the  rock  from  whidi 
they  are   derived  have  been  lost 

Soft  rock  is  easily  understood  to  mean 
material  that  is  more  or  less  consolidated 
but  still  soft  enough  to  be  handled  with 
picks  or  steam  shovels. 

Hard  rock  implies  that  the  material  is 
too  tough   and   hard   for   picks   or   steam 
shovels    to    make    any    impression    on   it, ' 
and  that  blasting  is  in  all  cases  necessary. 

The  hard  rocks  encountered  in  the 
canal  excavation  are  breccias,  tuffs,  mas- 
sive igneous  rock,  sandstones,  conglomer- 
ates and  limestones.  Overlying  most  of 
the  solid  rocks  of  the  region  to  depths 
of  from  5  to  50  ft.,  is  a  red  and  yellow 
gritty  clay.  This  clay  is  the  residue  of 
decomposed  rock  and  contains  residual 
fragments  or  rounded  masses  of  the  un- 
altered rock  from  which  it  was  derived. 
In  the  Culebra  Cut  a  large  per  cent  of  this 
material  has  been  excavated,  and  the  hard 
rock  is  now  being  moved.  This  rock  will 
no  doubt  become  harder  and  firmer  as  the 
depth  of  excavation  increases. 

The  shovels  used  at  Panama  are  of  threr 
sizes,  namely  45  ton,  70  ton,  and  95  ton, 
with  dipper  capacity  of  iji,  2}^  and  5  m 
yds.,  respectively.  During  the  year  the 
daily  average  number  of  shovels  at  work 
was  29.03.  At  the  beginning  of  the  fiscal 
year  39  steam  shovels  had  been  received 
but  19  of  them  were  not  worked  during 
the  first  6  months  of  the  year.  Up  to 
the  end  of  the  fiscal  year,  63  steam  shovels 
had  been  delivered,  erected,  and  accepted. 
Thus  of  an  average  of  50  steam  shovels 
available  during  the  year,  only  an  average 
of  29  worked.  The  average  worked, 
should  certainly  not  have  been  less  thaii 
35,  which  would  have  allowed  4  out  of 
the  39  shovels  on  hand  at  the  beginning 
of  the  year,  to  be  laid  up  for  repairs,  or 
for  lack  of  men. 

About  66  miles  of  track  were  in  opera- 
tion at  the  beginning  of  the  year,  while 
at  the  close  about  106  miles  of  track  were 
being  used.  The  first  tracks  put  down  in 
the  Culebra  division  were  of  old  Panama 
Railroad  and  Belgian  rails,  but  the  new 
track  laid  has  been  done  for  the  most  part 
with  70  lbs.  American  steel  rails.  Along 
the  bottom  of  the  canal  from  Culebra 
summit  to  the  White  House  material  yard 
there  are  four  running  tracks,  and  from 
Culebra  summit  to  the  Pedro  Miguel  ma- 
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terial  yard  there  are  three  running  tracks. 
The  report  states  that  these  tracks  are 
now  in  a  fairly  satisfactory  condition,  al- 
though work  has  been  considerably  re- 
.tarded  by  the  slow  arrival  of  track  ma- 
terial, particularly  material  needed  for 
switches.  With  shops  and  rails  on  the 
isthmus,  it  would  seem  possible  and  feas- 
ible to  manufacture  some  switches.  Con- 
tractors frequently  do  this  sort  of  thing, 
and  keep  -outfits  at  work  that  would 
otherwise  be  idle. 

The  steam  shovels  have  loaded  the  ex- 
cavated material  onto  flat  cars,  of  which 
1,245  have  been  used.  There  were  also 
used  a67  12-yd.  Western  dump  cars  and 
96  20-yd.  cars  of  the  same  make,  beside 
198  6-yd.  old  French  dump  cars.  For  un- 
loading the  flat  cars  aS  Lidgerwood  plows 
were  used  and  18  Lidgerwood  unloaders. 
For  spreading  the  dirt  on  the  dump  12 
spreading  machines  were  employed.  Some 
temporary  trestles  are  used  on  the  dumps, 
but  the  most  of  the  cars  are  dumped  on 
the  top  of  embankments  and  the  material 
spread,  after  which  the  tracks  are  shifted. 
This  track  shifting  is  done  by  hand  and 
also  by  machine,  there  being  in  use  three 
track  throwing  machines.  Some  of  the 
dumps  are  extremely  wet  and  boggy,  es- 
pecially during  the  wet  season.  Heavy 
rains  retard  the  dumping  at  East  La  Boca, 
as  the  tracks  get  in  bad  shape.  At  such 
places  it  might  be  well  to  use  more  tem- 
porary trestles  to  dump  from.  With  large 
spreading  machines  an  embankment  about 
40  ft.  wide  can  be  made  from  a  trestle, 
and  if  the  trestle  is  ao  ft.  or  more  in 
height  the  cost  per  cubic  yard  for  the  tim- 
ber work  would  hardly  be  excessive. 

During  the  year  at  Culebra  99  ins.  of 
rain  fell,  the  greatest  rain  fall  being  in 
July,  1906,  when  more  than  20  ins.  fell. 
During  the  month  of  January,  1907,  there 
was  no  rain.  The  monthly  average  for  the 
year  was  8.25  ins.  The  average  of  4 
months  of  the  dry  season  was  .15  in.  The 
average  of  8  months,  excluding  the  four 
wet   months   was   3.98  inches. 

The  average  number  of  days  worked  per 
month  during  the  year  was  35.2.  The 
average  output  for  shovel  was  as  follows: 
Per  hour  "of  actual  work,  158  cu.  yds.; 
per  hour  of  shovel  under  steam,  83  cu. 
yds. ;  per  day,  610  cu.  yds. ;  and  per  month, 
15,467  cu.  yds.  The  majority  of  these 
shovels  are  70  ton  and  95  ton  weight 

The  largest  output  of  all  the  shovels 
was  that  made  by  steam  shovel  No.  218,  a 
95  ton  shovel,  which  in  260  excavator  days 
took  out  211,055  cu.  yds.  of  rock  and 
(2,967  cu.  yds.  of  earth,  a  total  of  254,022 
ctL  yds.  for  the  year.  This'  gives  an  aver- 
age daily  output,  based  on  260  days  worked 
of  977  cu.  yds.,  but  on  the  303  days 
possible  to  have  worked  it  gives  a  daily 
output  of  838  cu.  yds.,  of  which  nearly  85 
per  cent  was  rock. 

The  total  amount  of  material  actually 
moved  during  the  year  was  3,291,856  cu. 
yds. 

Up  to   January,    1907,  the  power  drills 


were  all  run  by  steam,  but  during  that 
month  the  compressed  air  plant  was  put 
in  operation,  and  since  then  the  drills  have 
been  run  by  air.  During  the  fiscal  year 
39  well,  or  mechanical  chum,  drills,  and 
139  air  drills  were  used,  beside  some  hand 
drilling  being  done  The  number  of  linear 
feet  of  holes  drilled  during  the  fiscal  year, 
were  as   follows: 

Lin.  ft.    Miles 

Steam  and  air  drilling 442,839  or  83.9 

Well,    or   mechanical    churn 

drilling    167,052  or  31.6 

Hand  drilling   100,101  or  19.0 

Total    709.992  or  134.S 

The  amount  of  each  kind  of  drilling 
done  per  cubic  yard  of  rock  blasted  was: 

Steam  and  air  drilling 0.13  ft. 

Chum  drilling  0.05  ft. 

Hand   drilling    0.03  ft 

Total    0.21  ft 

The  quantities  of  explosives  used  during 
the   year   was   1,203.5  tons,   being: 

Pounds. 

Dynamite    1,998.655 

Black  powder  408,385 

This  gives  an  average  for  each  cubic 
yard  blasted  of  .73  lbs.  of  explosives,  84 
per  cent  being  dynamite  and  16  per  cent 
black  powder.  One  of  the  largest  blasts 
put  off  during  the  year  was  on  the  west 
side  of  the  canal  at  Bas  Obispo.  In  4 
holes,  drilled  78  ft.  deep,  9,600  lbs.  of 
black  powder  displaced  29,640  cu.  yds.  of 
rock. 

The  average  number  of  laborers  at  work 
blasting  during  the  year  was  768.  The  air 
drills  are  operated  by  negroes  and 
Spaniards  under  the  direction  of  Ameri- 
can foremen,  one  foreman  being  in  charge 
of  6  to  8  drills.  Drill  runners  are  paid 
from  $75  to  $150  in  gold  per  month,  the 
majority  of  them  receiving  $125  and  $150 
per  month.  Helpers  are  paid  $75  per 
month.  Powder  men  are  paid  from  $100 
to  $150  per  month.  The  total  cost  per 
cu.   yd.   for  blasting  rock   was   25.57   cts. 

The  laborers  on  the  Culebra  division  are 
Spaniards,  Italians,  West  Indian  negroes 
and  a  few  negroes  from  the  United  States. 
The  length  of  the  day  worked  is  8  hrs. 
Spaniards  and  Italians  are  paid  20  cts.  per 
hr.,  and  the  best  Indian  negroes  are  paid 
10  cts.  an  hour. 

The  following  wages  are  paid  per  month 
to  men  listed: 

Steam    shovel   engineers $210 

Cranemen    185 

Firemen    83 

Locomotive  engineers   210 

Conductors    190 

Yard  masters   210 

Unloader   engineer    125 

Track  throwing  engineer 125 

Pile  driving  engineer  125 

Pumpmen    50  to  135 

Foremen    100  to  175 

In  making  out  the  average  cost  of  the 
excavation  per  cubic  yard  by  steam  shovels, 
a  charge  entitled  "Arbitrary,  to  cover  cost 


of  plant,"  has  been  added  to  the  cost  of 
excavation.  This  fixed  charge  has  been 
added  to  the  cost  of  every  cubic  yard  of 
material  excavated,  so  that  by  the  time 
the  canal  is  completed,  a  total  sum  will 
have  been  charged  equivalent  to  the  origi- 
nal cost  of  the  plant.  This  charge  must 
not  be  confused  with  repairs  and  deprecia- 
tion of  the  plant,  for  the  repairs  are  in- 
cluded in  the  cost  of  operation,  and  if 
the  plant  is  properly  maintained  a  great 
part  of  it  will  have  some  value  at  the 
end  of  the  job,  consequently  this  charge 
is  not  depreciation. 

The   different  items  which  go  to  make 

up   this   arbitrary   charge   per   cubic   yard 

of  material  excavated  are  as  follows: 

Steam   shovels.$o.0075  Includes  cost  of  new 

shovels  set  up  ready 

for  service. 

Cars    0.O1450  Cost  of  new  cars. 

Engines    0.0250  Cost    of    new     en- 
gines and  rebuilding 
French  engines. 
New  appliances.o.oioo  Cost    of    new    ap- 
pliances,     as       un- 
loaders,      unloading 
plows,  spreaders. 
Track    mate- 
rial     0.0175  Cost  of    new    track 

material. 

Structures   0.0025  Cost  of     structures, 

as  coal  pockets, 
roundhouses,  maga- 
zines, yard  offices, 
etc 
Miscellaneous  .0.0025  Cost  of  drills, 
channelers,  pile 

drivers,  etc. 
Contingencies    0.0100  Miscellaneous        ex- 
penditures    covering 
investment  of  plant. 


Total    $o.iaoo 

Under  the  cost  of  plant  the  total  amount 
charged  to  June  30,  1907,  was  as  fol- 
lows   : 

Steam  shovels   $  576,858.16 

Cars 2,145,792.00 

Engines   2,088,63317 

New    appliances    176,083.79 

Track  material    679,184.28 

Stractures  14,207.59 

Miscellaneous  equipment   83,109.59 

Contingencies  8,50041 


$5,772,368.99 
Nearly  all  the  large  items  of  plant 
needed  for  the  Culebra  division  have  been 
already  purchased  and  are  in  operation, 
with  the  exception  of  about  300  Lidger- 
wood flat  cars  and  about  500  dump  cars. 
Thus,  if  we  assume  that  the  output  of 
five  and  three  quarter  million  of  yards 
of  excavation  will  not  be  exceeded,  the 
12  cts.  charge  for  plant  will  pay  for  the 
entire  cost  of  the  plant  necessary  in  from 
8  to  9  years. 

During  the  year  79,500  tons  of  coal,  cost- 
ing $515453,  were  used  on  the  Culebra 
division.  This  is  at  a  cost  of  $648  per  ton. 
Could  this  coal  have  been  purchased   for 
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Unclassified  and  General  Articles 


Note.:  This  section  is  devoted  to  methods  and  cost  articies  on  construction 
woric  not  properly  coming  under  any  of  the  preceding  classifications. 


Construction  and  Operation  of  Cable- 
ways  with  Analytical  and  Graphi- 
cal Analyses  of  Stresses.* 
BY  F.  T.  xuBnxa-t 
DednitioM. — A  cableway  is  a  hoisting  and 
conveying   system,   consisting  of   a  single 
span  of  cable  upon  which  is  mounted  a 
carriage  with  the  necessary  sheaves,  ropes 
and  power  to  hoist  a  load  from  any  point 
and  convey  it  to  any  other  point  beneath 
the  cable.    The  motive  power  may  be  in- 
stalled upon  the  carriage  itself  or  trans- 
mitted from  an  engine  at  either  end  of  the 
•pan. 

A  horizontal  cableway  is  one  in  which 
the  ends  of  the  span  may  be  on  the  same 
or  different  levels.  It  is,  therefor^  of  gen- 
eral application. 

An  incline  cableway  is  one  in  which,  by 
reasmi  of  a  sufficient  inclination  of  the 
cable,  the  power  required  to  boist  die  load 
is  less  than  that  required  for  conveying. 
This  enaUes  the  use  of  a  single  rope  for 
both  hoisting  and  conveying. 

B0BI2ONTAL  CABLZWAYS. 

In  this  system  it  is  obvious  tlut,  in  ad- 
dition to  the  cable  and  the  carriage  which 
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Fig.  \. — Balanced  Cable  Crane  Horlsontal 
Cableway. 

travels  upon  it,  there  must  be  provided  in- 
dependent means  for  hoisting  and  convey- 
ing the  load. 

In  the  case  where  the  motor  is  installed 
upon  the  carriage  the  latter  is  propelled  by 
gearing  to  the  sheaves  traveling  upon  the 
main  cable,  causing  them  to  act  as  drivers. 
The  path  which  the  carriage  travels  when 
both  ends  of  the  main  cable  are  fixed  is 
approximately  an  ellipse.  It  is  ^tparent 
that  under  such  conditions  the  inclination 
near  the  ends  of  the  span  is  such  that  it 
would  be  impossible  to  drive  the  carriage 
bejrond  a  certain  point,  owing  to  slipping 
of  the  driving  sheaves.  The  difficulty  is 
overcome  by  putting  the  main  cable  under 

*Condensed  from  an  article  in  "The  Unl- 
▼enity  of  Colorado  Journal  of  Bnglnevlng" 
No.  i,  UM-T,  published  by  the  Aasociated 
Engioeerina  Societies  of  tne>  University  of 
ColOTado,  Boulder,   Colo. 

tAast.  Supt.  of  Mines,  The  New  Jersey 
Zinc  Co.,  Franklin  Furnace,  N.  J. 


a  constant  tension,  causing  the  carriage  to 
travel  approximately  along  a  uniform 
grade.  This  may  be  accomplished  by  hav- 
ing one  end  of  the  main  cable  fixed,  while 
to  the  other  end,  after  the  cable  passes 
over  a  sheave,  a  weight  is  attached.  The 
disadvantage  of  this  simple  device  would 
be  the  continual  bending  of  the  main  cable 
passing  over  the  sheave,  while  tmder  stress. 
To  bring  this  bending  strain  within  safe 
limits  would  require  a  sheave  so  large  that 
its  use  would  be  impracticable.    The  diffi- 
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Fig.     2. — Arrangement     of     Lidgerwood 
Cableway. 

culty  is  overcome  by  the  use  of  bents,  free 
to  move  at  the  top  in  the  direction  of  the 
cable.  Figure  I  illustrates  the  system.  It 
has  the  trade  name  of  "the  Balanced  Cable 
Crane."  The  electric  motor  is  the  most 
practicable  for  this  system,  though  it  ne- 
cessitates the  paralleling  of  the  main  cable 
with  a  trolley  wire.  The  fact  that  the  cable 
must  sustain  the  additional  weight  of  the 
motor  and  motorman  is  a  disadvantage^  but 
in  many  cases  it  is  probably  offset  by  the 
decided  advantage  of  having  the  operator 
close  to  the  loading  and  unloading,  thus 
minimizing  danger  and  delay. 

In  cases  where  the  engine  or  motor  is  lo- 
cated at  the  end  of  the  span,  at  least  two 
ropes  in  addition  to  the  main  cable  are 
necessary— the  one  for  hoisting  and  the 
other  for  conveying.  When  the  orange 
peel,  clam  shell  or  other  self  filling  bucket 
is  employed,  a  third  rope  and  an  extra 
drum  on  the  engine  must  be  provided. 

Arrangement  of  Hoisting  and  Conveying 
Ropes. — Figs,  a,  3  and  4  show  three  differ- 
ent arrangements  of  hoisting  and  convey- 
ing ropes  which  have  been  adopted  by  the 
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Fig.  3. — Arrangement  of  Lambert  Cable- 
way. 

Lidgerwood  Manufacturing  Co.,  the  Lam- 
bert Hoisting  Engine  Co.  and  the  Trenton 
Iron  Co.  respectively. 

In  the  arrangement  shown  in  Fig.  2  the 
load  is  first  hoisted  to  the  desired  height. 
During  conveying,  both  the  hoisting  and 
conveying  drums  must  be  in  operation,  and 
of  the  same  diameter,  so  that  the  load  may 


remain  at  a  constant  distance  from  the 
cable. 

In  the  arrangement  shown  in  Fig.  3  the 
engine  drums  ustully  have  different  diame- 
ters, the  larger  being  the  conveying  drum. 
This  arrangement  permits  simultaneous 
hoisting  and  conveying,  and  a  conveying 
speed  greater  than  hoisting  speed.  A  some- 
what larger  engine  is  necessary  owing  to 
the  two-part  hoist,  instead  of  three-part,  as 
in  the  other  arrangement 

The  arrangement  in  Fig.  4  was  devised 
to  obviate  the  necessity  of  using  carriers  to 
prevent  sagging  of  hoisting  rope.  The 
hoisting  rope  is  attached  to  an  endless  rope 
at  the  point  A' by  means  of  a  specially  con- 
structed swivel  connection.  The  endless 
rope  is  passed  a  number  of  times  around 
an  elliptic-faced  drum  to  give  stifficient 
friction  for  hoisting  the  load.  In  opera- 
tion both  hoisting  and  conveying  drums  are 
in  motion  during  conveying,  as  in  Fig.  4, 
and  both  must  be  of  the  same  diameter. 

Fall-rope  Carriers. — ^The  econmical  (V- 
eration  of  a  ci^leway  depends  in  no  small 
measure  upon  the  carriers  employed.  Their 
function  is  to  prevent  excessive  tension 
(due  to  sag)  in  the  hoisting  rope,  so  that 
when  the  load  is  detached  from  the  fall- 
block  the  latter,  while  free,  will  not  ascend 
to  the  carriage.  Even  with  the  use  of  car- 
riers it  is  necessary  to  use  a  weighted  fall- 
block,  so  that  it  may  be  raised  or  lowered 
by  the  engineer  when  no  load  is  attached. 

The  following  are  styles  of  carriers 
which  are  in  use: 

(i)  Chain-connected  Carriers. — ^These 
consist  of  a  supporting  sheave  which  trav- 


Flg.  4. — Arrangement  of  Trenton  Iron  Co. 
Cableway. 

els  upon  the  main  cable,  below  which  in  the 
same  frame  are  sheaves  for  the  support  of 
other  necessary  ropes.  The  side  plates 
which  form  the  frame  for  the  sheaves  must 
project  beyond  them,  so  that  when  adjacent 
carriers  strike  each  other  the  sheaves  will 
not  come  into  contact  The  connected  car- 
riers are  attached  at  one  end  to  the  tower 
and  at  the  other  to  the  carriage.  AVhen 
the  carriage  is  close  to  the  head  tower  (en- 
gine end),  the  carriers  are  all  in  contact 
with  the  chains  hanging  in  loops  below.  As 
the  carriage  moves  toward  the  tail  tower 
the  carriers  are  spaced  along  the  cable  with 
the  chains  hang^g  in  festoons  below. 

(2)  Button-rope  Carriers. — ^With  this  car- 
rier an  additional  rope  across  the  span  is 
required.  It  is  fixed  at  one  end  and  kq)t 
at  a  constant  tension  by  a  weight  at  the 
other.  At  intervals  along  the  rope  are  af- 
fixed "buttons"  with  a  gradation  of  diame- 
ters, the  smallest  being  the  first  from  the 
head  tower.  The  carriers  are  provided 
with  eyes  having  a  corresponding  grada- 
.  tion  of  diameters,  slightly  smaller  than  the 
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buttons,  through  which  the  button  rope  is 
threaded.  The  carriage  is  provided  with  a 
projecting  arm  or  "horn,"  which  picks  up 
the  carriers  as  each  is  met  during  the  trav- 
el of  carriage  toward  the  head  tower.  All 
the  carriers  are  riding  upon  the  arm  when 
the  head  tower  is  reached.  On  moving 
away  from  the  head  tower,  the  first  button 
passes  through  the  eyes  of  all  the  carriers 
but  the  last.  This  one  is  snatched  from 
the  arm  and  deposited  upon  the  cable.  The 
second  button  selects  the  next  carrier,  and 
so  on. 

(3)  The  Lambert-Delaney  Carrier. — 
This  is  rather  an  ingenious  device,  depend- 
ing upon  the  fact  that  points  along  the  ver- 
tical   diameter    of    a    horizontally  rolling 


Fig.    5. — Lambert-Delaney    Carrier. 

wheel  travel  at  different  velocities.  The 
rolling  wheel  in  the  case  of  the  carrier  is 
inverted,  and  rolls  upon  the  under  side  of 
the  main  cable.  The  conveying  rope  is  the 
rolling  force,  and  is  applied  at  different  dis- 
tances from  the  center  of  the  rolling  sheave 
to  obtain  the  required  variation  in  velocity 
of  travel  Fig.  5  illustrates  the  construc- 
tion. It  will  be  noticed  that  in  the  quarter 
speed  carrier  a  yoke  with  set  screw  is  used 
to  increase  the  friction  between  the  rolling 
sheave  and  cable. 

The  advantages  and  disadvantages  of  the 
above  types  of  carriers  are  as  follows : 

Chain-connected  Carriers. — Advantages : 
(a)  Simplicity,  (b)  Not  easily  deranged, 
(c)  Positive  spacing.  Disadvantages:  (a) 
Extremely  heavy,  (b)  Considerable  wear, 
(c)  Power  required  to  stretch  chains  as 
carriage  nears  tail  tower. 

Button-rope  Carriers. — Advantages:  (a) 
Extremely  light,  (b)  minimum  wear  to 
both  carrier  and  cable,     (c)  Positive  spac- 


Flg-  6 — Step  Socket  for  Main  Cable. 

ing.  Disadvantages:  (a)  Maintenance  of 
button  rope. 

Lambert-Delaney  Carriers. — Advantages : 
(a)  Neither  rope  nor  chains  required  for 
spacing,  (b)  Weight  of  carriers  uniformly 
distributed  at  all  times  between  carriage 
and  towers,  (c)  Moderate  weight.  Dis- 
advantages: (a)  Double  bending  of  con- 
veying rope  while  passing  through  carriers, 
causing  short  life  of  rope,  (b)  Variable 
spacing  due  to  slip  between  rolling  sheaves 
and  cable,  (c)  Large  number  of  sheaves 
to  matntaia 

The  arrangement  shown  in  Fig.  4  is  "the 
Laurent-Qierry"  system,  which  employs  no 


carriers,  as  above  mentioned.  The  advan- 
tages are:  (a)  A  minimum  of  working 
parts  not  easily  accessible,  (b)  A  minimum 
of  dead  weight  to  be  sustained  by  cable. 
The  disadvantages  are:  (a)  The  endless 
hoisting  rope  is  subject  to  considerable 
wear  owing  to  constant  slipping  on  elliptic- 
faced  drum,  (b)  When  hoisting  from  a 
considerable  depth  below  the  main  cable 
and  conveying  toward  the  tail  tower  there 
is  a  limit  to  the  distance  of  approach  to  the 
tail  tower,  owing  to  the  fact  that  connecion 
at  A,  Fig.  4,  cannot  pass  over  the  tail 
tower  sheave.  On  this  account  a  greater 
span  is  necessary  under  such  conditions 
than  in  the  other  arrangements. 

Relation  Between  Siee  of  Engine  and  In- 
clination of  Cable. — As  previously  stated, 
the  path  which  the  carriage  travels  when 
both  ends  of  the  cable  are  fixed  is  approxi- 
mately an  ellipse  (catenary  between  car- 
riage and  towers  neglected).  When  it  is 
necessary,  therefore,  to  convey  the  load 
close  to  either  end  of  the  span,  the  inclina- 
tion must  be  taken  into  consideration. 

In  the  Lidgerwood  and  Laurent-Cherry 


the  cable  is  such  that  greater  power  is  re- 
quired for  conveying  than  for  hoisting,  the 
carriage  will  remain  stationary  on  the  ca- 
ble while  the  load  is  being  hoisted,  e\'en 
though  no  conveying  or  endless  rope  is 
used.  Should  the  load  be  hoisted  until  the 
fall-block  comes  into  contact  with  the  car- 
riage, the  further  pull  on  the  hoisting  rope 
will  cause  the  carriage  with  the  load  to 
move  along  the  cable.  A  single  drum  en- 
gine is,  therefore,  all  that  is  necessary. 

The  simplest  form  of  Incline  cableway  is 
used  where  the  loading  is  Always  done  at 
the  same  point,  also  the  unloading.  In  this 
case  a  stopping  block  is  clamped  to  the 
main  cable  to -prevent  the  carriage  running 
below  the  point  of  loading,  and  a  self-en- 
gaging latch  is  clamped  to  the  cable  at  the 
unloading  point  to  hold  the  carriage,  in  po- 
sition while  the  load  is  being  lowered  for 
unloading. 

Where  it  is  necessary  to  provide  means 
for  loading  and  unloading  at  any  point,  an 
endless  rope  is  used  as  in  the  horizontal 
cableway,  but  no  power  is  necessary  for  its 
operation,  its  function  being  merely  to  hold 
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Fig.  7. — Concrete  Anchorage  for  Main  Cable. 


systems,  where  the  diameters  of  hoisting 
and  conveying  drums  must  be  the  same,  the 
size  of  the  engine  is  determined  by  the  load 
to  be  hoisted,  provided  the  inclination  of 
the  cable  does  not  exceed  22°  (i9}4''  with 
friction  neglected).  Beyond  this  inclina- 
tion the  power  required  for  conveying  is 
greater  than  that  for  hoisting,  and  is  pro- 
portional to  the  sine  of  the  angle  of  inclina- 
tion. 

In  the  Lambert  system,  where  a  two-part 
line  is  used  for  hoisting,  and  where  there 
may  be  any  desirable  ratio  between  the  di- 
ameters of  conveying  and  hoisting  drums, 
the  inclination  of  the  cable  at  which  equal 
power  is  required  for  hoisting  and  convey- 
ing is  about  32°  (30"  neglecting  friction). 
With  inclination  less  than  32°  the  convey- 
ing drum  may  be  larger  than  the  hoisting 
drum,  and  for  a  cableway  which  is  nearly 
horizontal  the  engine  is  provided  with  a 
conveying  drum  about  twice  the  diameter 
of  the  hoisting  drum.  In  all  cases  the  ra- 
tio of  gearing  is  the  same  for  both  drums. 

THE    INCUNE    CABLEWAY. 

It  is  obvious  that  when  the  inclination  of 


the  carriage  at  any  desired  point  This  is 
accomplished  by  passing  the  endless  rope  a 
number  of  times  around  an  elliptic-faced 
drum  provided  with  brake  only. 

The  Aerial  Dump. — The  scope  of  the  a- 
bleway  is  largely  increased  by  the  possibili- 
ty of  dumping  the  contents  of  the  skip  at 
any  point  in  its  travel  by  the  manipulation 
of  a  lever  at  the  engine.  The  skip  em- 
ployed has  an  open  end,  so  that  tilting  is 
all  that  is  necessary  for  dumping.  The 
skip  is  suspended  from  the  hook  of  the  fall- 
block  by  chains  with  hook  ends  attached  to 
the  sides  and  ends  of  the  skip.  The  end  of 
the  skip  is  also  attached  to  another  fall- 
block  reeved  with  the  dump  line.  The  lat- 
ter necessitates  two  additional  sheaves  be- 
low the  cable  in  the  carriage  and  is  reeved 
in  a  manner  similar  to  the  hoisting  rope. 
In  the  Lidgterwood  sdf-dumping  device  the 
dump  line  is  wound  on  the  hoisting  drum, 
and  when  it  is  desired  to  dump  the  skip, 
the  line  is  shifted  by  a  suitable  mechanism 
upon  an  increased  diameter  of  drum,  which 
is  provided  for  the  purpose.  This  causes 
the  dump  line  to  be  drawn  in  at  a  higher 
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rate  of  speed  than  the  hoisting  rope,  and 
results  in  the  tilting  of  the  skip  for  dis- 
charging the  contents. 

In  the  Lambert  system  the  dump  line  is 
attached  to  its  own  drum  mounted  on  a 
shaft  with  hoisting  drum,  in  close  contact 
with  the  latter  and  so  arranged  that  the 
hoisting  drum,  when  released  with  a  load, 
can  make  only  a  half  revolution  while  the 
damp  line  drum  is  stationary.  During 
hoisting,  the  hoisting  drum  drives  the 
dump  line  drum  and,  both  being  of  the 
same  diameter,  the  skip  remains  horizon- 
tal When  it  is  desired  to  dump  the  skip, 
the  brake  is  applied  to  the  dump  line  drum 
and  released  on  the  hoisting  drum. 

The  Lambert  company  has  also  installed 


Fig.  8. 


a  dumping  arrangement  for  dumping  the 
load  close  to  the  towers.  It  consists  of  a 
long  hook  suspended  from  a  third  main 
cable  sheave  on  the  carriage.  Owing  to  the 
difference  in  inclination  of  the  cable  at  the 
center  and  ends  of  the  span,  the  hook, 
which  always  hangs  vertically,  is  closer  to 
the  skip  at  the  desired  end  than  at  other 
points  along  the  cable.  On  lowering  at  the 
dumpily  point,  thi  hook  engages  the  bail  at 
the  end  of  the  skip.  The  practicability  of 
this  arrangement  is  doubtful  when  it  is 
desired  to  dump  the  load  at  the  tail  tower 
end.  The  skip  swings  more  or  less  when 
the  carriage  is  stopped,  and  the  engineer, 
being  unable  to  observe  the  oscillations,  is 
likely  to  lower  the  skip  when  it  is  swung 
away  from  the  hook. 

Lubrication.— The  fact  that  the  sheaves 
in  the  carriers,  carriage,  and  tops  of  tow- 
ers are  not  easily  accessible  renders  self- 
lubricating  bushings  desirable,  and  they 
are  generally  used.  Their  use,  however, 
does  not  mean  that  little  attention  is  re- 
<iuired.  The  carriage  and  hoisting  rope  es- 
pecially should  be  carefully  examined  daily, 
for,  while  the  apparatus  is  seldom  used  to 
transport  men,  the  load  is  generally  con- 
veyed above  them. 

Towers. — Either  tower  may  be  fixed  or 
movable.  When  both  are  movable  the 
tracks  must  either  be  parallel  or  lie  in  the 
same  circle.  The  parallel  track  arrange- 
ment was  used  extensively  in  the  exca- 
vating of.  the  Chicago  drainage  canal. 
Movable  towers  diametrically  opposite  on 
circiilar  tracks  have  never  been  used  so  far 
as  the  writer  is  aware.  A  common  ar- 
rangement, however,  is  the  radial  cable- 
way,  where  one  tower  is  fixed  and  the 
other  movable. 

Movable  towers  are  mounted  on  stand- 
ard railroad  wheels.  The  track  consists  of 
six  or  seven  lines  of  rails,  and  rail  braces 
should  be  used  plentifully.  Power  for  mov- 
ing the  tower  may  be  obtained  from  the 
vinch-head  on  the  cableway  engine,  or,  if 


the  tower  must  be  moved  often,  a  special 
engine  is  provided.  Movement  is  accom- 
plished by  block  and  tackle  between  the  en- 
gine and  anchorage  at  either  end  of  the 
track.  Considerable  power  is  necessary  on 
account  of  the  large  amount  of  .friction  be- 
tween flanges  of  wheels  and  rails. 

For  low  towers  in  fixed  positions  the 
"A"  frame  is  commonly  used,  but  the  head 
tower  should  not  be  so  low,  or  the  engine 
so  close  to  it,  that  the  fleet  angle  of  the 
ropes  becomes  excessive  In  some  cases, 
especially  in  incline  cableways,  the  tail 
tower  may  be  dispensed  with  and  a  rock 
anchorage  substituted.  High  towers  are 
common  where  height  is  desired  for  dis- 
posal of  material  beneath  the  cable,  and  in 
very  low  spans  where  the  deflection  of  the 
cable  is  necessarily  large.  They  are  usual- 
ly constructed  of  wood,  for  the  reason  that 
the  cost  is  less  and  in  most  cases  they  will 
last  as  long  as  the  cableway  is  required. 
The  base  of  the  tower  is  usually  from  one- 
third  to  one-half  the  height.  Steel  mastb 
are  sometimes  used  for  tail  towers.  They 
require  at  least  three  strong  and  well 
anchored  guy  lines.  The  base  has  a  ball 
and  socket  joint  of  steel  castings,  and  the 
customary  wood  saddle  is  bolted  to  the  top 
for  the  main  cable. 

Main  Cable.— The  essential  features  of 
the  main  cable  are  strength,  lightness,  flexi- 
bility, and  a  surface  which  will  not  only  re- 
ceive the  least  wear  but  impart  the  least 
wear  to  the  sheaves  rolling  upon  it.  The 
standard  hoisting  rope  is  objectionable  from 
the  standpoint  last  mentioned.  Though  less 


Fig.  9. 

flexible  than  the  hoisting  rope,  the  locked- 
wire  rope  is  generally  used  for  the  reason 
that  the  other  qualities  are  possessed  to  a 
much  greater  degree. 

Fig.  6  shows  the  socket  used  on  the 
locked-wire  rope.  There  are  six  wedge 
segtments  in  each  cone,  with  the  exception 
of  the  smallest,  which  contains  four. 

Means  are  provided  for  taking  up  the 
main  cable  when  the  deflection  has  become 
excessive,  due  to  stretching.  In  short  spans 
a  turnbuckle  is  inserted  in  the  sling  which 
passes  around  the  anchorage  and  thence 
through  a  sheave  attached  to  the  end  of 
the  cable.  For  long  spans,  special  double 
or  triple  sheave  blocks  are  used,  reeved 
with  wire  rope.  The  take-up  is  usually  lo- 
cated at  the  head  tower  end  so  that  the  en- 
gine may  be  utilized  when  taking  up  is  nec- 
essary. 

Anchorages. — The  tension  of  the  main 
cable  is  usually  from  five  to  six  times  the 
load,  depending  upon  the  deflection.  An- 
chorages secure  beyond  all  possible  doubt, 


are  essential,  as  their  failure  would  prove 
disastrous  to  the  cableway  and  imperil  the 
lives  of  men.  Since  it  is  impossible  to  cal- 
culate the  resistance  offered  by  the  earth  to 
a  buried  anchorage,  it  is  usual  to  find  a 
much  stronger  anchorage  than  is  necessary. 
The  usual  form  for  moderate  tensions — 
say  up  to  30  tons — is  a  well  tarred  oak  log 
about  18  ins.  in  diameter  and  t6  ft.  long, 
buried  to  a  depth  of  8  or  10  ft.  If  longer 
life  is  desired,  or  if  the  tension  is  greater, 
a  concrete  anchorage  may  be  substituted.  A 
form  which  has  been  successfully  used  is 
shown  in  Fig.  7. 

Form«/a*.— The  following  are  the  formu- 
las generally  used  when  the  cable  is .  ap- 
proximately horizontal : 


Fig.  10. 

In  Fig.  8  let  w  =  weight  of  cable  per 
foot, 

t  ^  tension  in  pounds  at  tower, 

d  =  deflection  of  cable  in  feet  at  any 
point,  X,  distant  n  feet  from  tower  B  and  m 
feet  from  tower  A, 

s  =  length  of  span  =  m  +  n, 

g  '=  weight  of  carriage,  skip,  and  load 
(or  concentrated  load)  in  pounds,  distant  y 
from  tower  A. 

Deflection  at  x  due  to  cable  alone 


d  =  - 
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(1) 


Deflection  at  center  due  to  cable  alone 


St 


.(2) 


Deflection  at  x  due  to  concentrated  load 
alone 

^-'7^ (3) 

Deflection  at  center  of  span  due  to  load 
alone 


°      2t  • 


.(4) 


If  y  =  */3  equations  (3)  and  (4)  become 
respectively 


'^'-  2/ 
and  <<  =  47 


.(3') 


.(4') 


Deflection  due  to  both  cable  and  concen- 
trated load  is  obtained  by  adding  the  sep- 
arate deflections.  Therefore  for  total  de- 
flection at  X 


wmns  +  2  gny 

''' 2lT^ 

Or  at  center  of  span 
ivs^+4gy 


.(5) 


d-- 


8  t 


.(6) 


U  y^s/2  (s)  becomes 

ivmn  +  gn 
d -jl         .. 

w  s^  +  2  gs 
and(6).d  = ^—    .. 


.(5') 
(6') 
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I{y=i»  (s)  becomes 


({<- 


vamns  +  2  gnin 


Since 


(6") 


2to 
and  (6)  becomes 

d-^f^.... (6") 

Fig.  9  shows  a  graphical  solution  for  a 

concentrated  load  in  the  center  of  the  span. 

We  may  note  the  following: 

a.      «      2d 
Tan  6  —  — 

Sine--^ 

Since  for  small  angles  (figure  is  exag- 
gerated), the  tangent  and  sine  are  nearly 
equal, 

2£ 
s 
or 


d:d'  —  {s—y):n 
dn 


d'-= 


or 


s-y 

gy{s-y)H  ^  gjfn 
ts(s—y)    ~    U 


21 


d  =  -JT"  which  is  equation  (4'). 

Substituting  tvs/2  for  g, 

tus' 
d  ^  -gT-  which  is  equation  (2). 

We  see,  therefore,  that  instead  of  a  uni- 


which  is  equation  (3). 

Substituting  ws/a  for  g  and  m  for  y, 
which  are  the  conditions  'obtaining  when 
deflection  at  any  point  due  to  hope  alone  is 
considered, 

tHHW 

d'  ■=    2t    which  is  equation  (1). 

It  has  been  shown  that  the  formulas 
given  above  involve  the  assumption  that  the 
tangent  and  sine  of  small  angles  are  equal. 
In  the  graphical  analysis  this  is  unneces- 
sary. It  is  obvious,  therefore,  that  a  gr^h- 
ical  solution  drawn  carefully  to  a  fairly 
large  scale  will  give  closer  results  than  are 
obtainable  from  the  formulas. 

Fig.  II  is  a  graphical  analysis  of  stresses 
in  the  cable  and  towers  of  a  953-ft.  cable- 
way.  It  is  desired  to  hoist  and  convey  a 
load  of  10  tons  (including  skip,  fall-block 
and  carriage).    Using  formula  (6')  and  as- 


distance  between  the  respective  intersec- 
tions and  the  line  OP,  and  multiplying  by 
2  will  give  the  respective  safe  loads  (the 
distance  scaled  in  each  case  is  only  one- 
half  the  side  of  an  incomplete  force  poly- 
gon). Care  must  be  taken,  however,  that 
the  hoisting  and  conveying  ropes  are  suffi- 
ciently strong  for  the  increased  load. 

Comparison  of  Analytical  and  Graphical 
Solutions. — Solving  formula  (6')  for  a  de- 
flection of  50  ft,  the  tension  is  found  to  be 
61.27  tons ;  graphical  method  gives  61.5  tons. 

The  main  advantage  of  the  graphical 
method  is  that  a  glance  at  the  diagram  will 
show  the  pToptr  deflection  for  any  load. 
OXy  represents  a  traveling  tower  at  one 
end  of  the  span.  The  cable  is  fastened  to 
the  tower  at  X,  and  V  is  the  point  about 
which  the  tower  tends  to  rotate,  due  t»  the 
tension  of  cable.  The  polygon  UJWY 
shows  that  a  force  Y-U  of  46.2  tons  ap- 
plied vertically  at  X  is  necessary  to  obtain 
equilibrium  of  the  tower.  The  njoment  of 
this  force  about  V  is  46^X43.5  =  2,009.7 
foot-tons,  and  counter-moments  of  an  equal 
amount  must  be  applied  in   the  shape  o{ 


Trmf/inq'^er 


Fig.  11< — Strain  Stress  Diagram  for  Graphical  Analysis  of  Cableway. 


form  load  of  the  rope  in  the  catenary  curve 
it  may  be  assumed  as  a  concentrated  load 
equal  to  one-half  the  uniform  load. 

Fig.  10  shows  a  graphical  solution  for 
the  load  at  any  point  distant  y  from  tower 
A.    We  may  note  the  following: 

Tan  e-  -^ 

Sin  e  —  — 

d  k 

Therefore  -—  =  -7—  approximately. 

or  «  =  — — 


Tan0  = 
Sin  0  = 


s—y 

P  P        * 

-p-  or  -7-  nearly. 


d  p 

Therefore  -^  =  -^ 

dt 
orp-J=^ 

dt         dt 
and*+^  =  g— ~  +  -jir^; 

or     gy{s—y)''dt{y+s-y) 


suming  a  2-in.  locked-wire  rope  (w=io 
lbs.)  with  a  deflection  of  50  ft.  (about  5 
per  cent,  of  span)  we  find  a  tension  of  58 
tons.  Since  the  working  load  of  the  2-in. 
locked-wire  rope  is  only  43  tons  we  now 
see  that  at  least  a  2^-in.  locked-wire  rope 
with  a  working  load  of  55  tons  should  be 
used.  The  weight  of  the  2^-in.  rope  is 
12^  lbs.  to  the  foot  or  about  6  tons  for  the 
953-ft  span.  In  the  graphical  solution,  we 
therefore  assume  a  center  concentrated 
load  of  10  +  6/2  or  13  tons.  Triangle 
OHK  is  the  force  polygon  for  a  deflection 
of  40  ft  at  the  center,  which  gives  a  ten- 
sion of  77.3  tons.  Tensions  for  various  de- 
flections from  40  ft  up  to  100  ft  with  10 
ft.  intervals  are  shown  to  range  from  77.3 
to  31.2  tons.  A  line  drawn  from  O  inter- 
secting the  13-ton  line  AFH  so  that  OF  is 
55  tons,  the  proper  working  tension,  indi- 
cates a  proper  working  deflection  at  the 
center  of  56.5  ft 

Should  it  be  found  necessary  at  any  time 
to  subject  the  cableway  to  a  load  greater 
than  given  above,  the  proper  deflection  to 
correspond  with  the  allowable  tension  of 
55  tons  is  found  by  drawing  an  arc  with 
center  at  O  and  radius  OF  (55  tons)  to  in- 
tersect OA,  OB,  etc,  produced;  scaling  the 


ballast,  engine,  boiler,  or  other  form.  The 
weight  of  cableway  and  tower  supplies  the 
safety  factor. 

The  front  posts  of  the  traveling  tower 
lie  in  the  line  of  the  resultant  of  the  main 
cable.  They  should  have  su£Scient  strength 
to  sustain  the  resultant  force  of  59  tons. 
Although  the  back  posts  in  reality  sustain 
a  part  of  this  force,  it  is  well  to  assume 
that  they  take  only  the  vertical  load  of  one- 
half  the  cable  and  the  other  ropes,  plus 
loaded  skips.  They  are  usually  of  the  same 
size  as  the  front  posts. 

A  steel  mast  is  used  for  a  tail  tower  and 
the  polygon  NPQ  shows  a  main  cable  re- 
sultant force  of  39.5  tons.  The  polygon 
PRZ  shows  that  the  mast  must  sustain  a 
load  of  47.5  tons,  while  the  guy  line  FT 
must  have  a  tension  of  13.5  tons.  Only  one 
guy  line  is  shown  but  there  are  four,  two 
extending  behind  with  an  included  angje 
of  about  60°  and  two  in  front  with  an  in- 
cluded angle  of  about  120°.  The  front 
guys  are  intended  to  take  the  side  pul) 
when  the  traveling  tower  is  not  in  line  with 
mast  and  anchorage  at  the  mast  end.  They 
have  not  been  shown  on  diagram  owing  to 
complexity  which  would  arise  were  resolu- 
tions of  forces  in  a  horizontal  plane  added. 
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Mediods  and  Costs;  Some  Old;  Some     **"  adopted.    A  piece  of  4-in.  shafting      turbed.     All  rock  work  must  be  done 

w_^                                     about  20  ft  long  was  fastened  to  the  by  hand,  and   where   the  ditch  passes 

,                     *        ,^                      dredge  rope  in  place  of  the  bucket  Thi«  through    fractured    material    all    cracks 

Connecting   an    Intake   TnnntI   with      shafting  was  allowed  to  drop  vertically  must  be  filled  with  moss.     Too  much 

Lake  Bottom^— The  water  supply  of-  a      about  20  ft  through  the  air  and  the  re-  care  can  not  be  observed  in  the  latter 

small  city  is  obtained  through  an  intake      maining    distance    through    the    water,  detail,   and,   especially  during   the  first 

tonnel,  about  1,000  ft  long,  driven  un-      The  second  blow  broke  the  sandstone  weeks  of  use,  men  must  be  kept  con- 

der  the  lake  bottom  and  connected  with      floor,  and  little  difficulty  was  had  in  re-  stantly   traversing  and   repairing   those 

the  lake  through  a  submerged  crib.    The      moving    all   of   the    sandstone    in    this  sections  where  leaks  are  apt  to  occur, 

method  of  making  this  connection  is  de-      way.    After  the  edges  of  the  hole  had  The  stirring  up  of  the  water  by  men 

scribed  herewith.    After  the  tunnel  had      been  trimmed  up  a  steel  crib  9  ft  in  walking  along  the  bottom  of  the  ditch 

been  driven  to  the  desired  length,  it  was      diameter  and  13  ft  high  was  then  low-  is  a  good  practice  in  the  early  stages, 

found  that  there  was  20  ft  of  rock  be-      ered  and  chained  to  the  16-ft  steel  ring,  for  silt,  in  addition  to  the  sod,  is  a  most 

tween  its   top  and  the  bottom  of  the      It  was   then  surrounded  with  concrete  valuable  factor  in  filling  the  cracks.  A 

lake;  the  depth  of  water  at  this  point      about  200  cu.  yds.  in  all  being  used.  scraper  will  work  to  great  advantage  io 

was  about  2S  ft     A  raise  of  10  ft  in                       decayed  schist,  which  needs  no  lining, 

diameter  was  made  to  a  height  of  8  ft.  Ditch  Conatmction  in  Alaska. — ^The  as  it  holds  water  better  than  any  other 
and  a  hole  drilled  in  the  center  of  it  following  information  regarding  ditch  ground  encountered  and  cuts  out  less, 
through  to  the  lake  bottom,  and  a  drill  construction  in  connection  with  hy-  Fluming  does  not  pay  when  there  is  a 
poshed  through  the  hole  and  left  pro-  draulic  mining  in  Alaska  is  given  by  possibility  of  ditch  building.  In  fact,  it 
jecting  several  feet  above  the  lake  hot-  Mr.  Chester  W.  Purrington  in  a  U.  S.  has  been  often  stated  by  men  familiar 
torn  to  serve  as  a  guide  for  the  diver.  Geological  Survey  Bulletin:  In  the  with  ditch  construction,  that  where  pos- 
The  hole  was  then  plugged  with  wood,  construction  of  ditches  on  Seward  sible,  it  is  profitable  both  as  regards  first 
The  lake  bottom  was  composed  of  a  Peninsula  the  ordinary  road  grader,  the  cost  and  subsequent  maintenance  to 
layer  of  sandstone  about  1  ft.  thick,  cov-  horse  scrapers  and  the  ordinary  break-  build  a  ditch  in  place  of  fluming,  even 
ered  with  boulders,  and  underneath  was  ing  plow,  all  being  drawn  by  horses,  are  if  the  distance  necessary  to  be  covered 
a  bed  of  young  conglomerate,  about  8  used.  After  the  ditch  line  has  been  sur-  by  the  former  be  ten  times  that  of  the 
it  thick,  composed  of  pebbles  several  veyed  and  staked  30  men  and  20  horses,  latter.  Many  slopes  apparently  not  per- 
inches  in  diameter  bound  together  with  for  example,  with  plows  and  scrapers,  mitting  a  ditch  cut,  owing  to  the  pres- 
sand  and  carbonate  of  lime.  Under-  are  put  to  work.  The  plows  proceed  ence  of  broken  rock  and  talus  slides,  on 
neath  this  conglomerate  was  a  layer  ahead  of  the  grader,  and  the  cutting  is  close  examination  are  found  to  be  favor- 
of  solid  sandstone  about  3  ft  thick.  A  continued  until  the  uphill  side  of  the  able,  for  if  2  or  3  ft  of  this  loose  mate- 
dredge  with  a  clam-shell  bucket  was  ditch  bottom  is  nearly  cut  to  grade.  The  rial  is  moved  there  are  excellent  oppor- 
iirst  used  to  remove  the  boulders,  and  most  economical  work  is  done  when  the  tunities  for  comparatively  cheap  rock 
also  to  remove  the  first  layer  of  sand-  portion  removed  by  the  grader  is  so  cuts.  When,  however,  it  is  deemed  im- 
stone  after  it  had  been  loosened  by  balanced  as  to  demand  the  least  cutting  practicable  to  construct  a  ditch,  and 
charges  of  dynamite  placed  by  the  by  the  scrapers  in  throwing  up  the  where  a  flume  must  be  built  crossing  a 
diver.  An  orange-peel  bucket  had  lit-  necessary  bank.  It  will  be  seen  from  gnlly,  a  very  efficient  foundation  can  be 
tie  effect  on  the  conglomerate,  which  the  above  statements  that  the  burden  of  made  by  digging  shallow  holes,  filling 
was  then  broken  by  a  few  charges  of  the  work  falls  on  the  first  plows  and  with  gravel,  and  placing  on  top  a  wide 
dynamite.  Dredging  was  kept  up  until  on  the  grader,  though  the  subsequent  plank  to  distribute  the  load.  If  the 
an  area  40  ft  in  diameter  had  been  re-  Work  of  the  scrapers  and  hand  finishing  trestle  rests  on  such  foundations,  and 
moved,  leaving  a  depth  over  the  raise  of  is  just  as  important  Four  horses  and  the  underlying  ice  is  not  disturbed, 
about  S  ft  A  steel  ring  16  ft  in  diam-  one  man  are  usually  used  to  a  grader,  much  trouble  from  settling  will  be 
eter  by  5  ft.  high,  made  of  ^-in.  boiler  though  eight  horses  are  often  used.  The  avoided.  The  following  are  a  few  of 
plate  was  then  lowered  by  the  dredge  scrapers  use  from  2  to  4  horsea,  depend-  the  costs  representative  of  ditching  in 
over  the  drill  and  worked  down  through  ing  upon  the  size  of  the  ditch.  Four  various  materials: 
the  conglomerate  to  the  rock  by  means  horses    are    not    generally    used    to    a  Per  en  yd. 

of  a  water  jet  in  the  hands  of  the  diver,  scraper  unless  the  ditch  is  to  be  7  ft      Soft  muck  and  tnndra  $075 

To   remove   the   layer   of  sandstone   a  or  more  wide.    The  plows  breaking  first      Gravelly  dirt  .*.'.".'...*.'.",     65 

charge  of  eight  sticks  of  dynamite  was  ground  usually  need  four  horses   each.      Decayed  schist .'...$0.40  to     60 

laid  on  it  and  fired.    This  made  no  im-  It  may  be  said  that  where  a  slope  is      Rock  work,  fairly  solid 1*75 

pression  on  the  rock  but  burst  the  ring  steep  very  little  or  no  cutting  is  needed      Schist  in  place .!]!.!!,!!     100 

and  rendered   it  useless.     Accordingly,  on  the  lower  side  of  the  ditch,  since  the      Loose  rock !!.!..!.!!!  l]25 

another  charge  of  110  sticks  of  dynamite  dirt  necessary  for  the  bank  can  all  be  a   au.u i       !«««•"..    ^ 

,    .   .           ..            ,                .            t...  •     J  •        J     •       ..1.                  .J     .  A  aitcn  carrying  IJOOO  mmer  s  inches 

was  exploded   on    the    rock,    removing  obtained  in  reducrag  the  upper  side  to  _jii  „^.»    „_j'    J  .  ^^    ....          ^Jr^vT 

.     ^  ^  .         .  ,.           ...           A     .^u-             J       e      •  1        S-  J  *^"  cost,  under  fair  conditions,  $2,000 

about  6  ms.  of  the  sandstone.    As  this  grade.     Special  methods  are  necessary  „.,  ^.|.    r\         •»«.  »i.             •.      /Z^nJji 

..  »    ..              ..t.        ^    t    •             1.       ..1.     J-.,  u               >t.         ..        ^.  P*'  mile.    One  with  the  capacity  of  4,000 

was  not  satisfactory  another  steel  nng  when  the  ditch  passes  through  sections  _:„.,i.  :_.i.„      m        ^  ^  ^           *iXXX 

...               jj-ii-            _            ji-       u                 J.  mmer  s  inches  will  cost  between  $4,000 

was   worked    down    and    drilling    com-  underlain     by     ground     ice,     or     runs  ,_j  «ennn  ^^,  «.•!       •n.       v        ▼'•"^ 

menced  inside  it  This  drilling  was  done  over     sections     of     rock.    Very     care-  f "  t^f  C^i^'- "  1      1        a^^ 

irom  a  large  raft  on  which  was  a  gin-  ful    work    is    needed    when    the    rock  ['!*!,**,>  ZZIVT  '*"'*"*•?'"  *  f?" 

pole  25  ft  high;  the  drill  was  jumped  is     broken     and      fractured.       It     has  IHer  cubic   ^dth?     TT               " 

up  and  down  by  means  of  a  tackle  fast-  been  found  bad  practice  to  cut  through  "^""^  *"* 

ened  to  this  gin-pole.    When  the  first  the   stringy   moss   which    overlies    the  '  " 

hole  had  been  drilled  it  was  found  that  masses  of  ground  ice,  generally  referred  The  contract  for  the  construction  of  the 

the  remaining  rock  layer  was  only  16  to  as  "glacier,"  in  fact  it  is  disastrous  masonry    piers,    surface    and    subsurface 

Tns.  thick   instead  of  3  ft.  as  was   ex-  to  the  permanency  of  that  section  of  the  changes  and  steel  superstructures  of  the 

pected,  the  reason  for  this  being  that  ditch,   and  is  the   beginning  of  never-  Manhattan    and    Brooklyn    approaches    of 

the  dynamite  charges  laid  on  the  lake  ending  repairs,  since  the  ice  continues  the  new  Manhattan  bridge  over  the  East 

bottom    had    broken    from   the   top    of  to  thaw,  causing  constant  leakage.  The  River  at  New  York  City  has  been  let  to 

the  raise.    As  the  sandstone  was  so  thin  best  practice  is  to  build  sod  walls  on  the  John  C.  Rodgers,  Park  Row  Building,  New 

another  method  of  breaking  through  it  lower    side,    leaving    the    moss    undis-  York,  at  $2,167,000. 
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Catalogs  Worth  Having. 

Engineers  and  contractors  should  have 
on  file  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  In  sending  for 
catalogs  reviewed  or  advertised  in  this  pa- 
per, you  will  confer  a  favor  on  us  if  you 
will  write  direct  to  the  advertisers  and 
state  that  you  saw  the  catalog  mentioned 
in  EngiHeenng-Contracting.  If  you  are  in 
the  market  for  tools,  machinery  or  supplies 
tell  us  and  we  will  notify  promptly  the 
leading  manufacturers. 

No.  0522.  Rsinforeed  Concrete  Pipe. — The 
Reinforced  Concrete  Pipe  Co.,  Jackson. 
Mich. 

This  Is  a  very  handsome  album  of  views, 
showing  the  process  of  manufacturlnK  the 
type  of  reinforced  concrete  pipe  made  by 
the  firm  named  above.  The  views  show 
work  being  done  In  various  towns  and 
cities,  and  furnish  a  very  interesting  dem- 
onstration of  the  popularity  to  which  this 
type  of  pipe  has  reached.  The  album  is 
very  handsomely  printed,  and  Is  well  worth 
securing. 

No.  0623.  Forest  Management.— F.  R. 
Meier,   1  Broadway,  New  York. 

This  little  8-page  '  pamphlet  sets  forth 
concisely  the  advantages  to  be  gained  by 
the  proper  management  of  Forests. 

No.  0624.  Belting.— The  Mcllroy  Belting 
&  Hose  Co.,   Chicago,   HI. 

This  Ifi-page  pamphlet  gives  price-lists. 
Bises  and  strengths  of  the  special  belting 
made  by  the  company  named.  This  belting 
Is  known  as  Rubberlte  Stitched  Canvas 
Belting.  There  is  a  brief  description  of  the 
process  of  manufacturing  this  belting.  It 
is  claimed  that  it  is  not  affected  by  acids 
or  alkalies  and  will  retain  its  pliability  for 
an  Indefinite  time.  The  pamphlet  gives  some 
Interesting  tacts  regarding  the  use  and  care 
of  t>eltlng. 

No.  0525.  Blasting  Machines.— The  Aetna 
Powder  Co.,  Chicago,  111. 

The  Lion  blasting  machine  is  described 
and  illustrated  In  this  10-page  pamphlet. 
Directions  are  given  for  firing  and  taking 
care  of  the  machine,  and  figures  of  capacity 
are  presented.  Prices  of  the  machine  and 
Its  various  parts  are  also  given. 

No.  062«.  Tube  Mills.— Thomas  Prosser 
&  Son,  New  Tork  and  Chicago. 

The  Tube  Mill  described  In  this  8-page 
pamphlet  Is  the  well-known  Krupp  dry 
grinding  tube  mill  which  has  been  so  ex- 
tensively used  in  this  and  foreign  coun- 
tries for  grinding  cement  and  similar  re- 
fractory materials.  The  machine  is  de- 
scribed In  an  Interesting  manner.  A  sep- 
arate pamphlet  describes  in  a  similar  way 
the  Krupp  wet  grinding  tube  mill.  There 
is  also  a  circular  Illustrating  and  describ- 
ing the  Krupp  ball  mill  for  cement  works. 
The  descriptive  matter  in  these  circulars  is 
excellent. 

_No.      0627.       Wheelbarrows.— The     Toledo 
Wheell>arrow  Co.,  Toledo,  Ohio. 

This  com];>any  manufactures  a  complete 
line  of  wheelbarrows  for  gardners,  con- 
tractors, brick  works,  etc.  The  various 
styles  of  barrows  are  Illustrated  and  briefly 
described  in  this  40-page  pamphlet. 
Weights,  prices  and  usual  other  catolog 
matter  are  given.  The  company  named 
above  is  represented  in  Chicago  by  the  Con- 
tractors"   General   Supply   Co. 

No.  0528.  Spiral  Riveted  Pipe.— American 
Spiral  Pipe  Works,  Chicago. 

Spiral  riveted  steel  pipe  Is  almost  too 
well  known  to  require  special  description. 
In  this  56-page  pamphlet,  however,  the 
reader  will  find  a  statement  of  the  advan- 
tages of  this  style  of  pipe,  together  with 
tables  of  prices,  dimensions,  etc.,  and  a 
large  number  of  illustrations,  showing  pipe, 
pipe  Joints  and  pipe  line  work. 

No.  0629.  Dump  Cars. — Continental  Car 
&  Fqulpment  Co.,  New  Tork  City. 

This  series  of  circulars  Illustrates  and  de- 
scribes briefly  the  several  sixes  of  dump 
cars  made  by  this  well-known  firm.  Special 
cbims  are  made  for  the  durablUty  and  sim- 
plicity of  these  cars.  There  is  also  a  cir- 
cular giving  a  number  of  testimonial  letters 
from  contractors  who  have  used  these  cars 
with   success. 


No.  0530.  Blue  Print  Machine. — Technlca.1 
Supply  Co..  New  York  City.  iecnnical 

This  4-page  circular  illustrates  and  de- 
scribes the  operation  of  the  Shaw  continu- 
™i,..'''K'if.  "^"1  machine.  This  machine 
makes  blue  prints  of  any  length,  and  Is  en- 
tb-ely  automatic  In  its  operation.  Its  speed 
can  be  regulated  as  desired. 

B^2-  J?®'^-,>    BItullthIc    Pavement.— Warren 
Bros.   Co.,  Boston.  Mass. 

This  neatly  printed  pamphlet  of  16  pages 
gives  extracts  from  letters  from  various  city 
?.^i.^.'*  ''''°  ^^"^  '^ad  experience  with  Bi- 
tullthlc  pavement.  There  are  also  a  num- 
ber of  very  handsome  illustrations  of  streets 
B^uiimfic""'*  which  have  been  paved  with 

No.  0632.  Track  Devices.— Quincy-Man- 
chester-Sargent  Co.,  Chicago. 

o^JJi''ft.?i°"P¥*  pamphlet  illustrates  and 
Hn«  „/"ill  '°^'""'a"on  regarding  the  large 
line  of  track  devices  made  by  the  companv 
SSS^*."*-  ~.T*'S  devices  listed  Include  t?t?k 
Joints,  rail  braces,  rail  anchors,  rail  saws 
car  replacers  and  similar  devices.  At  the 
end  of  the  pamphlet  there  are  a  number  of 
usefu  pages  for  trackmen.  The  pamphlet 
Is  well  worth  securing  by  railway  inalnten- 
ance  of  way  engineers.  ■•■a.mien 

cJ!°New'Y*J,rk   {l,'?. '•"••-<^«''t~'  Fo^^lry 

™I''?  .''  *  cloth-bound  pocket-slie  catalog 
containing  2U  pages,  ft  Is  devoted  ex? 
cluslvely  to  cast  iron  soil  pipe  and  fittings, 
plumbers  iron  work,  service  boxes,  valve 
boxes  and  miscellaneous  castings.  Each 
special  article  is  Illustrated  and  its  Ihras 
and  prices  are  given.    The  catalog  Is  an  ex- 

mJI^.  *^'i;  ^iS?  .Er'"*  Machine.— Revolute 
Machine   Co.,   623   W.    45th   St.    New   York! 

Thta  Is  a  small  leaflet  describing  the 
ivverett-McAdam  continuous  electric  blue 
print  machine,  that  will  make  prints  of 
I'^ivH"'''.  °'  ^°y  length,  up  to  a  mile.  The 
!?®'?,°*i  J"  simple  and  the  machine  is 
handled  by  one  man. 

No.  0635.  Tar-rok  Sub  Floors.— Barrett 
Manufacturing  Co.,  New  York,   N.   y 

■n^'l'^J'  *  28-page  catalog  describing  and 
illustrating  with  a  number  of  halftone  cuts, 
this  tar  concrete  sub  floor  that  has  been 
in  service  for  20  years  for  factories,  ma- 
chine shop  and  store  houses.  Much  of  the 
Information  contained  ta  this  catalog  will 
be  found  of  value  to  engineers  and  archi- 
tects. The  book  is  gotten  up  neatly  and  Is 
of  an  attractive  appearance. 


Personals. 

/^.J*'-™^"*'"   Melius   has  been   reappointed 
City  Engineer  of  Albany,  N.  Y.        »'»~'">^™ 

?*^-  ^■^"ace  Oreenalch  has  been  reap- 
Sjban      £°'^'"'^*'°"«''   o*   Public    Works   of 

Mr.  R  L.  Grimes,  heretofore  Chief  En- 
gineer Bureau  of  Water  Supply,  of  Troy, 
of  that  elf  appointed   City    Engineer 

♦«f'?°3f  ^\,f^^^V\  ^  well  known  contrac- 
tor and  builder  of  Lyons,  N.  Y.,  died  Dec. 
31,  of  tuberculosis  at  his  home  In  that  city 
aged  47  years.  " 

.*?'■•  Sr  "L-  Becket  has  been  appointed  Dl- 
7^"'°?.^"^"**^,  °^  ^^  Oklahoma  Division  of 
the  Atchison,  Topeka  &  Santo  Pe  Ry.,  with 
headquartera  at  Arkansas  City,  Kan. 

Messrs.  J.  L.  and  B.  G.  Parish  of  Jaxik- 
S*"'.,  T®?"i;,.''*^e  opened  an  office  In  the 
Randolph  fildg..  Memphis.  Tenn.,  under  the 
firm  name  of  Parish  Bros.  &  Co.,  and  will 
engage  in   contracting  work. 

Mr.  Charles  R.  Ward  of  61  Clark  St., 
Brooklyn,  N.  Y.,  has  been  promoted  from 
*0®r,P.°'!.'*iS"J°'  Assistant  Engineer  to  that 
of  Chief  Engineer  of  the  Topographical  Bu- 
reau, Borough  of  Brooklyn,  New  York  City. 

John  Lynch,  pioneer  cement  sidewalk 
contractor  of  Chicago,  died  last  week  at  his 
home,  in  tlutt  city.  He  was  bom  at  Lowell. 
Mass.,  In  1842,  and  had  lived  In  Chicago  BO 
years.  He  Is  said  to  have  laid  the  flrat 
cement  sidewalk  in  Chicago. 

Robert  W  Hunt  &  Co.,  InapecUng  and 
F'"?.?S'i'*"S  Engineers,  with  general  offices 
'"  '  The  Sookery,"  Chicago,  III.,  are  to  open 
a   branch  office  and  chemical   laboratory  In 

^/•ii:?"Si.**,°-    S'"^°"'=e  win  be  m  charge 
of  Mr.   Charles  W.   Qennett,  Jr. 

Mr.  James  W.  Howard,  Consulting  En- 
gineer   on    Roads.    Streets    and    Pavements. 


.i™^"^™*>'-  ^'ew  ^°^^-  who  has  devoted 
!..  ®  J°^  """e  years  to  military  mattera^ 
has  been  promoted  to  be  Colonel  In  the 
National  Guard  of  New  York   State. 

Messrs  Hazen  &  Whipple.  Consulting  En- 
gineers^ 220  Broadway,  New  York,  announw 
that  Weston  E.  Fuller,  Assoc.  M.  Am  S^ 
C.  E.,  has  been  admitted  to  the  firm,  w^ 
Is  now  composed  of  Allen  Hazen,  Geirge  C 
F^len    '  ^-     ^"W"    and    Weston     E." 

o-^i'PeS",,?-  ,^?"«"".S,'5e  first  City  Engineer 
ai,5  BO  "'•  Minn.,  died  Jan.  1.  In  that  city, 
aged  88  years.  He  was  graduated  from 
«»'"«  Wesleyan  Seminary  I„  1837^  and  j2S^ 
H»  w2'„»''^®=?'^lL'9  Prairie  du  Chlen,  wS. 
St^^tl  *°  .^*-  ^"'  '"  1"'-  *"<»  when  the 
erc^ed'Sfty'tn^Xt^.^"^-    '"    "-*'    "«    -" 

s.sMng¥nee?%rc"on  J?A.c^ioro?'th%'' N^; 
York    New  Haven   &   Hartford   R.   R    dl^ 

t«?;..fn'  ?:L^''k*'°'"«  '?  Hlngham,  Mms.  m? 
Berrlan  had  charge  of  many  of  the  Hariem 
River  improvements  of  the  above  road  bm 
more  recently  was  Engineer  In  Ctarge  of 
the  bridge  at  Fall  River,  Mass  ,  whlclf  wm 
constructed  by  the  State  of  MasmchuseTS! 

SBw^S^Af-'Sf'^J  S"""1i  Superintendent  of 
Sewers   of   Manhattan   Borough,    New   York 

?h»?'Hfi?^.^-  J-  Fort,  Chle?  'E^^eer  S 
Jte'™^f  i""*"'-  ."^^e  gone  abroad  to  stuto 
Flfo.i?2h""^f.  e-np'oyed  In  London  and  othw 
English  cities  for  disposing  of  sewa^ 
There  has  been  much  cbmplSlnt  aboutSfe 
Sv»"^"  v°'=*''«  *^'e"  °'  JanS.lSS'and 
3^*-  ^."jr"*  '^y-  ^"d  Messrs.  Dunne  and 
Fort  will  study  the  most  improved  sew^ 
disposal  plants  to  be  found  In  EngUnd!^ 
1.^^  SI'**-  ^-  Sargent,  for  the_paat  seven 
J?.  "^¥.*"*'fe'"^°'  '^e  Sargent  Engtneeilng 
„f ■'•..^"'*^*2.'^  *^"  resigned  to  accept  the 
P^''U°"  g,'  Chief  Engineer  and  Manager  of 
■  SSl,^"*^^*  Department  of  the  Wlrcon- 
nr,.ii?"**"l.  ^°-  Cortlss,  Wis.,  builders  of 
Coriiss  engines,  and  which  will  now  build 
the  Sargent  Complete  Expansion  Gas  En- 
??"*£..  *5,e  InvenUon  of  Mr.  Sargent.  Mr. 
Fn,i  tJlf'''''  >>e5etofor6  Assistant  Manager 
and    Engineer   of   the    Sargent    Engineerrng 

tiSit  Com'pllfy."'-    *^''^""*   "   *^'^'«"   »' 

Coleman  Sellers,  one  of  the  most  noted 
mechanical  engineers  of  this  country,  died 
Dec.   28,  at  his  home  In  Philadelphia!   Pa.. 

S^l?  „V  ^S"-  ^5  ,^*^*  "•  entered  the  em: 
ploy  of  William  Sellers  &.  Co.,  of  Philadel- 
phia, manufacturers  of  machinery  and  ma- 
chine tools,  reinalning  with  this  firm  for 
30  years,  part  of  which  time  he  was  Chief 
rMr"il?*''  *°.1  a  partner  in  the  company.  In 
1S8S  he  retired  from  active  commercial 
business,  deyoUng  the  last  20  years  of  his 
life  to  private  practice  as  a  Consulting  En- 
S  t* «  S'  7*?  »■  cltarter  member  and 
past  President  of  the  American  Society-  of 
Mechanical  Engineers.  »~v.cvi 

^P^^^t  '^.-  Ra"er,  M.  Am.  Soc  C.  B.,  one 
or  the  best  known  consulting  engineers  In 
inff,H^""',P''  I'ed^  recently  at  Carlsbad. 
Austria,  where  he  had  been  since  Dec  16. 
■}%l\  «»"/'  was  bom  In  Phelps,  N.  T.,  In 
1851,  and  was  educated  In  Phelps  Union 
School,  Canandalgua  Academy  and  ComeU 
University.  In  1873  he  came  to  RochSter 
?■  f^i"t"*  *"  .*•»«  City  Surveyo?roffl2, 
In  1876  he  assisted  In  the  construcUon 
work  of  the  Rochester  water  works.  The 
two  following  years  he  was  engineer  In 
cha^e  of  the  Rochester  &  Lake  Ontario 
R.  R.  and  from  1880  to  1883  he  was  en- 
gineer In  charge  of  construction  on  the 
Terns  Pacific  and  Missouri  Pacific  Rall- 
roada  In  1882  and  1883  he  had  charge  of 
constmctlng  the  Fort  Worth,  Tex.,  ^te™ 
works  system  and  was  engineer  of  the 
wateiTvorks  at  Fredonia,  N.  Y.  He  also  de- 
signed the  waterworks  at  Westfleld  In  1885. 
From  June,  1888,  to  October,  1890,  M? 
Rafter  was  In  clmrge  of  the  addiuonal 
7^}^^v,?^J^^^J°'^  Rochester  and  was  Act- 
ing Chief  Engineer  of  the  Rochester  water- 
works in  the  summer  of  1890.  He  was  em- 
2I?!™  ^  ^"'IS^I7  e^fPert  on  the  Boston 
iraerworks  In  1889  and  1890.  In  1893  and 
1894  he  was  engineer  In  charge  of  the 
Genesee  River  storage  reservoir  survey  and 
was  engaged  in  similar  reservoir  surveys  on 

faigland,  Holland,  Germany.  Italy  and 
France,  making  a  special  study  of  movable 
bridges  over  navigable  Inland  canals  and 
streams  for  the  State  Engineer  of  New 
?^f^  .  "e.,_  was  employed  on  concrete 
studies  for  the  State  Engineer  In  1896.  and 
r!S:'»hL*??"I®Q'  *'ie  water  supply  division 
for  the  U.  S.  a>ard  of  Engineers  on  Deep 
Waterways  in  1898.  He  was  consultingln- 
glneer  for  the  New  Tork  State  Canal  Com- 
mittee In  1899.  Since  1900  he  had  acted 
mainly  as  consulting  engineer  on  water- 
works and  the  disposal  of  sewage.  Mr  Raf- 
ter was  the  author  of  numerous  papers  and 
books  on   engineering  and  allied   subjects. 
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ADVERTISING  RATES  S4nt  on  appHcalton. 
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A  Poorly  Drawn  Specification. 

We  copy  the  following  clause  from  a  set 
of  specifications  governing  canal  work. 

"At  the  end  of  sluice  gate  walls,  culverts 
and  other  designated  places,  sheet  piling  5 
ft.  deep  will  be  required,  to  be  of  sowid, 
durable  2  in.  plank.  A  trench  will  be  dug 
to  the  proper  depth,  and  the  sheet  piling  set 
on  end  therein,  and  so  that  the  edges  will 
remain  in  close  contact.  The  trench  will 
then  be  filled  up  with  stone  from  the  old 


work,  or  with  rip-rap  stone,  and  the  inter- 
stices filled  with  concrete,  as  directed.  The 
price  bid  on  sheet  piling  to  cover  the  ex- 
cavation of  the  trench,  and  the  stone  and 
concrete  used  in  rebuilding,  as  well  as  the 
timber  and  labor." 

A  better  example  than  this  paragraph  of 
a  poorly  drawn  specification  could  hardly 
be  found.  It  not  only  contains  one  bad 
feature  but  it  has  several. 

Under  this  clause  the  contractor  is  di- 
rected to  do  this  work  in  a  specific  manner. 
No  matter  what  he  may  think,  as  to  the 
best  method,  be  is  directed  to  dig  his  trench 
first,  then  placing  the  shoring,  then  fill  in 
the  rock  and  concrete.  It  might  cost  less 
money  to  drive  the  sheeting  before  making 
the  excavation,  but  the  engineer  has  assum- 
ed the  management  of  the  work,  yet  the 
contractor  is  held  responsible. 

Instead  of  specifying  what  kind  of  con- 
crete and  how  it  should  be  placed,  it  is 
stated  that  the  concrete  work  shall  be  done, 
as  directed.  Nothing  can  be  more  indefi- 
nite than  this,  as  the  contractor  will  have 
to  make  a  g^uess  as  to  just  what  the  engi- 
neer may  direct,  and  if  a  change  of  engi- 
neers takes  place,  while  he  has  the  work 
in  progress,  he  will  be  .entirely  at  sea. 

Under  this  clause  four  classes  of  differ- 
ent work  are  to  be  paid  for  under  the  head 
of  "Sheet  Piles."  There  could  not  be  a 
worse  practice  for  either  party  to  a  con- 
tract Excavation  should  be  paid  for  as  ex- 
cavation per  cubic  yard,  and  so  for  each  of 
the  other  classes  of  work.  This  method  of 
grouping  different  classes  of  work  under 
one  head  allows  of  a  contractor  unbalancing 
his  bid.  He  is  compelled  to  bid  a  high 
price  to  protect  himself  against  damages. 
If  the  excavation  has  to  be  carried  deeper, 
the  contractor  will  protest;  if  it  is  found 
that  the  excavation  need  not  be  taken  down 
S  ft.,  the  owner  will  want  a  rebate  from 
the  contractor's  price.  If  the  plans  are  to 
be  changed,  or  the  work  increased  or  de- 
creased disputes  are  bound  to  arise. 

Each  kind  of  work  should  be  paid  for  on 
a  unit  basis  as  one  item.  Then  changes 
can  be  made  and  the  amount  of  work  in- 
creased or  diminished  without  affecting 
either  party  of  the  contract. 

In  addition  to  these  facts,  these  specifica- 
tions should  have  specified  the  size  of  rock 
to  be  used  in  the  trench.  The  amount  of 
rock,  place  measurement,  will  depend  upon 
the  size  of  the  individual  pieces  as  well  as 
the  way  in  which  they  are  placed,  and  this, 
too,  will  show  the  quantity  of  concrete  to 
be  mixed  and  placed,  a  fact  that  will  have 
a  strong  bearing  on  the  price. 

Other  comments  could  be  made  on  this 
clause,  but  sufficient  has  been  said  to  show 
that  it  is  these  kinds  of  specifications  that 
put  contract  work  in  ill  repute. 


Some  interesting  data 
as  to  the  time  wasted  by 
Lost  Tune.       street   cleaners  of    Bos- 
ton, Mass.,  are  given  in 
a  report  on  the  street  cleaning  department 
of  that  city.    The  report  is  the  result  of  an 


independent  investigation  made  by  Mr. 
Richard  T.  Fox,  of  Chicago,  111.,  for  a  citi- 
zens' committee.  A  systematic  observation 
of  the  work  of  the  push  cart  patrol  'was 
condccted  for  ten  days,  27  of  the  60  men 
on  the  patrol  being  followed  and  the  man- 
ner in  which  they  did  their  work  noted. 
The  men  observed  were  taken  at  random 
and  the  observers  were  instructed  not  to 
record  instances  where  the  men  stood  idle 
for  less  than  five  minutes.  The  push  cart 
patrol,  it  may  be  noted  in  passing,  was 
formed  to  take  care  of  those  streets  on 
which  the  accumulations  of  dirt  are  such 
that  a  single  sweeping  by  a  machine  at 
night  is  not  sufficient  to  keep  them  in 
proper  condition.  These  streets  are  divided 
into  definite  areas  and  to  each  of  these 
areas  is  assigned  a  man,  provided  with  a 
2-wheel  cart  and  broom,  etc.  It  is  his  duty 
to  cover  this  particular  area  each  day,  re- 
moving any  dirt  which  may  come  upon  the 
street  surface. 

In  all  32  observations  were  taken, 
the  men  being  watched  for  200  hours  and 
31  minutes.  Of  this  time  the  men  actually 
worked  149  hours  and  7  minutes,  the  time 
lost,  being  practically  one- fourth,  or  51 
hours  and  24  minutes.  One  man  who  was 
observed  for  eight  hours  actually  worked 
3  hours  and  33  minutes,  and  in  this  time 
collected  2'A  bbls.  of  dirt.  Another 
man  observed  for  eight  hours  actually 
worked  4  hours  and  45  minutes,  and  man- 
aged to  collect  I  bbl.  of  dirt  Still  an- 
other man  who  was  watched  for  5  hours 
and  5  minutes,  spent  2  hours  and  10  min- 
utes in  collecting  iJi  bbls.  of  dirt,  the  re- 
mainder of  the  time  he  was  recuperating 
from  his  efforts.  The  hours  of  work  for 
the  patrol  men  are  supposed  to  Be  from  8 
to  12  and  from  i  to  5.  The  observers 
found  that  the  greatest  loss  was  occasioned 
by  the  men  taking  more  than  one  hour  for 
lunch ;  in  instances  two  hours  were  so 
spent.  Talking  with  citizens  was  a  favorite 
way  of  passing  the  time,  as  was  reading 
a  newspaper,  taking  a  drink  and  simple 
loafing.  One  man  was  accommodating 
enough  to  spend  20  minutes  in  attending  a 
fruit  stand  while  the  proprietor  was  absent. 


A  Southern  city  seems 
Collecting  to  have  hit  upon  3 
Water  Rates,  method— interesting  to 
say  the  least— for  col- 
lecting bills  from  delinquent  water  con- 
sumers. As  in  other  cities,  when  the  con- 
sumer fails  to  pay  his  bills,  the  water  de- 
partment turns  off  the  supply  from  his 
house.  The  delinquent's  name  is  then  given 
to  the  police  department  and  his  arrest  fol- 
lows, on  the  ground  that  he  is  violating' the 
health  ordinances  by  failing  to  flush  his 
closets.  The  delinquent  is  then  brought  be- 
fore the  city  judg^  and  given  the  option  of 
paying  a  fat  fine  or  settling  up  his  water 
rate.  The  results  have  always  been  that  the 
consumer  pays  his  water  bill  and  the  city 
then  remakes  the  connection  so  that  the 
closets  can  be  flushed  as  the  ordinance 
directs. 
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Concrete  and  Reinforced  Concrete  Section 


Note :  This  Section  is  devoted  to  methods  and  costs  of  constructing  concrete 
and  reinforced  concrete  structures.  It  will  cover  the  selection,  testing  and  pro- 
portioning of  concrete  materials;  laboratory  tests  of  concrete;  concrete  mixing, 
transportation  and  placing;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  also  contain  articles  on  new  and  Interesting 
developments  in  the  design  of  reinforced  concrete. 


A  Study  of  a  Design  for  a  Reinforced 

Concrete    Abutment    with  Some 

Comparative    Estimates 

of  Cost.* 

The  abutment  described  in  the  following 
paper  was  desired  by  the  writer  in  order 
to  compare  it  with  a  standard  abutment  of 
plain  concrete  made  by  the  National  Trans- 
continental Railway  Commission.  The  end 
in  view  was  to  show  the  greater  economy 
of  material  effected  by  the  use  of  concrete 
reinforced.  The  design  is  detailed  in  the 
attached  drawings. 

Formula. — The  formula  which  these  cal- 
culations are  based  upon  depends  on  th<; 
following  assumptions:  (i)  The  sections 
plane  before  bending  are  plane  after  bend- 
ing; (2)  Total  tension  must  equal  total 
compression,  thus  fixing  the  neutral  axis. 

The  stress  strain  curve  is  a  parabola,  or 
in  other  words,  the  compression  stresses 
vary  as  the  ordinates  to  a  parabola,  whose 
vertex  is  either  at  the  top  of  the  beam  or 


Fig.  1 — General   Plan  of  Concrete 
Abutment. 

above  it.  It  is  also  assumed  that  the  con- 
crete is  subjected  to  tensile  stress  from  the 
neutral  axis  to  a  point  in  the  section  where 
the  elongation  is  the  same  as  that  devel- 
oped by  a  plain  beam  in  cross  bending. 
This  tensile  value  of  the  concrete  is  only 
assumed  to  make  the  formula  as  nearly 
correct  theoretically,  as  possible — it  has 
very  little  effect  on  the  size  of  beam  and 
amount  of  steel — less  than  1  per  cent  in 
fact.  To  obtain  an  equation  for  a  parabola 
that  would  represent  the  variations  of  the 
modulus  of  elasticity  of  the  concrete,  it 
was  considered  that  the  modulus  at  rup- 
ture, was  two-thirds  the  initial  modulus, 
that  the  resulting  parabola  represents  close- 
ly the  actual  stress-strain  diagram. 

This  formula  is  only  applied  to  the  ulti- 
mate strength  of  the  beam,  reinforced  with 
what  may  be  termed  the  critical  percentage 
of  steel.  This  percentage  is  such  that  when 
the  steel  reaches  its  elastic  limit,  the  com- 


pressive stress  on  the  extreme  fibre  of  the 
concrete  becomes  its  ultimate  strength. 

The  compressive  and  tensile  areas  are 
calculated,  and  the  compressive  and  tensile 
stresses  are  equated.  The  moment  of  re- 
sistance is  found  by  taking  moments  about 
the  center  of  gravity  of  the  compressive 
stresses,  giving  the  following  general  equa- 
tion: 

Where 

A/o  =  resisting  moment  of  beam  (ultimate). 
/>  =  ratio  of  reinforcement  in  terms  b  d. 
rf  =  yi  +  y,  effective  depth  of  beam. 
6^  width  of  beam. 
F  =  elastic  limit  of  steel  in  pounds  per 

square  inch, 
.s^  distance  from  extreme  fibre  in  com- 
pression to  center  of  gravity  of  com- 
pression area, 
yi  ^  distance   from    neutral   axis    to   ex- 
treme fibre  in  compression 


G^- 


Ee  '*« 
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Ec  =  initial  modulus  of  elasticity  of  con- 
crete in  compression. 

At  =  unit  of  elongation  of  concrete  in 
tension  at  rupture. 

"to  =  unit  of  elongation  01  concrete  in 
compression  at  rupture. 

The  above  formula  may  seem  rather 
complicated,  .but  for  any  ultimate  strength 
of  concrete  and  elastic  limit  of  steel  it  can 
be  reduced  to  simpler  ones,  making  the  so- 
lution of  beams  comparatively  easy. 

In  the  following  calculations  it  is  as- 
sumed that  average  rock  concrete  is  to  be 
used.  The  ultimate  strength  of  this  con- 
crete in  compression  is  taken  at  2,000  lbs. 
per  sq.  in.  in  cross  bending,  and  the  initial 
modulus  of  elasticity  is  taken  at  2,600,000. 
These  are  conservative  values  for  a  mix- 
ture of  I  part  Portland  cement,  3  parts 
sand,  and  6  parts  broken  stone.  For  the 
steel  .the  modulus  of  elasticity  was  assumed 
as  29,000,000,  and  the  elastic  limit  at  55,000 
lbs.  per  sq.  in.  From  the  general  formula 
the  following  can  be  derived  using  these 
constants : 
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From  these  a  table  can  be  arranged  from 
which  the  reinforcement  necessary  for  any 
size  of  beam  can  be  easily  determined. 

Sleel. — It  will  be  noticed  from  the  above 
that  steel  with  an  elastic  limit  of  50,000  lbs. 
per  sq.  in.  has  been  employed  in  this  de- 


sign. It,  of  course,  stands  to  reason  that 
as  the  ultimate  strength  of  the  beam  de- 
pends on  the  elastic  limit  of  the  steel,  the 
higher  this  elastic  limit  is  the  more  econom- 
ical it  will  be. 

To  the  use  of  high  carbon  or  high  elas- 
tic limit  steel  the  objections  may  be  made 
that  it  is  not  reliable,  and  that  its  full  value 
may  not  be  developed  owing  to  insufficient 
adhesion. 

Several  years  ago  it  was  thought  that 
economy  could  be  effected  by  employing 
high  carbon  steel  for  bridge  work.  It  was 
found,  however,  that  owing  to  punching 
and  the  irregular  stresses  produced  in 
plates  and  structural  shapes,  high  carbon 
steel  was  unreliable.  For  this  reason  some 
engineers  condemn  its  use  for  reinforced 
concrete.  It  should  be  remembered,  though, 
that  in  this  class  of  work  there  is  no  punch- 
ing of  the  steel  necessary.  The  stresses 
in  the  steel  are  nearly  all  tensile,  and  the 
ability  of  the  steel  to  safely  withstand  them 
has  been  proven  many  times  over.  Shear- 
ing stresses  need  never  be  considered 
either,  as  they  are  always  far  within  the 
shearing  strength  of  the  steel. 

The  steel  considered  in  these  designs  is 
the  Johnson  corrugated  bar,  which  has  an 
elastic  limit  of  50-6,500  lbs  per  sq.  in.,  and 
an  ultimate  strength  of  90-100,000  lbs. 

The  objection  that  adhesion  may  not  be 
s;ifficient  to  develop  the  full  strength  neces- 
sary of  high  elastic  limit  steel,  is  easily 
overcome  by  furnishing  a  suitable  mechan- 
ical bond.  An  intimate  union  or  bond  be- 
tween concrete  and  steel  is  of  first  import- 
ance, especially  as  failure  of  bond  or  lack 
of  it  may  often  have  disastrous  effects. 
Plain  round  or  square  bars  depend  on  ad- 
hesion for  the  union  of  steel  and  concrete. 
This  adhesion  is  partly  due  to  friction,  but 
chiefly  to  a  mechanical  bond,  formed  by 
the  grout  of  the  concrete  entering  into  the 
irregularities  on  the  surface  of  the  bar. 
There  are  three  influences  affecting  the  ad- 
hesion and  making  a  mechanical  bond  ad- 
visable: first,  water  percolating  through 
the  concrete  (no  concrete  is  perfectly 
watertight)  has  been  proven  to  reduce  the 
bond  between  one-half  and  two-thirds; 
second,  reinforcing  bars  when  stressed, 
even  within  their  elastic  limit,  must  have 
their  cross-section  slightly  reduced,  and 
any  shrinkaige  of  the  cross-section  of  the 
metal,  however  slight,  is  sufficient  to  ma- 
terially affect  the  adhesion,  inasmuch  as  the 
adhesion  consists  principally  in  the  enter- 
ing of  the  cement  particles  into  the  pores 
on  the  surface  of  the  metal.  If  the  metal 
has  a  working  stress  of  15,000  lbs.  per.  sq. 
in.,  then  the  proportionate  elongation  is 
.0005  per  unit  of  length,  with  a  decrease  in 
diameter  of  practically  one-half  or  .00025. 
by  no  means  a  negligible  quantity. 

Finally  vibrations  and  shocks  have  also 
been  proven  to  affect  the  adhesion.  This 
last  would  alone  warrant  the  adoption  of 
mechanxal  bond  reinforcement  for  railroad 
structures.  To  the  above  reasons  may  be 
added  the  many  chances  of  bars  being  dis- 
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turbed  in  partially  set  concrete  during  con- 
struction. From  the  foregoing  it  would 
item  wise  to  adopt  a  style  of  reinforcement 
with  a  suitable  mechanical  bond. 

Central  Conditions. — The  general  dimen- 
sions for  the  design  were  taken  from 
the  set  of  Standard  Abutments  of  the  Na- 
tional Transcontinental  Railway  Commis- 
sion, which  were  very  kindly  furnished  the 
writer  by  Mr.  H.  D.  Lumsden,  Chief  Engi- 
neer. 

.K  rather  high  abutment  was  chosen  as 
the  economy  of  reinforced  concrete  con- 
struction increases  with  the  height  of  the 
structure.  The  distance  from  the  ground 
level  to  sub-grade  was  taken  at  50  ft.  I  in., 
the  span  allowed  for  is  a  loo-ft.  deck  plate 
girder  with  the  girders  9  ft.  c.  to  c,  and 
the  same  width  and  depth  of  bridge  seat 


been  made  in  the  comparison  of  quantities 
and  cost  further  on. 

In  the  following  discussion  the  general 
methods  and  assumptions  for  designing  all 
parts  of  the  abutment  have  been  given. 
.Although  the  whole  has  been  worked  out 
in  detail,  in  order  to  make  a  proper  detail 
drawing,  where  calculations  of  the  same 
nature  are  necessary,  *nore  than  once  they 
have  not  been  carried  out  in  the  discussion. 

Foundations. — From  the  diagrams  of  sec- 
tions on  Fig.  3  it  will  be  seen  that  owing 
to  height  of  the  abutment  the  resulting  soil 
pressures  are  so  great  that  in  most  cases, 
unless  the  foundation  consisted  of  cement- 
ed gravel  or  rock,  pile  foundations  would 
have  to  be  used.  Therefore,  in  order  to 
make  this  design  as  modern  as  possible,  the 
use  of  concrete  piles  for  this  purpose  will 
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Fig.  2 — ^Typical  Section* 

was  allowed  as  that  shown  on  the  stand- 
ards referred  to.  The  distance  from  the 
groundline  to  the  bottom  of  the  foundations 
was  assumed  as  5  ft.,  as  shown  on  the 
standard  plan,  but  this  distance  is,  of 
course,  an  assumption.  It  depends  entirely 
on  local  conditions,  and  would  vary  accord- 
ingly. The  wing  walls  of  the  abutment 
slope  back  at  an  angle  of  60°  to  the  track. 
These  walls  are  stopped  at  a  height  from 
which  z  VA  to  I  slope  will  fall  inside  the 
line  tangent  to  the  face  wall  of  the  abut- 
ment at  the  ground  line.  This  is  the  only 
point  of  difference  from  the  standard  plan. 
In  it  the  wing  walls  are  run  out  to  a  height 
of  4  ft.  above  the  groundline.  This  seems 
hardly  necessary,  as  by  the  former  method 
a  clearance  equal  to  that  between  the  2 
face  walls  is  maintained,  which  in  most 
cases  will  be  all  that  is  necessary.  An 
allowance  for  this  reduction  in  quantity  has 
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first  be  considered.  The  use  of  concrete 
piles  may  not  in  all  cases  be  economical, 
especially  in  localities  where  good  timber 
piles  are  available  and  not  too  expensive. 
In  a  majority  of  cases,  however,  their  use 
will  be  found  satisfactory  where  the  fol- 
lowing conditions  obtain:  where  timber 
piles  are  scarce  and  consequently  expensive, 
where  the  distance  between  low  water  line 
and  ground  level  at  face  of  abutment  is 
considerable,  and  when  a  concrete  pile  is 
used  that  gives  a  bearing  capacity  much 
larger  than  that  of  an  ordinary  wooden 
pile. 

Design. — In  general  the  abutment  has 
been  designed  as  follows:  The  base  is 
about  one-half  the  height  This  dimension 
is  greater  than  the  4/10  usually  allowed  for 
solid  masonry  abutments,  and  therefore 
makes  the  structure  much  more  stable. 
This  extension  of  base  is  also  very  easily 


obtained  without  much  extra  cost.  Two 
main  buttresses  support  the  bridge  seat 
and  are  placed  directly  underneath  the  cen- 
tres of  bearing  of  the  girders.  A  face  wall 
connects  these  buttresses  to  take  care  of 
horizontal  earth  pressures  and  live  load 
pressures  transmitted  through  the  earth. 
The  face  wall  supported  by  buttresses  is 
continued,  forming  the  wing  walls.  The 
buttresses  and  face  wall  test  on  a  continu- 
ous base  which  resists  the  earth  pressures. 
At  the  back  of  the  bridge  seat  is  a  parapet 
wall  supported  by  buttresses  which  runs 
into  the  wing  walls.  The  face  wall  is  thor- 
oughly tied  to  the  buttresses  by  reinforcing 
bars.  As  the  height  of  this  abutment  is 
considerable  and  the  resultant  horizontal 
thrust  would  therefore  be  large,  a  shelf  has 
been  placed  between  the  four  centre  but- 
tresses to  reduce  the  overturning  moment. 
This  takes  somewhat  more  material,  but 
effects  an  economy  by  reducing  the  extreme 
soil-pressures  and  the  steel  necessary  in  the 
buttresses  to  withstand  the  overturning 
moment. 

The  stability  of  the  abutment  has  been 
examined  at  the  buttresses  A,  B,  C,  and  E. 
The  resultant  pressure  lines  and  soil  pres- 
sures, etc.,  for  these  sections  are  shown  by 
Fig.  3.    The  formula  used  for  determining 
stresses   in   earthwork   is   Rankine's,   prin- 
cipally  because   it    is    the   safest   formula, 
giving  beyond  doubt  pressures  in  excess  of 
actual  working  conditions. 
Let  P  =  resultant    pressure    on    wall    in 
pounds. 
/>  =  pressure  per  square  foot  of  hori- 
zontal pressure  on  wall  in  pounds. 
/I^=  weight  of  earth  per  cubic  foot. 
A  =  height  of  wall. 
® Wangle  of  surface  of  backfilling. 
<t>  =  angle  of  repose  'of  inaterial. 
then  at  any  height  h: 

W  h^  Cos  9  -  \/Cos'  e  -  Cos''  4> 

^  =  "T"*^"*  ®  Cos  ^i+vCos*»-Co^<t> 

In  this  discussion  the  worst  condition 
was  assumed,  «.  e.,  that  the  line  of  cleavage 
of  the  material  behind  the  wall  is  a  slope 
of  ^o"  to  the  horizontal,  or  that  0  =  30°. 

.A.t  the  top  of  the  embankment  6  is  of 
course=o°;  this,  although  perhaps  not 
quite  correct,  was  also  assumed  at  the 
other  sections  on  account  of  shortening  the 
work  necessary. 

The  above  formula  then  becomes — 


P  = 


wh* 


wh 


6     and?  =  -3- 

or  the  horizontal  pressure  per  square  foot 
at  any  depth  on  the  face  wall  of  the  abut- 
ment is  one-third  of  the  vertical  pressure 
per  square  foot  at  the  same  point.  This 
assumption  was  also  made  figuring  the  live 
load  pressures  on  the  abutment. 

In  examining  the  section  at  buttress  "A" 
two  cases  were  worked  out.  First,  the 
bridge  was  considered  fully  loaded  with  no 
live  load  on  the  track  behind  the  abutment ; 
second,  the  bridge  was  fully  loaded  to- 
gether with  a  live  load  of  10,000  lbs.  per 
lin.  ft.  of  track  behind  the  abutment    The 
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total  dead  load  of  the  girder  span  was  as- 
sumed as  200,000  lbs.,  and  the  live  load  of 
the  span  fully  loaded  as  610,000  lbs.,  mak- 
ing a  load  on  each  main  buttress  of  202,500 
lbs.  The  live  load  of  10,000  lbs.  per  lin.  ft. 
of  track  was  considered  distributed  over  18 
ft,  giving  a  vertical  intensity  of  555  lbs.  per 
sq.  ft.,  and  a  horizontal  intensity  of  185  lbs. 
per  sq.  ft.  The  shelf  between  the  buttresses 
was  considered  to  relieve  the  wall  from  the 
effects  of  the  live  load  below  it,  and  to  re- 
duce the  intensity  of  the  earth  pressure. 
The  horizontal  pressure  below  the  shelf 
was  figured  as  the  same,  due  to  a  height  of 
earth  equal  to  the  height  of  the  shelf  above 
the  base.  Of  the  two  cases  considered  at 
buttress  "A,"  the  second  gave  a  greater  ex- 
treme soil  pressure,  namely,  11,590  lbs.  per 
sq.  ft.     The  resultant  pressure  line,  how- 


's*/'*- 


maximum  at  buttress  "A,''  it  may  be  con- 
sidered that  the  wall  will  not  suffer  from 
this.  The  diagrams  of  Fig.  3  show  the 
maximum  upward  soil  pressures,  also  the 
downward  earth  pressures  on  the  base  due 
to  the  weight  of  the  earth  fill  on  top. 

Parapet  Wall. — This  consists  of  a  i6-in. 
wall  supported  by  the  continuations  of  two 
of  the  main  buttresses.  This  wall  is  de- 
signed as  a  horizontal  beam  supported  by 
the  buttresses,  which  are  9  ft.  c.  to  c.  In 
nearly  all  reinforced  concrete  structures 
beams  act  as  continuous  ones,  due  to  the 
method  of  construction.  It  is,  however, 
difHcult  to  say  exactly  how  much  this  con- 
tinuity can  be  relied  upon.  Some  design- 
ers neglect  it  altogether  and  figure  the  beam 
as  one  simply  supported.  It  seems,  how- 
ever, better  and  more  general  practice  to 
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Fig.  2 — Typical  Sectiona  of  Concrete  Abutments. 
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ever,  intersects  the  base  inside  of  the  mid- 
dle third.  Referring  to  this,  another  ad- 
vantage of  reinforced  concrete  walls  is  ob- 
vious. As  they  are  capable  of  taking  tensile 
stresses,  it  is  not  of  such  importance  as  in 
plain  masonry  that  the  resultant  pressure 
line  should  intersect  the  base  within  the 
middle  third.  All  that  has  to  be  taken  care 
of  is  that  the  extreme  soil  pressure  does 
not  exceed  the  safe  allowable  bearing  capac- 
ity of  the  foundation  soil. 

Sections  at  buttresses  B,  C,  and  E  were 
examined  in  a  similar  manner  to  the  one 
mentioned.  It  was  assumed  that  the  live 
load  would  not  have  any  effect  beyond  the 
buttresses  "B"  so  that  at  "C"  and  "E," 
earth  pressures  were  alone  figured  on.  It 
will  be  noticed  that  in  these  other  sections 
the  resultant  pressure  line  does  not  inter- 
sect the  base  within  the  middle  third,  but 
as   the   soil   pressures   do  not   exceed   the 


figure  the  moment  of  resistance  of  such  a 

I 
beam   as  —  wl',  reinforcing   it  so  that  the 

10 
continuity  can  be  taken  full  advantage  of. 
Size  of  parapet  wall  necessary  at  bottom. 
Height  of  earth  fill  =  to  about  10  ft. 

10  X  100 

Horz.  pressure  = =  333  lbs.  per 

3 
sq.  ft. 

The  vertical  pressure  due  to  live  load  at 
this  point  is  assumed  as  10,000  distributed 

10,000 
over  13  ft.= =  770  lbs.  per  sq.  ft. 

Horizontal  pressures  are  due  to  L.L.  = 

no 

—  =  257  lbs. 
3 
To  this  live  load  pressure  was  added  50 
per  cent  to  allow  for  the  effect  of  impact. 


Total  load,  therefore  =  718  lbs.  per  sq.  ft 
In  the  calculations  throughout  a  factor  of 
safety  of  4  has  been  allowed. 

The  ultimate  moment  on  a  strip  of  wall 
I 
I     ft.     wide  =  — 718x81x12x4^232.600 

10 
in.  lbs. 

This  requires  a  beam  8  ins.  deep  with 
0.68  sq.  in.  of  metal  per  sq.  ft.  The  thick- 
ness of  the  parapet  wall  is  16  ins.,  but  as, 
in  order  to  prevent  exposure  of  reinforcing 
metal,  all  bars  are  to  be  placed  3  ins.  in  the 
clear  from  exposed  surfaces,  the  effective 
depth  of  the  wall  is  say  14  ins.  The  steel 
can  therefore  be  reduced.  This  is  dooe 
proportionately  to  the  depth,  as  the  amount 
of   steel   necessary   varies   directly  as  tht 

8 
depth.    Steel  necessary  therefore  is  — x.ffl 

14 
=  .39  sq.  in.  per  foot. 

In  designing  reinforced  concrete,  it  is 
always  important  to  examine  shearing 
stresses,  as  they  very  often  are  the  limiting 
factors  for  beams.  The  average  shear  on 
any  section  should  never  exceed  60  lbs.  per 
sq.  in.  If  it  does  exceed  this  amount,  shear 
reinforcement  should  be  used.  Shear  on  u 
3.5  X  7.18 

in.  of  parapet  wall= =^I3  lbs. 

16X12 

Fact  Wall. — The  face  wall  is  designed  by 
the  same  method  as  the  parapet  wall  It 
was  considered  better  to  make  this  wall 
somewhat  stronger  than  figured,  due  to  the 
fact  that  besides  being  subjected  to  cross 
bending,  it  is  in  compression  due  to  its  own 
dead  load,  and  also  in  compression  due  to 
its  T-beani  action  in  conjunction  with  the 
buttress.  For  this  reason  a  batter  of  i  in 
24  was  put  on  the  face.  Horizontal  bars 
are  hooked  over  the  bars  in  the  face  wall 
and  run  back  into  the  buttress.  These  were 
figured  strong  enough  to  take  the  horizon- 
tal reaction  of  the  wall  between  buttresses, 
without  depending  on  the  tensile  strength 
of  the  concrete.  Impact  loads  were  not 
considered  below  the  parapet  wall,  as  at 
that  depth  they  will  be  pretty  well  dissi- 
pated in  the  embankment.  The  greatest 
stress  in  the  face  wall  in  the  center  of  the 
abutment  will  be  found  according  to  the 
assumption  made,  just  above  the  relieving 
shelf.  When  figured  as  already  shown,  the 
amount  of  metal  necessary  per  square  foot 
was  0.43  sq.  in.  per  sq.  ft;  ^  in.  bars  12 
ins.  on  centres  are  used  in  face  and  parapet 
walls  to  take  care  of  cross-bending.  This 
is  somewhat  more  than  actually  figured; 
but  as  the  increase  of  metal  increases  the 
cost  only  slightly,  it  is  generally  better  to 
incur  a  small  increase  in  cost  and  be  on  the 
safe  side.  To  tie  the  face  wall  together 
vertical  Vi  in.  bars  2  ft.  on  centres  are 
used,  and  to  take  care  of  the  reverse  mo- 
ment over  the  supports,  )4  in.  bars  12  ins. 
on  centers  5  ft.  long  are  used. 

Bridge  Seat.— The  main  buttresses  are 
large  enough,  and  are  designed  to  carry  the 
bridge  loads  directly  to  the  base,  so  the 
bridge  seat  has  no  direct  load  to  carry.  In 
this  case  it  was  made  2  ft.  thick.    It  should 
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be  strong  enough  to  tie  the  structure  to- 
gether thoroughly  and  for  that  reason  it  is 
well  to  reinforce  it  so,  that  if  the  necessity 
arises,  it  will  be  capable  of  developing  its 
full  strength. 

Reinforcement  necessary  for  this  is  22x 
.085=  1.82  sq.  ins.  per  sq.  ft.;  i  in.  bars  6}4 
ins.  on  centers  are  used  with  transverse,  J4 
in.  bars  2  ft  on  centers. 

The  bridge  seat  may  be  figured  for  a  pos- 
sible displacement  of  the  girder. 

Dead  load  =  50,000  lbs.  Supposing  a  dis- 
placement of  3  ft  were  possible  equal  to 
33000x36x4 =4300,000  in.  lbs.  This  would 
be  distributed  over  2  ft  6  ins.  of  bridge 
seat,  and  would  need  a  depth  of  about  23 
ins.  with  about  the  same  reinforcement  as 

33000 

above,   then   shear   would   be =46 

30X24 
lbs.  per  sq.  in. 

Base. — The  base  should  be  of  sufficient 
width  to  properly  distribute  the  load  within 
the  safe    bearing    values   of   the   material. 


The  base  between  buttresses  behind  the 
by   the  buttresses   to  take  the  upward  or 
downward  pressure,  as  the  case  may  ■  be. 
At  A  there  is  a  maximum  upward  pressure 
of  5,550  lbs.  behind  the  wall,  and  a  maxi- 
mum downward  pressure  of  5,800  lbs.  per 
sq.  ft.  at  the  end  of  the  base. 
I 
Span  =9  ft  Mu= — x  5800  x  81  x  12x4 
10 
=  2,250,000  in.  lbs. 

face  wall  is  figured  as  a  beam  supported 
5800x35 

Shears =  47  Jbs.  per  sq.  in. 

36  X  12 

Amount  of  steel  necessary  for  a  36  in. 
beam  to  take  this  load  =  1.4  sq.  in.  per  sq. 
ft.;  I  in.  bars  9  ins.  on  centres.  The  top 
and  bottom  of  the  base  are  reinforced  this 
way,  the  spacing  of  the  bars  in  the  centre 
being  somewhat  further  apart  as  the  loads 
to  which  the  base  is  subjected  are  not  so 
great.     The  vertical  bars  in  the  buttresses 


at  the  base.  In  reality  they  will  most  likely 
act  in  conjunction  with  face  as  T-beams,. 
the  face  wall  taking  the  compression.  It 
will  be  safer,  however,  to  figure  the  but- 
tress as  a  simple  beam.  The  factor  of 
safety  in  figuring  the  ultimate  moment  has 
been  reduced  to  3  in  this  case,  as  this  mo- 
ment is  greatly  in  excess  of  the  moment  of 
stability  of  the  abutment,  as  a  whole,  and,, 
therefore,  it  is  not  advisable  to  design  any 
member  to  resist  a  very  much  greater  over- 
turning moment  than  the  stability  of  the 
abutment  as  a  whole  will  allow.  Buttress^ 
A:  Depth  at  base  =  20  ft  and  width  =  2- 
ft 

M„- 326000 X 26.7 X  12x3-302,390,000  in. 
lbs.  or  161,200,000  in.  lbs.  on  12  ins. 

Depth  necessary  =  202  ins.    Area  of  steel 
202 
=  —  X  17.17=  14.55  sq.  ins. 

240 

Therefore  total  area  necessary  =  29.0  sq> 
ins.  or  19 —  il4  in.  bars. 

These  bars  are  extended  far  enough  into 
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Fig.  3 — Diagrams  Showing    PreMure    Line*  and    Pressures  for  Concrete   Abutments. 


In  this  example,  owing  to  the  height  of  the 
abutment,  the  loads  are  so  excessive,  that 
if  a  rock  foundation  were  not  available, 
piles  would  be  used.  Assume  a  foundation 
of  suflScient  bearing  capacity. 

Average  soil  pressure  on  projection  of 
base  beyond  face  wall  at  buttress  A= 
10,300  lbs.  per  sq.  ft  This  projection  is 
assumed  to  act  as  a  cantilever.  Projection 
is  7  ft  In  this  case  shear  will  be  found  to 
be  the  limiting  factor. 

Assuming  the  thickness  at  the  face  wall 
to  be  7  ft  6  ins.,  average  shear  on  12  ins. 


10  300  X  7. 


=  66  lbs. 


90X  12 

Shear  reinforcement  has  been  used  here 
as  shown  by  Fig.  2. 

Ultimate  moment  on  12  ins.  =  10300  x  7  x 
3-5x12x4=12,200,000  in.  lbs. 

58 
Steel   necessary    to    take    tension = — x 

90 
4-92=3i6  sq.  ins.  per  sq.  ft.  or  i^  in.  bars 
6'/2  ins.  on  centres. 


should  be  carried  through  and  hooked  over 
longitudinal  bars  in  the  base. 

The  shelf  between  centre  buttresses  is 
figured  as  a  horizontal  beam,  carrying  a 
dead  load  of  3,900  lbs.  per  sq.  ft,  and  a  live 
load  of  550  lbs.  per  sq.  ft  The  thickness  of 
this  shelf  is  30  ins.,  and  the  amount  of  re- 
inforcement necessary  is  I  in.  bars  9  ins.  on 
centres. 

Buttresses. — The  main  buttresses  should 
in  all  cases  be  placed  directly  under  the 
bed  plates  of  the  girders;  they  are  widened 
out  at  the  bottom  to  distribute  their  load 
on  the  base,  and  are  reinforced  by  bars 
placed  in  the  rear,  anchored  in  the  base, 
to  take  care  of  the  overturning  moment 
In  case  of  through  spans,  it  will  be  found 
necessary  to  place  an  additional  buttress 
between  the  two  main  ones.  The  wing 
walls  are  similarly  treated,  buttresses  being 
placed  9  to  10  ft  on  centres  sufficiently  re- 
inforced, to  resist  the  overturning  moment 
due  to  horizontal  earth  pressures.  The 
buttresses  were  figured  as  cantilevers  fixed 


the  base  to  have  sufficient  anchorage  to  de- 
velop their  full  tensile  strength.  The  but- 
tresses for  the  wing  walls  are  designed 
similarly. 

In  constructing  an  abutment  on  the  above 
design,  care  should  be  taken  to  ensure  suf- 
ficient anchorage  against  slipping  along  the 
foundation  line  by  sinking  the  foundation 
into  the  rock  if  there  is  rock  foundation,  or 
by  building  a  toe  along  the  front  of  the 
wall  in  other  material,  and  providing  fof 
good  drainage  of  the  foundation.  If  pile* 
are  used,  the  shear  along  the  foundation 
line  should  be  examined. 

Comparison  of  Standard  Plain  Concrett 
Abutment  and  Reinforced  Concrete  Abut- 
ment.— Initial  cost  is  generally  the  principal 
and  most  important  point  of  comparison, 
and  in  this  respect  the  reinforced  concrete 
abutment  makes  a  very  creditable  showing. 
The  contents  of  the  standard  abutment 
from  the  standard  plan  is  1,786  cubic  yds. 
Making  an  allowance  of  142  cu.  yds.  for 
the  shortening  of  the  wing  walls  as  indi- 
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Spade   fO'   Sutftont.    Ceacreu 
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(ivMit  I'o  rrtiii-(ly  tliriio  faults  a  special 
liiiithinit  f-\^M\v  ilmwn  by  the  nccompany- 
>»««  evil  h,t»  hccn  piii  on  the  market  by  the 
V'<Mu-<vte  Spade  Mfg.  Co.,  Chicago,  III.  As 
xwl'  he  M'e«,  the  tool  is  simply  a  spade  with 
a  |Xt'<l<MAte\l  blavle.  It  is  used  itt  the  usual 
tivM»-et  vle<etihe\l  alMne,  and  because  the 
f>oMo>,it\.Mt«  are  narniw  none  of  the  stone 
t'ij%  t'l  vniih  «hile  ant|ile  opportunity  is 
h.'xd   bv   t'-e    Sqm.l   mortar   to   get   to   the 

OMMtnctittc  Wall  Forms  with  Special 
Plaak  Holders. 

'i  '■e  ac\>MV!i^>anyn\s  sketch.  Fig.  I.  shows  a 
rre;!-:.Nl  i^f  ^'-ins  plank  holders  in  con- 
st nvt;--.s  wa'l  t>nT>«  without  studding.  The 
hr'dors  are  mav".e  of  malleable  iron  and  are 
the  :i-;ventiv>n  of  Thomas  C,  FarrcU,  con- 
tractor. ^\■»s^lnpton,  N.  J.  The  mode  of 
operation    m   »aV.    c>>nstnvtion   is   as   fol- 

Scantlings  2x4  ins.,  are  ctit  to  length 
and  )oxc',N-;  i-p  exactly  for  a  ground  course 
ent:re;>-  aronnd  the  building.  On  these 
scantlings  set  e<ipem-ise  hoiders  are  placed  at 
evcx-  angle  and  at  such  i>oints  as  net-essary 
in  intermediate  straight  lengths  and  are  tie 
bolted  together  across  the  waH.  Between 
holders  strips  of  kth  are  nailed  on  top  of 
the  vanthngs,  so  as  to  brir^  the  top  edge 
01  the  ground  form  fifsh  m'ith  the  honzon- 
tal  webs  of  the  holders  and  make  a  dose 
1.  int  «Hth  the  bott.'^m  of     the  first     form 


Vm  Flank  Holder  for  Walt 
Forma. 
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the  inside  of  the  planks  can  be  veneered 
flush  with  the  webs  of  the  holders. 

The  following  estimate  is  made  by  Mr. 
FarrcU  of  the  cost  of  wall  form  constric- 
tion by  this  method : 

Size  of  building  40  x  40  ft  x  31  ft.  higii 
with  two  gables,  40  x  ao  ft.  gives  for  12-iiL 
walls. 

40  X  40  X  31  ft.  walls 4:960  cu.  ft 

40  X  JO  ft.  gab!es.  tmo 800 ca  ft 


Total  5.r6ocn.ft 

This  amoutns  to  Jij":  r=.  yds.  of  wi2 
volume  and  11.5JO  sq  ft.  .:-f  face  !>nn  work. 
Two   courses   cf     forrns     rc^-iring     thres 
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This  gives  unit  costs  per  cubic  yard  of 
concrete  as  follows: 

Per 
Cu.  Yd. 
$0,085 
o.or3 
0.070 
0.025 


Item.  Total. 

Holders,  15%  of  cost $18.00 

Boks,  25%  of  cost 2.75 

Lumber,  33'/j%  of  cost 15.00 

Labor  5.50 


Totol    $41-25       $0,194 

The  cost  of  forms  per  square  foot  of 
face  comes  to  about  0.35  ct. 

The  plank  holders  described  can  be 
adapted  to  various  other  kinds  of  building 
form  work.  Figure  2  shows  their  adapta- 
tion to  form  construction  for  combined  con- 
crete curb  and  gutter. 


Cost  of  Grinding  Gold  Ore  in  Tube  Hills. 

The  extensive  use  of  tube  mills  for  grind- 
ing cement  makes  the  following  figures  of 
tlie  cost  of  tube-milling  gold  ore  of  gen- 
eral interest.  These  figures  are  taken  from 
a  paper  read  before  the  American  Mining 
Congress  at  its  Denver,  Colo.,  meeting  in 
1906  by  Mr.  F.  L.  Bosqui.  We  quote  as 
follows : 

"The  cost  of  tube  milling  is  variable.  In 
this  country  and  Mexico  it  will  range  be- 
tween 20  and  40  cts.  per  ton.  The  practice 
at  £1  Oro,  Mexico,  and  at  Telluride,  Colo., 
is  representative  of  the  best  practice  on  this 
continent,  while  the  figures  on  tube  milling 
at  the  Combination  mine,  Goldfield,  Nev., 
probably  represent  the  maximum  of  cost, 
owing  to  high  price  of  power  and  labor. 
A  small  4  X  12-ft.  trunnion  mill  is  installed 
at  the  latter  property  for  sliming  the  forty- 
mesh  product  from  a  Bryan  mill.  The 
product  of  ten  stamps,  about  35  tons  of  ore 
per  day,  passes  to  the  tube  mill  classifier, 
and  of  this  product  about  75  per  cent  goes 
to  the  tube  mill,  or  24.6  tons  per  day.  The 
following  figures  may  be  of  interest : 

"Cost  of  2y2-'m.  silex  lining  laid  in  mill, 
$323.50;  life  of  lining,  4  months;  cost  of 
lining,  7.7  cts.  per  ton  of  ore  stamped ;  cost 
of  pebbles  delivered  Goldfield,  $71.00  per 
ton;  consumption  of  pebbles,  2.03  lb.  per 
ton  of  ore  stamped;  cost  of  pebbles,  7.1  cts. 
per  ton  of  ore  stamped;  horsepower:  25 
h.  p.  at  $11.25  per  h.  p.  per  month;  cost  of 
horse  power,  26.7  cts.  per  ton  of  ore  stamp- 
ed; summary:  Cost  per  ton  of  ore  stamp- 
ed- 

Pebbles $0,071 

Lining  .077 

Power  267 


Total   per  ton $0,415 

"Tending  the  mill  is  one  of  the  several 
duties  falling  upon  one  man;  and  the  con- 
sumption of  lubricants  is  almost  negligible. 
I  have,  therefore,  not  included  these  two 
items  in  the  cost.  This  cost  of  41  cts.  per 
ton  may  be  assumed  to  be  the  maximum  for 
tube  milling,  owing  to  the  very  high  cost 
of  labor  and  freightage  in  the  southern  Ne- 
vada camps." 


Earth  and  Rock  Section 


Note:  This  Section  1«  devoted  to  methods  and  costs  of  excavating  earth  and 
rocl<  and  building  embanl<ments.  It  wiil  cover  the  grading  of  roads  and  rail- 
roads, dilfing  and  canal  woric,  dredging,  building  reservoirs  and  earth  dams, 
sewer  and  water  pipe  trenching,  quarrying,  etc. 


A  High  Cost  of  Hauling  Earth  with 
Wagons. 

A  high  cost  of  doing  a  piece  of  work  is 
at  times  as  instructive  as  a  low  cost.  When 
the  work  is  well  managed,  and  the  cost  is 
excessive  it  sometimes  means  that  the  work 
has  been  poorly  planned.  If  such  is  the 
case,  the  facts  can  seldom  be  brought  out 
except  by  the  keeping  of  detail  costs,  and 
then  afterwards  having  these  costs  analyzed 
and  compared  with  other  costs  of  similar 
details.  An  engineer  cannot  depend  upon 
contract  prices  to  guide  him  entirely  in 
such  matters,  as  too  many  contractors,  even 
of  high  standing,  base  their  bids  upon 
guesses  and  impressions  rather  than  upon 
an  analysis  of  similar  work,  with  the  re- 
sult that  their  contract  prices  may  give  but 
little  idea  of  the  relative  cost  of  work.  They 
are  as  liable  to  be  too  high  as  too  low. 
Then,  too,  contractors  sometimes  unbalance 
their  bids  to  prevent  their  competitors  and 
the  engineers  from  knowing  the  real  value 
or  price  they  have  set  upon  certain  work. 

The  engineer  can  then  only  inform  him- 
self, as  previously  stated,  by  having  a  cost 
record  kept  of  the  work.  This  is  so  of  earth 
wprk,  which  varies  much  in  cost  accord- 
ing to  the  method  of  doing  the  work,  and 
the  local  conditions  surrounding  it,  yet  the 
various  details  that  go  to  make  up  the 
costs  can  by  study  be  learnt  accurately,  and 
applied  with  a  little  experience  and  judg- 
ment to  any  piece  of  work. 

In  this  article  the  cost  in  detail  is  to  be 
given  of  some  earth  excavation  on  a  rail- 
road. There  were  1,006  cu.  yds.  of  mate- 
rial to  be  excavated  from  a  cut  and  placed 
in  an  embankment  2,600  ft.  away.  The 
work  was  done  in  the  early  part  of  April, 
when  the  ground  was  still  cold  and  wet 
from  the  winter  snows  and  rains.  The 
material  was  a  stiff  clay,  and  it  would  have 
been  almost  impossible  to  have  hauled  it 
over  the  roadbed ;  a  convenient  wagon  road 
from  the  cut  to  the  fill,  of  the  same  length 
as  the  haul  on  the  roadbed,  however,  allow- 
ed by  the  haul  being  made  over  it. 

Patent  dump  wagons  of  ij4  cu.  yds.  ca- 
pacity, with  sideboards,  were  used  to  haul 
the  dirt.  At  first  two  horses  were  used 
with  these  wagons,  but  as  the  road  became 
cut  up  the  number  of  wagons  was  reduced 
and  the  extra  horses  added  to  the  other 
teams,  making  some  three  horse  wagons 
and  some  four  horse  wagons.  By  loading 
the  wagons  to  their  utmost  capacity  the 
shovelers  were  thus  kept  busy,  but  the  cost 
of  hauling  was  increased. 

The  road  finally  became  so  cut  up  from 
the  wagons,  that  the  ruts  had  to  be  filled, 
and  in  some  places  ashes  had  to  be  bought, 


and  put  in  these  bad  spots.  Fortunately 
the  railroad  track  was  laid  down  to  the  cut, 
so  ashes  could  be  brought  to  the  work  over 
the  railroad.  The  cost  of  this  repairing  to 
the  road  is  given  below. 

The  earth  was  loosened  by  plowing,  a 
four  horse  plow  team  being  used,  but  this 
team  also  did  the  plowing  for  another  gang 
of  men,  on  an  adjoining  piece  of  work. 
This  cut  the  cost  of  loosening  the  earth  in 
half. 

The  wages  paid  for  a  ten  hour  day  are 
listed  in  the  cost  of  the  work  given  below. 
An  extra  foreman  was  used  for  two  days 
when  the  roads  were  bad,  and  before  the 
ashes  were  put  in  place,  to  look  after  the 
teams  on  the  road  and  on  the  dump.  An- 
other foreman  looKed  after  the  road  re- 
pairing. Nine  or  ten  men  made  up  the 
gang  of  shovelers.  While  the  work  was 
going  on  rain  interfered  with  it,  there  being 
3  or  4  rainy  days,  and  twice  it  rained  at 
night.  This  helped  to  make  the  clay  heav- 
ier, consequently  harder  to  shovel,  and  put 
the  roads  in  worse  condition. 

The  cost  of  the  work  was  as  follows  : 

Foreman,  14  days,  @  $3.00 $  42.00 

Shovelers,  134  days,  @  $1.50 aoi.oo 

Dumpmen,  30^4  days,  @  $1.50 45.75 

Plowing,  7  days,  @  $9.00 63.00 

2  horse  wagons,  86  days,  @  $4.50 387.00 

3  horse  wagons,  3  days,  @  $6.00 18.00 

4  horse  wagons,  11  days,  @  $7.50..    82.50 


Total    $845.25 

Cost  of  work  on  wagon  road  was : 

Foreman,  2  days,  @  $3.00 $  6.00 

Foreman,  2  days,  @  $2.50 5.00 

Teams,  2  days,  @  $4.50 9.00 

Men,  10  days,  @  $1.50 15.00 

2  carloads  ashes  @  $5.00 10.00 


Total  $  45.00 

Grand  total  $890.25 

The  cost  per  cubic  yard  for  each  item 
was: 

Foreman   $0,043 

Loosening  O.063 

Loading    0.201 

Dumping  0.046 

Transporting    : 

Hauling  0487 

Repairs  to  road 0.045 


Total  per  cu.  yd $0,884 

To  the  above  cost  must  be  added  a  small 
percentage  for  superintendence  and  general 
expense. 

The  cost  of  shoveling  shows  an  output 
per  man  day  of  75^  cu.  yds.  In  this  same 
material  when  it  was  dry  and  well  loosened 
a  man  would  shovel  into  a  cart  from  12  to 
14  cu.  yds.  per  day,  but  on  this  piece  of 
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work  the  ground  was  wet  and  so  the  clay 
was  heavy  and  the  loosening  was  done  en- 
tirely with  the  plow.  In  such  material  a 
plow  breaks  the  ground  into  big  clods  and 
very  little  fine  material,  thus  making  shovel- 
ing harder  and  more  expensive.  A  dump 
wagon  with  side  boards  is  higher  than  a 
dump  cart,  hence  this  fact  also  means  a  re- 
duction in  the  yardage  shoveled  per  man 
day.  The  output  of  from  7  to  8  cu.  yds. 
per  day  seems  fair. 

The  plow  loosened  for  this  iob  about  75 
cu.  yds.  per  day,  and  as  it  was  also  doing 
work  for  another  gang  it  is  but  right  to  as- 
sume that  it  loosened  as  much  material  for 
the  other  gang,  making  a  total  of  about 
150  cu.  yds.  loosened  by  thf  plow.  This 
is  a  small  day's  work  for  such  a  plow,  and 
it  could  have  done  more. 

The  men  on  the  dump,  and  there  were 
generally  two,  each  handled  about  33  cu. 
yds.  The  embankment  was  made  over  a 
tide  water  marsh  and  it  took  two  men  to 
keep  the  material  spread  out,  and  a  few 
days  when  the  clay  was  very  wet  three 
men  were  needed. 

The  hauling  cost  2  cts.  per  100  feet  of 
haul  per  cubic  yard.  This  was  high,  but 
the  reasons  for  this  have  already  been  ex- 
plained. This  cost  shows  in  a  striking 
manner  how  expensive  hauling  of  earth  can 
become  when  the  haul  is  long  and  it  is 
made  under  unfavorable  conditions.  The 
number  of  wagon  days  was  exactly  100, 
this  meant  that  10  cu.  yds.  was  hauled  per 
wagon  per  day.  As  86  per  cent  of  these 
loads  were  hauled  with  2  horses,  the  aver- 
age load  was  not  over  i  cu.  yd.  place  meas- 
urement; this  would  make  10  round  trips 
per  day  for  each  team,  which  would  mean 
that  the  horses  traveled  10  miles.  This 
is  enough  to  show  the  bad  condition  of  the 
roads,  as  a  team  should  make  from  18  to 
20  miles  per  day,  and  it  is  possible  for  it 
to  make  more. 

This  is  a  high  cost  for  moving  earth  on  a 
railroad,  and  it  is  needless  to  say  that  the 
cost  exceeded  the  contractor's  price,  al- 
though he  no  doubt  had  figured  on  some  of 
these  excessive  costs  occurring,  as  he  made 
money  on  his  entire  grading  contract.  This 
shows  then  that  it  may  have  been  the  fault 
of  the  engineer  that  this  cost  was  so  high. 
This  earth  could  have  been  wasted  along 
side  of  the  cut,  even  at  that  time  of  the 
year,  for  less  than  it  cost  to  haul  it.  Then 
if  it  was  possible  to  get  a  borrow,  material 
could  have  been  borrowed  for  the  embank- 
ment at  a  nearby  point.  This  would  have 
meant  tho  excavation  of  two  yards  instead 
of  one,  but  the  cost  of  this  total  yardage 
would  have  been  less,  done  with  scrapers, 
than  the  1,006  cu.  yds.  done  with  wagons, 
even  including  a  fair  price  paid  for  the  bor- 
row pit. 

If  land  could  not  be  purchased  for  a  bor- 
row, then  the  engineer  was  compelled  to 
have  the  earth  hauled,  and  no  blame  can 
be  put  upon  him,  but  an  example  of  this 
character  shows  how  important  it  is  to  con- 
sider all  of  these  things.    One  such  job  on 


several  miles  of  construction  means  to  raise 
the  bid  price  on  grading  many  cents,  and 
if  it  is  possible  to  prevent  this,  the  engi- 
neer should  use  his  best  endeavors  to  do  so. 
The  keeping  of  costs  wilt  not  only  impress 
these  things  on  his  mind,  but  will  put  him 
in  a  better  condition  to  judge  of  their 
merits. 


Comments  on  the  Use  of  the  Mattock. 

In  using  many  of  the  small  tools  for  ex- 
cavation, many  mistakes  are  often  made, 
from  either  thoughtlessness  or  by  not  being 
posted  as  to  the  adaptability  of  the  tools. 
This  adds  to  the  cost  of  the  earth  work, 
but  the  added  cost  is  generally  only  to 
some  one  detail  or  factor,  and  it  is  often 
lost  sight  of,  inasmuch  as  the  added  cost  is 
small  for  each  unit,  and  only  because  no- 
ticeable on  a  large  job.  Even  then  it  is 
difficult  to  tell  that  the  work  is  costing 
more  than  it  should,  unless  cost  data  is 
kept  and  kept  to  show  every  detail  of  the 
work  and  its  cost 

Contractors  often  say  that  their  methods 
of  doing  work,  and  the  system  they  use, 
are  bound  to  be  the  correct  ones,  for  they 
are  making  moriey,  and  that  is  the  supreme 
test.  That  is  a  test  as  to  whether  their 
methods  and  system  are  better  than  those 
under  which  money  is  lost,  but  the  ques- 
tion of  more  importance  is,  "Are  the 
methods  and  system  they  are  using  making 
for  them  all  the  money  that  it  is  possible 
to  make?"  That  should  be  the  supreme 
test.  In  other  words,  the  best  method  and 
the  best  system  is  the  one  that  has  cut  out 
all  waste,  reducing  the  cost  to  the  minimum 
and  netting  the  greatest  possible  profit 
This  in  the  broad  sense  is  the  work  of  the. 
engineer. 

These  words  and  thoughts  are  extremely 
applicable  to  earth  excavation.  Earthwork 
and  earth  structures  are  among  the  oldest 
of  all  engineering  works,  yet  we  are  learn- 
ing new  economic  facts  regarding  this 
branch  of  engineering  every  decade.  Near- 
ly every  engineering  problem  presents  some 
feature  of  earth  excavation  that  has  to  be 
solved. 

The  first  detail  of  excavation  is  how 
shall  the  earth  be  loosened?  Some  form 
of  the  pick  and  shovel  are  among  the  old- 
est earth  working  tools  that  are  known  to 
men.  These  tools  were  used  in  prehis- 
toric times.  Hence  some  kind  of  a  pickax 
was  first  used  by  man  to  loosen  earth.  To- 
day we  have  various  styles  of  picks  that 
are  in  use.  One  of  these  is  known  as  the 
mattock,  and  it  is  of  the  uses  and  mis- 
uses of  this  tool  that  we  wish  to  speak. 

There  are  three  kinds  of  mattocks  in  use 
to-day.  The  first  one  is  known  as  the  grub 
ax  or  grubbing  hoe.  This  is  used  to  a 
greater  extent  by  farmers  than  it  is  by  dirt 
movers.  It  is  really  a  compromise  between 
a  pick  and  a  hoe.  It  has  an  eye  for  the 
handle  like  a  pick,  but  it  only  has  one  end 
or  blade  like  a  hoe,  the  blade  being  from  2 
to  3  ins.  wide.  To-day  the  hoe  is  not 
looked  upon  as  a  dirt  digging  tool,  but  a 


heavy  type  of  hoe  has  frequently  been  used 
as  a  digger.  During  the  slave  days  in 
some  of  the  southern  states  the  hoe  was 
used  extensively  to  loosen  the  ground  for 
the  planting  of  cotton  and  other  crops,  in- 
stead of  plows.  With  a  large  number -of 
slaves  to  be  kept  employed  during  the  mild 
winter  months,  it  was  found  more  economi- 
cal to  turn  the  ground  with  heavy  hoes 
than  to  use  horses  and  plows.  Hoes  are 
still  used  to  dig  up  weeds  and  small  roots, 
but  for  heavy  roots  that  go  deep  into  the 
ground  it  is  too  broad  to  do  the  work  welU 
so  the  grub  ax  or  grubbing  hoe  is  used 
for  this  purpose. 

This  tool  is  like  the  mattock  in  common 
use  among  contractors,  except  the  cutter 
end  is  left  off.  This  makes  the  tool  much 
lighter,  and  also  prevents  it  from  being  as 
well  balanced  as  when  the  cutter  end  is  on 
it.  The  grubbing  hoe  is,  as  its  name  im- 
plies, meant  almost  entirely  for  grubbing, 
yet  if  roots  are  to  be  cut,  it  is  necessary  to 
have  an  ax  to  do  this.  It  will  dig  dirt  in  a 
manner  similar  to  the  mattock,  but  not  as 
well  owing  to  its  not  being  as  well  bal- 
anced. The  fact  that  an  ax  is  needed  with 
the  grubbing  hoe  has  given  us  the  mattock 
that  has  both  the  grubbing  and  cutting 
ends. 

Mattocks  are  known  under  two  names, 
the  "short  cutter  mattock"  and  the  "long 
cutter  mattock."  Each  can  be  bought  of 
weights  varying  from  about  S  lbs.  up  to  i* 
lbs.,  the  difference  in  the  two  styles  being 
mostly  in  the  length  of  the  cutting  blade. 
The  "short  cutter"  has  a  blade  about  4  ins. 
long,  while  the  "long  cutter"  blade  is  5 
ins.  or  more  in  length.  Naturally  a  great- 
er range  of  work  can  be  done  with  the 
"long  cutter,"  hence  it  is  the  one  in  more 
common  use,  and  is  generally  preferred  by 
contractors.  When  we  speak  of  a  mat- 
tock it  will  be  of  the  "long  cutter." 

The  mattock  being  primarily  designed  a& 
a  grubbing  tool,  finds  its  greatest  use  in 
that  line.  A  pick  should  not  be  used  for 
this  purpose.  If  even  small  roots  are  en- 
countered, it  will  not  cut  them,  but  tiiey 
must  be  exposed  and  the  end  of  the  pick- 
inserted  under  them,  and  then  using  the 
pick  as  a  lever  they  can  be  either  broken  or 
the  loose  end  of  the  root  pried  out  of  the 
ground.  This  means  that  part  of  the  root 
is  still  left  in  the  ground  to  be  cut  or 
broken  again.  With  a  mattock  small  root» 
can  be  cut  by  either  end  of  the  tool,  whil» 
the  cutter  end  will  cut  through  larger  roots 
in  a  manner  similar  to  an  ax. 

Extremely  large  roots  should  not  be  cut 
with  a  mattock,  but  instead  should  be  ex- 
posed by  the  mattock  with  the  aid  of 
shovel  and  then  cut  with  an  ax.  It  can  be 
done  with  a  mattock,  but  not  as  well  or  as 
economically  as  with  an  ax. 

In  digging  around  roots  to  expose  them, 
the  broad  digging  blade  of  a  mattock  can- 
not only  be  used  for  loosening  the  dirt,  but 
it  can  be  used  in  the  manner  of  a  hoe  to 
draw  out  the  loosened  earth  from  under 
the  root,  or  along  side  of  it,  or  from  the 
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small  spaces  between  a  mass  of  roots.  A 
shovd  is  of  little  service  in  such  places,  as 
it  is  unwieldly  and  but  a  small  quantity  of 
earth  can  be  picked  up  by  it,  but  if  the 
mattock  is  used  like  a  hoe  the  earth  can  be 
pulled  out  so  that  good  work  can  be  done 
with  the  shovel. 

In  digging  up  stumps  the  tools  needed 
are  a  mattock,  a  shovel  and  an  ax. 
Most  stumps  can  be  blasted 
cheaper  than  they  can  be  dug  up  by 
hand,  and  stump  pullers  will  frequently 
save  money  over  blasting,  yet  there  will 
always  be  some  grubbing  done  by  hand, 
just  as  with  innumerable  machines  for  ex- 
cavating earth  there  is  always  some  work 
(hat  needs  the  pick  and  shovel.  Stump  pull- 
ers should  be  used  wherever  it  is  possible 
to  do  so,  but  even  when  they  are  so  used 
many  stubs  and  roots  must  be  dug  up  with 
the  mattock,  especially  when  scrapers  and 
elevating  graders  are  used.  It  is  true  that 
many  of  these  smaller  roots  can  be  torn  up 
and  rooted  out  by  using  a  rooter  plow  that 
is  manufactured  by  the  different  plow  com- 
panies, but  still  some  of  this  work  must  be 
dose  by  band  and  the  mattock  should  be 
used  for  it 

In  trimming  ground  the  mattock  is  much 
better  adapted  than  the  pick.  This  is  so  of 
parking  work,  as  in  trimming  there  is  sel- 
dom more  than  an  inch  or  two  of  earth  to 
be  dug  and  the  narrow  pick  will  not  cut  off 
as  much  earth  at  each  stroke  as  the  broad- 
er blade  of  the  mattock.  In  railroad  cuts, 
the  pulling  down  and  dressing  up  of  slopes 
is  done  better  by  mattocks  than  it  is  by 
picks.  Likewise  in  cellar  and  foundation 
work,  where  it  is  necessary  to  dress  down 
a  perpendicular  side  of  a  bank  to  neat  di- 
mensions and  lines,  the  mattock  does  bet- 
ter and  more  economical  work  than  a  pick. 
Thus  for  nearly  all  cases  of  trimming  and 
dressing  the  mattock  should  be  the  tool 
used. 

For  digging,  as  a  rule,  the  pick  should  be 
given  the  preference.  At  one  How  with  a 
pick  a  large  wedge  shaped  piece  of  earth 
can  be  loosened  from  a  bank,  when  the 
face  of  the  wedge  is  free,  while  with  a 
nnttock  a  single  blow  will  not  loosen  as 
large  an  amount  of  earth,  the  piece  being 
a  truncated  wedge,  of  seldom  more  than 
half  the  altitude  of  the  wedge  the  pick 
will  loosen,  and  only  about  two-thirds  of 
the  base.  This  should  always  be  remem- 
bered, as  the  most  important  misuse  of  the 
mattock  is  to  use  it  in  open  cut  work'  for 
digging. 

The  mattock  can  be  used  to  better  ad- 
vantage than  a  pick  for  dig^ng  in  some 
few  materials.  This  is  so  of  very  plastic 
days.  A  pick  will  make  but  little  more 
than  a  hole'  in  material  of  this  kind,  and 
when  it  is  used  as  a  lever,  this  hole  will 
simply  be  enlarged,  but  with  a  mattock 
small  pieces  can  be  pried  out  and  large 
pieces  can  be  cut  out  by  the  cutting  blade. 
A  more  economical  and  satisfactory  way  of 
digging  this  kind  of  material  than  with 
either  the  mattock  or  the  pick  is  with  a 


good  street  spade.  One  of  the  editors  of 
this  paper  increased  the  output  of  a  gang 
of  men  nearly  30  per  cent  in  handling  such 
material  in  a  railroad  cut  some  years  ago 
by  substituting  spades  for  mattocks  and 
shovels.  All  the  work  was  done  with  one 
tool,  and  the  loosening  or  digging  was  done 
better  and  cheaper  with  the  spade. 

In  swampy  and  marshy  ground  the  mat- 
tock is  superior  to  the  pick  for  digging. 
This  is  due  to  the  fact  that  there  are  gen- 
erally roots  in  such  ground,  and  also  be- 
cause the  material  is  generally  clay  of 
more  or  less  plasticity.  The  comments 
that  have  been  made  regarding  grubbing 
with  a  mattock  show  that  it  is  the  tool  for 
digging  and  loosening  wherever  roots  are 
encountered.  It  is  also  true  that  turf  and 
peat  are  dug  better  with  a  mattock  than 
with  a  pick. 

In  digging  ditches  and  trenches  a  mat- 
tock is  often  needed  until  the  trench  is  a 
foot  or  more  deep,  as  roots  are  encoun- 
tered and  sometimes  old  logs  and  debris, 
but  as  soon  as  this  kind  of  material  is  got- 
ten rid  of,  only  picks  should  be  used.  The 
cast  is  greatly  increased  by  using  mattocks. 
The  sides  can  be  taken  down  in  trenches 
with  a  pick,  so  that  sheeting  can  be  put  in 
place,  so  the  mattock  is  not  even  needed 
for  dressing  the  sides.  In  open  ditches  the 
pick  should  be  used  for  digging,  but  when 
a  permanent  slope  is  to  be  put  on  the  ditch 
a  mattock  should  be  used,  although  there 
are  several  machines  that  dress  up  some 
kinds  of  ditches  cheaper  than  it  can  be 
done  by  hand. 

It  has  been  n»de  evident  that  the  mat- 
tock is  essentially  a  grubbing  and  dressing 
tool,  and  is  only  adapted  to  economical  dig- 
ging in  a  few  special  materials.  It  may  be 
termed  a  misuse  of  the  tool  to  make  it  do 
digging  in  ordinary  earth.  For  earth  work 
a  supply  of  mattocks  and  picks  should  al- 
ways be  provided,  so  that  as  occasions  arise 
for  the  use  of  eadi  they  will  be  on  hand 
and  money  will  not  be  wasted  in  making  a 
tool  do  work  for  which  it  is  not  designed 
or  adapted. 


Among  the  general  provisions  of  the  con- 
tract for  street  sprinkling  at  St.  Louis,  Mo., 
is  a  clause  stating  that  if  the  contractor 
shall  render  any  street  muddy  by  reason  of 
excess  of  water  used,  or  if  he  shall  allow 
any  street  to  become  dusty  by  reason  of 
failure  to  sprinkle  or  to  use  a  sufficient 
quantity  of  water,  there  shall  be  deducted 
from  the  amount  payable  under  the  contract 
the  sum  of  S  cents  for  every  lineal  50  ft 
of  such  street  so  rendered  muddy  or  al- 
lowed to  become  dusty.  The  deduction 
shall  be  made  from  the  monthly  estimate. 


A  Large  Cofferdam  of  Steel  Sheet  Piling 

The  steel  sheet  piling  shown  by  the  ac- 
companying cut  has  been  used  in  construct- 
ing a  cofferdam,  40  x  132  ft.,  for  the  sub- 
basement  excavation  of  the  Steele- Wedeles 
Building  in  Chicago.  Besides  the  main 
cofferdam  an  elevator  shaft  pit  and  several 
circular  wells  for  concrete  piers  have  been 
enclosed  by  the  same  piling.  The  building 
abuts  on  the  Chicago  river  at  Dearborn 
street  and  the  piling  was  driven  through 
<iuicksand  and  Chicago  clay  to  a  depth  of 
45  ft.  In  driving  two  timbers  were  lined 
up  on  the  surface  with  just  enough  space 
between  to  pass  the  I-beam  piles;  these 
timbers  served  as  guides  for  alinement. 
The  driving  was  done  with  a  4-ton  steam 
hammer  and  a  gang  of  eight  men  put  down 
a  maximum  of  39  piles  45  ft  deep  per  day. 

The  construction  of  the  pile  is  clearly 
shown  by  the  drawing.  The  first  I-beam 
is  driven  without  clips,  then  the  second  I- 
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Jackson  Steel  Sheet  Piling. 

beam  with  a  clip  at  the  bottom  is  locked 
with  the  first  and  driven  to  a  start  The 
clip  is  then  attached  by  bolts  to  the  first 
pile  driven  as  shown,  and  the  driving  com- 
pleted. The  third  pile  is  driven  like  the 
second  and  so  on.  In  place  of  two  clips 
three  or  more  may  be  used  as  the  length  of 
the  pile  demands.  This  pile  is  patented  by 
George  W.  Jackson,  Inc.,  Chicago,  111.,  who 
is  also  the  contractor  for  the  foundation, 
including  the  cofferdam  and  shafts  describ- 
ed in  the  opening  paragraph. 


In  the  construction  of  new  track  and  for 
renewals,  the  steam  and  street  railroads  used, 
in  1906,  over  one  hundred  million  cross-ties. 
The  average  price  paid  was  48c  per  tie. 
Approximately  three-fourths  of  the  ties 
were  hewed  and  one-fourth  sawed. 


The  Milan  city  government  has  voted  to 
appropriate  $2,000  toward  the  fund  which 
is  being  raised  to  complete  the  survey  of 
the  Splugen  tunnel  route  through  the 
northern  Alps,  by  which  Milan  and  Lom- 
bardy  will  be  connected  by  still  another 
direct  line  with  central  Europe. 


The  Chilean  government  has  begun  work 
on  double  tracking  the  main  railway  line 
from  Valparaiso  to  Santiago,  a  distance  of 
about  100  miles. 
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Unclassified  and  General  Articles 


Note:  This  section  is  devoted  to  methods  and  cost  articles  on  construction 
woric  not  property  coming  under  any  of  the  preceding  classifications. 


Methods  of  Constructing    Foundations 

for  Lift  Bridges  with  Some 

Figures  on  Costs. 

The  running  of  the  new  East  Chicago 
Canal  from  the  inland  to  its  junction  with 
Lake  Michigan  at  Indiana  Harbor,  Ind., 
where  it  connects  with  the  ore  unloading 
slip  of  the  Inland  Steel  Co.'s  plant,  makes 
necessary  lift  bridges  in  the  tracks  of  all 
those  railroads  which  skirt  the  southern 
lake  shore  on  their  way  east.  The  P.  R.  R. 
is  farthest  from  the  shore  of  the  lake  with 
two  tracks,  the  L.  S.  &  M.  S.  with  six 
tracks  is  next,  the  B.  &  O.  R.  R.  is  next 
with  two  tracks  and  the  C.  L.  S.  &  E.  R.  R. 
with  two  tracks  is  the  one  closest  to  Lake 
Michigan.  The  average  amount  of  excava- 
tion for  the  piers  of  these  lift  bridges  is 
about  5,000  cu.  yds.  for  each  two-track  lift 
bridge.  The  lay-out  of  the  work  is  shown 
by  Fig.  I. 

The  work  on  the  Lake  Shore  &  Michi- 
gan Southern  is  three  times  as  large  as  that 
of  any  of  the  other  roads  and  is  the  work 
described  here.  Since  three  double-track 
bridges  are  to  be  built  side  by  side  on  this 
job,  the  excavation  work  is  obviously  less 
in  amount  per  double  track  than  is  the  case 
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Fig.  1— Layout  of  Work. 

with  the  other  three  separate  jobs  which 
have  only  one  double-track  bridge  each. 

At  the  beginning  of  the  work  the  Lake 
Shore  people  drove  and  jetted  Wakefield 
sheet  piling  of  2  x  12-in.  yellow  pine  32  ft. 
long.  These  were  so  over-lapped  as  to 
make  3  ft.  of  piling  measured  horizontally 
for  every  foot  of  periphery  around  the  cof- 
ferdam, which  is  42  X  105  ft.  One  2,000  lb. 
drop  hammer  with  a  gang  of  12  men  at  an 
average  wage  of  $245  per  day  drove  15 
peripherical  feet  of  sheeting  per  day.  This 
gives  a  cost  of  practically  $2  per  peripheri- 
cal foot  of  triple  thickness  piling  32  ft.  long. 

Since  jetting  was  employed  the  piling 
generally  sank  under  the  weight  -of  the 
hammer  and  very  little  driving  was  needed 
in  this  portion  of  the  work.  From  about 
the  middle  of  September  until  the  first  week 
in  November  the  excavation  work  had  been 
carried  down  26  ft.  and  foundation  pile 
driving  started.    Ten  men  at  $1.60  per  day. 


one  hoisting  engineer  at  $3.00  per  day  and 
two  men  at  the  gondola  car,  dumping  the  i 
cu.  yd.  cylindrical  buckets,  constituted  the 
gang  for  this  work. 

K%  the  work  progressed  onward  through 
8  ft.  of  dry  sand,  9  x  i8-in.  walling  pieces 
with  the  flat  sides  against  the  sheet  piles, 
were  run  at  a  depth  of  6  ft.  below  the  top 
of  the  sheet  piling  all  the  way  round  the 
cofferdam.  Cross  bracing  of  9  x  i8-in.  tim- 
bers longest  dimension  vertical  were  then 
strung  across  the  cofferdam  at  intervals  of 
every  15  ft.,  measuring  along  the  longest 
dimension  and  every  14  ft.  along  its  short- 
est dimension.  Two  different  lengths  of 
these  cross  pieces  were  used,  namely:  14 
and  28  ft.,  approximately,  and  as  shown  by 
Fig.  2  they  were  employed  alternately  or 
staggered.  Vertical  posts  were  set  in  at  the 
junction  of  the  longitudinal  and  transverse 
bracing  as  shown,  and  Yi  x  4-in.  forged 
angle,  each  leg  5  ins.  long  and  containing 
two  holes  was  used  in  connection  with  8-in. 
lag  screws  to  join  the  longitudinal  or  the 
transverse  bracing,  as  the  case  may  be,  to 
the  vertical  uprights. 

As  the  excavation  was  carried  down  new 
waling  pieces  were  added  at  intervals  of 
approximately  5  ft.  each  until  the  full  depth 
of  28  ft.  was  reached.  These  lower  waling 
pieces,  however,  were  composed  of  two  9  x 
i8-in.  timbers  lagged  together  and  placed 
with  their  narrowest  dimension  against  the 
sheet  piling  in  order  to  gain  additional 
strength  since  the  earth  pressure  increases 
at  the  lower  depths.  Beneath  those  points 
where  the  waling  pieces  and  the  cross 
bracing  intercepted,  vertical  8  x  i6-in.  tim- 
bers were  lagged  on  with  the  flat  side 
against  the  sheet  piling  as  shown. 

At  a  depth  of  about  8  ft.  below  the  sur- 
face the  excavation  became  wet  and  two 
type  B  Emerson  Junior  pumps,  with  4-in. 
suction  and  3-in.  discharge  pipes  were  hung 
from  the  upper  timbers.  These  sufficed  for 
unwatering  the  excavation  down  to  its  low- 
est level,  25  ft.  below  the  water  line,  and 
during  the  time  the  foundation  piles  were 
being  driven.  Two  other  Emerson  pumps 
were  used  also  in  the  cofferdam  for  the 
smaller  pier.  These  only  weighed  250  lbs. 
each.  A  total  of  1,200  piles  were  driven  in 
the  main  and  minor  excavations  and  24 
men  averaging  $2.45  per  day  with  one  2,- 
800-lb.  and  one  2,000-lb.  drop  hammer  in 
6s-ft.  leads,  drove  an  average  of  30  piles 
per  day,  each  pile  approximately  45  ft.  long. 
This  gives  a  labor  cost  for  driving  of  $1.96 
per  45  ft.  pile. 

The  method  of  mounting  the  pile  drivers 
is  shown  by  Fig.  2.  Two  chords  9x  18- 
ins.  each  were  lagged  together  with  joints 
staggered  and  in  lengths  of  approximately 
30  ft.,  so  as  to  make  an  18  x  i8-in.  girder  60 
ft.  long.     Two  of  these     girders     spaced 


about  ID  ft.  apart  rested  upon  the  .trans- 
verse and  vertical  cross  bracing  of  the  up- 
per tier.  Across  these  two  girders  were 
laid  two  lo-in.  wrought  iron  pipes  extra 
heavy  which  served  as  rollers  for  the  hoist- 
ing engine  which  operated  the  drop. 

Since  the  piles  were  not  driven  until  the 
excavation  had  reached  its  lowest  level 
there  were,  therefore,  four  different  tiers  of 
cross  bracing  which  interfered  with  the  lat- 
eral movement  of  the  pile  driver  leads ;  in- 
stead therefore,  of  lifting  the  entire  6s-fL 
leads  out  of  the  excavation  whenever  the 
progress  of  the  pile  driving  made  it  neces- 
sary to  cross  a  longitudinal  or  transverse 
bracing  timber,  the  following  expedient  was 
resorted  to:  The  lower  30  ft.  of  the  pile 
driver  leads  was  made  detachable  and  by 
merely  taking  out  eight  bolts  the  hoisting 
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Fig.  2 — Sketch  Showing  Method  of 
Mounting  Pile  Drivers. 

engine  lifted  this  lower  section  above  the 
upper  tier  of  cross  bracing  and  the  engine 
was  pushed  over  into  the  next  shaftway 
where  the  lower  section  was  again  dropped 
into  place  and  the  pile  driving  resumed — a 
change  requiring  little  over  five  minutes 
time  to  consummate. 


The  general  provisions  of  the  contract 
for  street  sprinkling  at  St.  Louis,  Mo.,  pro- 
vide that  the  contractor  shall  have  the 
right  to  take  water  free  of  charge.  It  also 
provides  that  a  deduction  of  $2  shall  be 
made  in  the  monthly  estimate  for  every 
fire  or  sprinkling  plug  which  is  left  wholly 
or  partly  open  when  not  in  use  for  filling 
tank,  and  $5  for  each  and  every  time  the 
contractor  uses  a  plug  withdrawn  by  the 
street  commissioner. 


The  Metropolitan  Water  Board  of  Lon- 
don, England,  has  abandoned  for  the  pres- 
ent the  scheme  to  bring  London's  water 
from  Wales,  and  will  ask  parliament  to 
authorize  the  building,  at  a  cost  of  $8,250,- 
000,  of  a  reservoir  in  Bourne  valley,  to  be 
ten  square  miles  in  area  and  capable  of 
impounding  55,000,000,000  gallons. 


The  U.  S.  dredge  boat  Henry  Fladd, 
valued  at  $175,000,  was  burned  to  the 
water's  edge  at  her  moorings  in  Memphis 
Jan.  II. 
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Methods  and  Costs;  Some  Old;  Some 
New. 
Stopping  Leak  in  a  Coffer-Dam. — A 
coffer-dam  made  of  two  parallel  lines  of 
stone-filled  timber  cribs,  each  20  ft.  wide, 
and  an  8  ft.  clay  middle  "section,  sprung 
a  leak  at  a  point  where  the  water  was 
about  30  ft.  deep.  The  dam  was  built  on 
a  rock  bottom,  so  piles  could  not  be 
u'ied.  Bags  of  clay  and  bales  of  hay 
were  thrown  into  the  break  but  were 
washed  through  like  corks.  Sheet  piling 
was  then  driven  along  the  inside  of  the 
inner  crib,  and  formed  a  sufficient  obsta- 
cle to  stop  the  bags  of  clay  and  bales  of 
sand.  In  this  way  about  one-half  of  the 
inflow  was  stopped.  Heavier  sheet  pil- 
ing, consisting  of  12-in.  square  timbers, 
sharpened  to  a  chisel  edge  at  the  lower 
end  and  shod  with  iron,  were  driven  to 
rock  between  the  cribwork  and  the  sheet 
piling.  The  clay  wall  was  then  loaded 
with  stone  to  compress  it,  and  the  leak 
was  stopped  sufficiently  so  that  pumps 
could  handle  the  inflow.  It  was  desir- 
able, however,  to  entirely  close  the  break 
and  accordingly  an  iron  rod  was  driven 
down  through  the  clay  wall  until  it  would 
go  no  further.  The  depth  penetrated 
was  compared  with  the  depth  to  which 
the  timber  had  been  driven  and  proper 
notes  made  concerning  any  effect  upon 
the  muddiness  of  the  leak.  The  rod  was 
then  withdrawn,  moved  laterally  a  dis- 
tance of  8  ins.,  and  again  driven  to  rock. 
The  operation  was  repeated  until  one 
end  of  the  rod  went  2^  ft.  deeper  than 
at  a  distance  8  ins.  on  either  side  of  it. 
In  this  manner  the  crevice  in  the  rock 
was  found,  and  steps  were  taken  to  fill 
it  with  clay.  This  was  done  by  driving 
an  iron  pipe  into  the  crevice,  filling  the 
pipe  with  clay  and  forcing  it  out  by  an 
iron  rod  acting  as  a  piston  and  driven 
down  by  the  pile  driver. 


Rail  Relajring  Gang. — At  the  last  an- 
nual convention  of  the  Roadmasters' 
and  Maintenance  of  Way  Association  a 
committee  report  was  read  on  relaying 
rail  and  the  organization  for  the  work. 
According  to  the  report  51  men  will 
make  a  good  rail  gang  for  85  to  100  lb. 
rails,  this  gang  being  made  up  as  fol- 
lows: 1  foreman,  1  assistant  foreman,  12 
men  on  the  tongs,  7  men  pulling  spikes, 
6  men  adzing,  1  man  plugging  spike 
holes,  4  men  throwing  out  old  line  of 
rails,  10  men  spiking,  5  men  bolting,  2 
flagmen,  1  tool  man,  and  1  water  man. 
.\  gang  of  this  size  can  lay  one  mile  of 
track  per  day  on  the  average  railroad. 
All  rails  should  be  laid  one  at  a  time,  ex- 
cept in  a  yard  where  business  is  too 
heavy  to  permit  of  the  use  of  the  tracks. 
Heavy  adzing  should,  if.  possible,  be 
done  in  advance  of  rail  laying! 


TUe  Drainage  Catch  Basin. — ^We  illus- 
trate herewith  a  catch  basin  which  has 
been  used  in   county   drainage  work  in 


Iowa.  A  tile  catch  basin  that  reaches 
the  surface  of  the  ground  is  very  liable 
to  be  broken  by  teams  or  rocks  falling 
on  it.  This  catch  basin  is  buried  in 
gravel  which  allows  surface  water  to 
reach  it  quickly  and  yet  leaves  nothing 
exposed.  As  will  be  seen  by  the  draw- 
ing, the  basin  consists  of  a  junction  tile 
a  size  smaller  than  the  tile  in  the  drain. 
In  this  junction  tile  is  placed  a  grating 
and  on  top  of  this  is  placed  broken  tile 
or  pebbles  over  1-in  in  size.  Another 
piece  of  tile  is  set  on  end  over  this 
junction   tile,   and   the   ditch  is   refilled 
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Tile  Catch  Basin. 

with  gravel  for  a  distance  of  5  ft.  on 
each  side  of  the  catch  basin.  This  form 
of  catch  basin  is  used  by  A.  O.  Ander- 
son, C.  E.,  of  Lake  City,  la.,  to  whom 
we  are  indebted  for  the  above  informa- 
tion and  for  the  drawing. 


Putting  in  Pier  Masonry. — The  sub- 
foundation  for  a  bridge  pier  was  pre- 
pared by  driving  a  cluster  of  piles  and 
sawing  them  off  at  a  uniform  elevation, 
level  with  the  river  bed,  thus  preparing 
the  top  to  receive  the  grillage.  This  lat- 
ter was  octagonal  in  shape  and  was 
formed  by  drift  bolting  together  three 
courses  of  timber,  the  dimensions  being 
somewhat  larger  than  the  outside  dimen- 
sions of  the  pier  it  was  to  receive.  The 
grillage  was  floated  into  position  over 
the  piles,  and  confined  by  guide  piles 
on  each  of  the  eight  sides.  The  ring  of 
masonry  forming  the  front  face  of  the 
pier  was  then  commenced  on  the  gril- 
lage, the  interior  being  left  hollow.  In 
order  to  prevent  the  pier  from  settling 
unequally  four  vertical  rods  were  at- 
tached at  their  upper  ends  to  cross  tim- 
bers framed  to  the  guide  piles  and  at 
their  lower  ends  to  the  grillage.  It  was 
not  intended  to  have  the  rods  support 
any  portion  of  the  weight  of  the  pier; 
they  were  used  to  insure  its  vertical 
descent.    As   the  grillage   with   its   load 


sank,  the  ring  of  masonry  was  built 
higher  and  the  water  which  came  through 
the  ring  was  kept  down  by  pumping  to 
an  extent  which  should  permit  the  buoy- 
ancy of  the  water  to  support  the  pier. 
As  the  pier  sank  under  the  increased 
load  of  the  masonry  the  nuts  on  the  up- 
per ends  of  the  vertical  rods  were  slack- 
'ened,  permitting  the  rods  to  be  drawn 
down  by  the  weight  of  the  masonry. 
After  the  grillage  rested  upon  the  pile 
foundation  prepared  for  it,  the  pile  in- 
terior was  built  up  solid  with  masonry. 

Data  on  Street  Cleaning  at  St.  Louis, 

Mo. — The  street  cleaning  of  St.  Louis  is 
done  by  force  account,  six  day  gangs  and 
four  night  gangs  being  employed  in  the 
work.    A  gang  comprises  the  following: 

5  flushing  machines  at  $6.00 $30.00 

4  dirt  wagons  at  $4.50 18.00 

6  laborers  at  $1.50 9.00 

1  inspector  at  $3.00 3.00 


Total  $60.00 

From  20  to  35  gallons  of  water  are 
used  for  each  square  (100  sq.  ft.)  of 
flushing.  The  average  cost  to  the  city 
per  g:reat  square  (10,000  sq.  ft.)  for  flush- 
ing the  pavements  in  the  business  and 
resident  districts  is  $1.10,  according  to 
data  furnished  by  Mr.  Jas.  C.  Travilla, 
street  commissioner.  This  estimate  is 
based  upon  the  number  of  squares  flushed 
per  month,  without  regard  to  the  paving 
material,  or  where  the  streets  cleaned 
are  located.  It  is  possible  to  flush  an 
asphalt  pavement  in  the  residential  dis- 
trict for  $0.75  per  great  square,  while  the 
granite  block  pavements  in  the  business 
district,  where  the  delays  are  caused  by 
traflSc,  may  cost  $1.35  per  great  square. 
The  average  cost  for  machine  broom 
sweeping  is  about  $0.50  per  great  square, 
these  machines  being  used  on  the  brick 
pavements  except  where  the  streets  are 
very  dirty.  The  block  patrol  system  of 
cleaning  is  also  employed.  In  this,  one 
man  is  given  about  five  city  blocks  to 
clean,  the  average  length  of  block  being 
300  ft.  With  wages  at  $1.50  and  the 
width  of  roadway  assumed  at  36  ft.,  Sj4 
great  squares  are  cleaned  each  day  at  a 
cost  of  $0.28  per  great  square.  The  sys- 
tem of  street  sprinkling  aids  very  much 
the  cleaning  of  streets  by  the  block  sys- 
tem, as  all  of  the  paved  streets  are 
sprinkled  from  one  to  four  times  per  day, 
the  cost  thereof  being  charged  as  a  spe- 
cial tax  against  the  property  fronting  the 
street  sprinkled,  the  average  rate  for  the 
year  amounting  to  about  $0.04  per  front 
foot  The  total  mileage  of  hard  pave- 
ments is  as  follows: 

Miles. 

Asphalt 45.42 

Bituminous  macadam   24.46 

Vitrified  brick   96.19 

Granite  blocks   63.48 

Wood  blocks  2.50 


Total  232.05 

In  addition,  134  miles  of  improved  al- 
leys are  cleaned  from  the  appropriation 
for  street  cleaning. 
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A  Light  Derrick  Adaptable  for  Many 
Purposes. 

The  accompanying  illustration  shows  a 
light  and  easily  handled  derrick,  which  can 
be  used  for  many  purposes.  The  essential 
features  of  this  derrick  are  the  ease  and 
rapidity  of  action  in  setting  up.  With  it 
loads  up  to  600  lbs.  can  easily  be  lifted  by 
two  men  on  the  fast  speed,  and  1,500  lbs. 
can  be  handled  by  throwing  in  a  small 
pinion. 

As  shown  in  the  cut,  the  derrick  is  very 
simple  in  construction,  having  but  few 
parts,  namely:  (i)  Crosis  base,  with  cen- 
ter post  braced  by  four  steel  braces  and 
provided  with  a  cast  thimble  on  which  the 
frame  of  the  machine  rests;  (2)  the  fram^ 
with  gears,  drum  and  brake;  (3)  mast  with 
necessary  guys;  (4)  boom  with  necessary 
cables  and  blocks;  (5)  small  winch  strapped 
to  mast   for  operating  boom,  .only  needed 


ricks  are  made:  No.  i,  the  capacity  of 
which  is  1,500  lbs.,  and  No.  4,  which  has  a 
capacity  of  4,000  lbs.  The  derricks  are 
made  by  the  Parker  Hoist  and  Machine  Co., 
958  North  Francisco  avenue,  Chicago,  111. 


Entf-Contr. 
Parker  Derrick  No.  1. 

when  a  load  of  1,000  lbs.  or  more  is  to  be 
set  in  place  with  ease. 

The  derrick  is  especially  adapted  to  build- 
ing work  and  will  handle  concrete  blocks, 
wheelbarrows  full  of  cement,  steel  beams, 
stone,  timbers,  and,  in  fact,  any  load  up  to 
its  guaranteed  capacity.  It  is  adaptable  to 
many  purposes.  For  instance,  one  con- 
tractor in  building  a  church  used  the  der- 
rick as  a  material  hoisting  machine.  He 
set  it  up  on  the  floor,  and  in  place  of  wind- 
ing the  ropes  on  the  drum,  let  the  rope  go 
through  the  floor.  Then  by  means  of  a 
pulley  at  the  bottom  he  was  able  to  use  a 
horse  to  do  the  hoisting  and  could  pick  up 
a  wheelbarrow  of  brick  or  mortar  and  set 
it  right  on  the  scaffolding.  Another  con- 
tractor used  the  derrick  as  a  stump  puller 
and  for  drawing  heavy  machinery  up  in- 
clined planes. 

The  derrick  shown  in  the  cut  weigl's  450 
lbs.  complete,  the  heaviest  pi^rt  \i'.i\ihiiig  160 
lbs.,  and  can  be  set  up  ready  for  business 
in  thirty  minutes.    Two  types  of  these  der- 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have 
on  file  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  In  sending  for 
catalogs  reviewed  or  advertised  in  this  pa- 
per, you  will  confer  a  favor  on  us  if  you 
will  write  direct  to  the  advertisers  and 
state  that  you  saw  the  catalog  mentioned 
in  EngiHeeriHg-ContracttHg,  If  you  are  in 
the  market  for  tools,  machinery  or  supplies 
tell  us  and  we  will  notify  promptly  the 
leading  manufacturers. 

No.  0536.  Fireproof  Tllo. — Concrete  Stone 
&   Sand    Co.,    Toungstown,    Olilo, 

This  large  4 -page  folder  Ulustrates  and 
describes  the  mold  manufactured  by  the 
above  named  Arm  for  maklns  concrete  tile. 
The  method  of  molding  the  tile  is  described 
and  results  of  tests  showing  crushtng 
strength  are  given.  The  product  Is  an  in- 
teresting one  and  Is  worth   looking  Into. 

No.  0537.  Toole  and  Hardware  Special- 
ties.— ^John  StortE  &  Son,   Philadelphia.   Pa. 

This  company  manufactures  a  large  line 
of  tools  for  plumbers,  masons  and  cement 
workers.  This  is  a  catolog  of  146  pages  and 
illustrates  and  gives  prices  and  sizes  for 
each  of  the  tools  made.  The  line  of  tools 
for  cement  workers  and  especially  for 
cedient  sidewalk  work  is  very  complete. 
Special  claims  are  made  for  the  quality 
of  material  and  workmanship  put  Into  these 
tools. 

No.  0538.  Concrete  Mixers. — The  Ashland 
Steel  Range  &  Mfg.   Co.,  Ashland.   Ohio. 

The  mixer  desciibed  in  this  4-page  folder 
is  a  mixer  of  the  continuous  type.  The 
advantages  claimed  for  the  continuous  type 
mixer  are  briefly  stated,  and  the  construc- 
tion and  operation  of  this  particular  naake 
of  mixer  are  described.  The  mixer  la  pro- 
vided with  automatic  measuring  devices  for 
proportioning  the  concrete   material. 

No.  0539.  Solar  Ephemeris.— ^Keuftel  & 
Easer  Co.,    New   Tork  City. 

Practically  every  surveyor  is  familiar 
with  the  annual  Solar  Kphemerls  Issued  by 
the  above  named  company.  The  present  edi- 
tion Is  even  more  complete  than  those  of 
previous  years.  In  addition  to  the  regular 
tables  there  are  given  a  number  of  illus- 
trations and  directions  for  using  various 
attachments  to  engineering  Instruments  used 
to  do  a  work  where  the  position  of  the 
sun  has  to  be  determined.  The  Bphemerls 
will  be  mailed  tree  to  anyone  requesting  it. 

No.  0540.  Waterproofing. — K.  J.  Winalow 
&   Co.,   Chicago,   111. 

This  set  of  four  pamphlets  describes  the 
character  and  method  of  using  Hydroltthlc 
Coatings  for  waterproofing  concrete  and 
masonry.  Views  are  given  of  a  large  num- 
ber of  buildings  and  other  structures  which 
have  been  waterproofed  with  this  material. 
Drawings  are  shown  illustrating  methods  ot 
performing  various  details  of  waterproofed 
work,  and  there  is  a  complete  set  of  direc- 
tions for  the  mixing  and  aiipllcation  of 
Hydrollthic  waterproof  coalings.  The  com- 
plete set  of  pamphlets  covers  the  subject 
of  this  method  of  waterproofing  very  thor- 
oughly and  is  well  worth  securing  uy  those 
who  have  concrete  work  to  do  in  whlc 
protection  from  water  la  neoessary. 

No.  0541.  Star  Stettin  Waterproof  Cem- 
ent.— Star  Stettin  Portland  Cement  Works, 
Meacham  &  Wright  Co.,  13S  Washington 
St..   Chicago,   lU. 

The  special  waterproof  cement  made  at 
the  Star  Stettin  Portland  Cement  Works 
in  Germany  is  known  by  name  at  least  to 
nearly  all  concrete  workers.  This  4 -page 
circular  describes  some  of  the  uses  to  which 
this  cement  can  be  put  and  gives  brief  di- 
rections for  Its  use.  Some  records  of  tests 
of   Star   Stettin  cement  are  also  given. 

No.  0542.  A  Large  Planing  Machine. — 
Nlles-Pement-Pond  Co.,   New  Tork. 

This  18-page  pamphlet  illustrates  and  de- 
scribes completely  the  large  planer  recently 
built  by  the  above  named  company  for  use 
In  making  armor  plate.  The  planer  weighs 
422  tons  and  requires  motors  with  a  total 
of  207  H.  P.  to  operate  It.  The  space  be- 
tween the  uprights  is  14  ft  and  the  stroke 
of  the  cable  is  30  ft  The  machine  is  an 
impressive   example   of     the    magnitude    of 


modem  machine  tools  and  those  interested 
in  this  lype  of  machinery  wlU  find  tbe 
pamphlet  interesting  to  read. 

No.  0543.  Nomenclature  of  Murray  Cor- 
liss Engines. — ^Murray  Iron  Works,  Burliiu. 
ton,  la. 

This  22-page  pamphlet  contains  a  char- 
acter of  information  which  it  is  not  usual 
to  find  In  trade  publications.  Bach  style 
of  Corliss  engine  made  by  the  above  named 
firm  is  tllustrat6d  by  a  halftone  view,  aaa 
also  by  a  line  drawing  on  which  each  pan 
of  the  engine  is  designated  by  its  proper 
name.  The  drawings  Include  general  plana 
and  elevations,  details  of  separate  parts  and 
especially  complete  details  of  the  valve 
mechanism   and   cylinders. 

Personals. 

Mr.  Samuel  Ij.  Cooper  has  been  reappoint- 
ed  City   Engineer  of   Yonkers,   N.    Y. 

Oeorge  F.  Evans,  vice  President  and  Gen- 
eral Manager  of  the  Maine  Central  R.  K.. 
died  Jan.  10  at  Vanceboro,  Me.,  while  on  a 
tour  of  Inspection. 

Mr.  O.  H.  Crittenden,  Resident  Engi- 
neer of  tlie  International  &  Great  NorSi- 
em  R.  R,  at  Palestine,  Tex.,  has  beeo 
made  Consulting  Engineer  of  that   road. 

Mr.  Walter  B.  Snow,  Publicity  Engineer, 
120  Summer  St.,  Boston,  Mass.,  has  been 
elected  President  of  tbe  Alumni  Aasoda- 
tion  of  the  Massachusetts  Institute  of  Tech- 
nology. 

Mr.  Walter  S.  Morton  and  Mr.  W.  W. 
Burrltt  have  become  associated  under  the 
firm  name  of  Morton  A  Burrltt,  with  offlce> 
at  2  Rector  St.  New  York,  where  they  will 
conduct  an  engineering  practice. 

Mr.  H.  S.  Rogers,  Ehiglneer  of  Mainte- 
nance of  Way  of  the  Illinois,  Iowa,  &  Min- 
nesota Ry..  with  headquarters  at  Rockford. 
111.,  has  resigned  to  go  with  another  rosd 
and  the  office  has  been  abolished. 
„.^rCh&Tles  E.  BoUlng  has  been  elected 
City  Engineer  of  Richmond,  Va.,  to  succeed 
the  late  CoL  William  E.  Cutahaw.  Mr. 
BplUnK  previous  to  his  election  as  City  En- 
gineer was  Superintendent  of  the  Water 
Department. 

Mr.  E.  K.  Stewart  has  been  appointed 
Chief  Electrical  Engineer  on  the  Calumet 
&  Lac  la  Belie  Traction  Co.,  and  will  have 
charge  of  the  construction  of  the  projected 
electric  railway  of  the  company.  The  head- 
quarters of  the  company  are  Red  Jacket. 
Mich. 

Messrs.  W.  T.  Manning,  George  T.  Han- 
chett  and  W.  D.  Toung  have  become  asso- 
ciated and  will  engage  in  practice  as  Con- 
sulting Mechanical.  Civil  and  Electrical  En- 
gineers. They  wlU  have  an  office  and  lab- 
oratory In  New  York,  and  an  office  in  Bal- 
timore, Md. 

Col.  Adolph  De  Haas,  a  civil  engineer 
engaged  in  railroad  construction  in  Nicar- 
agua, died  recently  of  malarial  rheumattsm 
at  Monkey  Point  Col.  De  Haas  for  a  num- 
ber of  years  was  located  at  Little  Bock, 
Ark.,  as  engineer  for  the  St.  Louis,  Iron 
Mountain  &  Southern  Ry.,  on  the  oonstroc- 
tion  of  the  White   River  branch. 

Mr.  Charles  V.  Weston  has  been  elected 
President  and  General  Manager  of  the 
South  Side  Elevated  R.  R.  of  Chicago,  IlL 
Mr.  Weston  was  Chief  Engineer  of  the  road 
from  1903  to  May,  1907,  when  he  resigned 
to  become  the  city's  representative  on  the 
Board  of  Supervising  Engineers  in  cbarse 
of  the  reconstruction  of  the  street  railway 
system  of   Chicago. 

Mr.  F.  K.  Rhtnes,  Engineer,  has  become 
assistant  to  the  Treasurer  and  General  Man- 
ager of  The  General  Flreproofing  Co. 
Youngstown.  O^  assuming  the  new  position 
Jan.  1st.  Mr.  Rhines  formerly  was  engineer 
with  the  E^ast  Iron  &  Machine  Co..  brids« 
builders,  at  Lima,  O.,  and  more  recently  has 
been  Chief  Engineer  and  General  Manager 
of  the  Dixon  Engineering  &  ConstrucuoD 
Co.,  of  Toledo. 

Mr.  F.  J.  Cole,  Mechanical  Engineer  of 
the  American  Locomotive  Co.,  basDeea  ap- 
pointed Consulting  Engineer  with  headaoar- 
ters  at  Schenectady,  N.  Y.  The  office  of 
Mechanical  Engineer  has  been  abolished  and 
its  duties  will  be  Included  In  those  of  Mr. 
William  Dalton,  Chief  Engineer.  Mr.  Carl 
J.  MelUn,  Designing  Engineer,  has  also  l)een 
appointed  a  Consulting  Engineer  with  bead- 
quarters  at  Schenectady. 

Messrs.  Myron  H.  Lewis  and  CUltord  B. 
Moore,  editors  of  "Waterproofing,"  have  op- 
ened offices  in  the  St.  James  Building.  113:^ 
Broadway,  New  York,  where  they  wHI  con- 
duct a  general  Consulting  Engineering  Busi- 
ness In  waterproofing,  foundations,  ^draul- 
Ics  and  reinforced  concrete.  Special  atten- 
tion win  be  given  to  maldng  Investigations 
reports  and  tests  and  to  the  prepaiatlOD  of 
plans,  estimates  and  specifications  for  wa- 
terproofing and  dampproofing  work  of  tyery 
description. 
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The  Longest  Reinforced  Concrete  Arch 
Span  in  the  World. 

We  give  considerable  space  in  this  issue 
Jo  a  discussion  by  Mr.  Leon  S.  Moisseiff 
of  the  engineering  features  of  the  proposed 
Henry  Hudson  Memorial  Bridge  at  New 
York   city.     Mr.    Moisseiff   is,   we   believe. 


the  engineer  to  whom  the  computation  and 
design  of  this  structure  are  chiefly  due, 
and  the  discussion  which  we  reprint  is  a 
re)>ort  to  his  superior,  the  chief  engineer 
of  the  Department  of  Bridges  of  New  York 
city.  In  this  report  Mr.  Moisseiff  ad- 
vances arguments  to  show  the  feasibility 
of  constructing  the  proposed  reinforced 
concrete  arch  of  703  ft.  clear  span.  It  may 
be  presumed,  we  take  it,  that  these  argu- 
ments represent  the  opinions  of  the  depart- 
ment and  are  in  a  large  sense  official.  This 
being  the  case,  they  deserve  study  and  fair 
consideration  from  every  engineer  inter- 
ested in  concrete  construction. 

The  main  span  of  the  Henry  Hudson 
Memorial  Bridge  is  a  reinforced  concrete 
arch  of  703  ft.  clear  span.  This  span  is 
nearly  2]/^  times  as  long  as  that  of  any 
masonry  arch  heretofore  built;  it  is  nearly 
twice  as  long  as  that  of  any  masonry  arch 
ever  designed.  There  are  not  many  steel 
arches  of  longer  span.  Engineers  have 
naturally  received  these  facts  with  varying 
emotions.  To  some  the  fact  that  rein- 
forced concrete  construction  has  reached 
to  such  heights  of  confidence  that  it  has 
been  considered  for  so  great  a  work  over- 
shadows all  things  else;  to  others  it  has 
appeared  that  the  design  strains  reinforced 
concrete  into  a  function  that  steel  would 
fulfill  more  easily,  and  to  others  it  has 
seemed  that  the  design  has  not  been  worked 
out  with  a  realizing  sense  of  the  difficulties 
of  practical  construction.  A  good  deal 
could  be  written  from  each  of  these  view- 
points and  a  good  deal  has  already  been 
written,  and  it  seems  to  us  that  much  of 
what  has  been  written  is  beside  the  ques- 
tion. 

In  his  report  Mr.  Moisseiff  does  not 
mention  why  steel  was  set  aside  in  favor  of 
reinforced  concrete  as  the  material  from 
which  to  construct  this  bridge.  Any  engi- 
neer can  hazard  a  shrewd  guess  at  the 
reason,  however.  It  seems  to  us  that  this 
reason  or  the  reason  why  one  long  span 
instead  of  two  shorter  ones  was  adopted 
or  any  other  reason  is  not  the  interesting 
question  in  this  case.  This  question  is: 
Can  such  an  unprecedentedly  long  arch 
span  of  reinforced  concrete  be  sucessfully 
built?  Mr.  Moisseiff 's  argument  is  to  the 
effect  that  it  can  be  built  We  believe  that 
the  majority  of  practical  engineers  will 
agree  with  his  conclusions.  This  has  noth- 
ing to  do,  be  it  remembered,  with  the 
question  whether  or  not  it  might  be  cheaper 
and  easier  or  might  be  better  engineering 
to  build  something  else.  These  are  other 
questions.  Our  present  question  is :  Is  it 
impracticable — not  impossible  but  impracti- 
cable— to  build  in  this  place  and  under  the 
conditions  existing  there  a  reinforced  con- 
crete arch  of  703  ft.  clear  span? 

Contrary  to  what  some  writers  seem  to 
think  the  possibility  of  using  reinforced 
concrete  for  unprecedentedly  long  spans, 
judged  from  masonry  arch  standards,  is 
not  a  new  thought.  Ten  years  ago  so  emi- 
nently practical  and  shrewd  an  engineer 
as  Mr.  Edwin  Thacher,  M.  Am.  Soc.  C.  E., 


worked  out  a  tentative  design  for  a  300  ft. 
span  reinforced  concrete  arch  and  as  a  re- 
sult expressed  his  confidence  in  the  prac- 
ticability of  similar  arches  of  500  or  600 
ft.  spans.  We  may  admit  this  speculation 
to  mean  little  or  much  as  we  choose,  but 
it  certainly  frees  the  engineers  responsi- 
ble for  the  design  of  the  Henry  Hudson 
bridge  from  any  charge  of  presump- 
tion in  designing  a  700  ft  span  of 
reinforced  concrete.  If,  moreover,  we  take 
the  trouble  to  look  abroad  we  will  find  at 
lease  one  engineer  of  prominence,  Mr.  Ar- 
mand  Considere,  confidently  proposing  re- 
inforced concrete  for  even  longer  spans. 

In  all  but  one  respect  Mr.  MoisseiflF's 
argument  in  proof  of  the  safety  and  prac- 
ticability of  his  design  is  convincing.  The 
sufficiency  of  reinforced  concrete  to  make  a 
strong  and  enduring  bridge  when  once  the 
material  is  in  place  and  has  come  to  its 
strength  is  open  to  small  doubt.  It  is  the 
task  of  holding  the  material  in  place  until 
it  has  gained  its  strength  that  presents 
doubtful  possibilities.  On  this  point  Mr. 
Moisseiffs  discussion  is  unfortunately  brief. 
It  is  stated  merely  that  the  arch  centering 
will  be  designed  by  the  engineers  of  the 
Department  of  Bridges  and  will  form  a 
part  of  the  contract  for  construction.  In  a 
word,  the  city  is  to  shoulder  the  cost  of 
centering  and  so  ensure  its  design  and 
construction  according  to  its  own  ideas  of 
sufficiency  and  safety.  This  is  perhaps  the 
very  best  plan  that  could  be  devised  for 
the  conditions,  but  it  does  not  help  to  ex- 
plain the  really  doubtful  point  which  is  how 
to  design  and  build  a  centering  which  will 
endure  the  enormous  task  that  will  be  put 
upon  it  It  is  safe  to  say  that  engineers 
will  watch  with  unusual  interest  for  the 
publication  of  the  proposed  centering  plans. 

The  Henry  Hudson  Memorial  Bridge  is 
chiefly  a  task  of  engineering  construction 
and  it  is  for  this  reason  that  we  have  given 
a  statement  of  its  main  features  in  this  is- 
sue. The  arch  is  one  of  unprecedented 
magnitude  and  its  constructional  problems 
are  correspondingly  large.  We  believe  that 
they  will  be  successfully  solved.  It  is,  as 
we  have  said  above,  entirely  another  ques- 
tion whether  it  was  the  best  engineering 
to  design  the  bridge  as  it  has  been  de- 
signed and  to  use  the  material  that  has 
been  chosen. 


At  the  coming  session  of  the  Ohio  leg- 
islature a  bill  is  to  be  introduced  to  au- 
thorize cities  of  the  state  to  build  union 
depots  and  terminal  stations. 


The  natives  of  Shansi  Province,  China, 
have  obtained  permission  from  the  Peking 
government  for  the  construction  of  a  line 
from  Tatung  to  Puchow,  to  be  called  the 
Tung-pu  line,  to  be  built  with  only 
Chinese  money,  with  Ho  Fu-fang,  formerly 
provincial  treasurer  of  Kansu,  as  director. 
The  line  will  pass  through  the  Hsuan-hua, 
prefcctural  city,  and  connect  with  the  Pe- 
king-Kalgan  railway.  The  length  is  to  be 
a  little  more  than  700  miles. 


Copyright,  1908,  by  the  Myron  C.  Clark  PublUhhig  Co. 


All  rights  of  ropuUicatlon  reserved. 

Digitized  by 


Google 


54 


ENGINEERING-CONTRACTING 


Vol.  XXIX.     No.  4. 


Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  i«  devoted  to  metliods  and  costs  of  constructing  concrete 
and  reinforced  concrete  structures.  It  wiil  cover  tlie  seiectlon,  testing  and  pro- 
portioning of  concrete  materials;  lalwratory  tests  of  concrete;  concrete  mixing, 
transportation  and  placing;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  also  contain  articles  on  new  and  interesting 
developments  in  tlie  design  of  reinforced  concrete. 


Method  of  Maintaining  Line  Shafting 
and  Machine  Operations  in  Re- 
constructing a  Factory. 

The  accompanying  sketch  shows  the 
method  adopted  to  support  the  line  shafting 
and  thus  keep  the  machine  going  while  re- 
placing an  old  factory  building  with  a  new 
structure.  The  original  building  was 
65x85  ft.  in  plan,  and  one  story  high.  It 
was  part  of  the  plant  of  the  Pantasote 
Leather  Co.,  of  Passaic,  N.  J.,  and  con- 
tained the  heavy  machinery  for  embossing 


interest  is  the  method  of  carrying  the 
shafting  which  is  shown  by  the  sketch.  A 
bent  or  horse  of  timbers  was  built  under 
each  hanger  as  shown  and  then  the  hang- 
ers were  detached  from  their  original  beam 
supports.  After  the  old  beams  had  been 
removed  the  hangers  were  capped  by  4x8 
in.  pads  and  the  hanger  bolt  set  as  shown. 
The  dotted  lines  show  how  the  new  rein- 
forced concrete  slab  and  girder  floor  was 
substituted  for  the  temporary  supports. 

The  contractors  for  the  work  were  Sal- 
mond  Brothers  Co.,  Arlington,  N.  J.,  who 


.£n9-Cfl)tr 

Sketch  Showing  Method  of  Supporting  Line    Shafting    During    Recon- 
struction of  a  Shop  Building. 


and  surface  finishing  the  pantasote.  The 
new  building  had  three  times  the  ground 
area  of  the  old  one  and  was  two  stories 
high;  it  was  built  around  and  over  the 
old  building,  which  it  entirely  effaced,  ex- 
cept for  the  machinery.  The  contractor 
was  given  the  privilege  of  shutting  down 
the  machinery  during  Thursday,  Friday  and 
Saturday,  and  this  period,  with  the  follow- 
ing Sunday  gave  him  four  days  uninter- 
rupted control  of  the  mill.  During  this 
short  period  he  sunk  six  column  piers  dVi 
ft.  square  and  14  ft.  deep  within  the  old 
building  area  and  placed  the  staging  to 
support  the  line  shafting.  The  piers  were 
constructed  of  concrete  by  excavating  in- 
side of  sheeting.    The  feature  of  principal 


completed  the  new  building,  68x140  ft.  in 
80  days. 


The  hardwood  lumber  cut  in  [899  was 
8,634,021  thousand  feet;  in  1906  it  was 
7.315491  thousand  feet,  a  decrease  of  15.3 
per  cent. 


Kansas  City,  Mexico  &  Orient  R.  R.  has 
applied  to  the  Mexican  government  for  a 
concession  to  improve  the  natural  harbor 
of  Topolobampo,  which  is  to  be  the  ter- 
minal of  the  road.  It  is  estimated  that 
about  $5376,000  gold  will  be  spent  upon 
the  work,  which  is  to  include  the  construc- 
tion of  a  terminal  yard  and  six  large 
wharves. 


The  Proposed  Henry  Hudson  Memor- 
ial Bridge  at  New  York  City. 

The  largest  span  arch  bridge  in  the 
world  built  of  other  material  than  steel 
is  the  proposed  concrete  arch  of  703  ft 
clear  opening  for  the  main  span  of  the 
Henry  Hudson  Memorial  Bridge  at  New 
York  City.  The  magnitude  of  this  arch 
and  consequently  of  the  problems  in  de- 
sign and  construction  which  must  be  solved 
in  carrying  it  to  completion  make  a  con- 
cise summary  of  the  plans  of  interest.  This 
summary  is  given  for  the  first  time  and  of- 
ficially in  a  report  to  the  Chief  Engineer, 
Department  of  Bridges,  New  York  City, 
by  Mr.  Leon  S.  Moisseiff,  Engineer  in 
Charge,  and  we  publish  it  here: 

The  proposed  Henry  Hudson  Memorial 
Bridge  is  a  concrete  bridge  of  a  total  length 
of  about  2340  ft.  It  consists  mainly  of 
seven  circular  arches  of  about  108  ft.  dear 
span  each,  with  corresponding  piers,  and 
one  main  arch  of  703  ft.  clear  span  between 
skewbacks,  flanked  by  two  monumental 
piers  of  about  108  ft  width  and  180  ft 
height.  The  approaches  are  designed  to  be 
of  concrete  masonry  reinforced  by  embed- 
ded steel  wherever  required,  the  piers  being 
faced  with  natural  stone. 

The  bridge  is  designed  with  an  upper 
and  lower  deck  providing  for  surface  and 
subway  traffic.  The  upper  deck  has  a  clear 
width  of  80  ft.  between  balustrades,  occu- 
pied by  a  50-ft.  roadway  and  two  sidewaUu 
of  IS  ft  each.  The  lower  deck  is  70  ft. 
wide  from  outside  to  outside  of  walls  and 
about  65  ft  on  the  inside.  It  is  occupied 
by  four  railroad  tracks  and  has  sufficient 
space  for  pipe  galleries  and  the  like.  The 
subway  tracks  on  the  main  span  are  sup- 
ported by  steel  beams  and  posts  resting  in 
turn  on  the  secondary  or  relieving  arche' 
and  on  the  vertical  piers  designed  to  be  of 
reinforced  concrete. 

The  provision  for  the  subway  tracks  will, 
undoubtedly,  prove  of  great  ultimate  value 
to  the  city,  as  it  provides  both  local  and 
express  tracks  at  small  additional  cost 
But  the  utilization  of  these  tracks  immedi- 
ately on  the  completion  of  the  bridge  may 
not  be  expected.  The  location  of  the 
bridge,  near  the  most  northwestern  point 
of  Manhattan  Island,  is  not  likely  to  re- 
quire and  warrant  rapid  transit  transporta- 
tion before  the  next  ten  years.  Several 
years  will  thus  elapse  after  the  completion 
of  the  bridge  before  the  subway  tracks  will 
be  required.  Considering  this  situation, 
it  will  be  in  the  interest  of  good  economy 
not  to  install  the  tracks  nor  to  put  the  steel 
supports  in  position  before  the  time  requir- 
ing their  use.  It  is  therefore  intended  to 
provide,  for  the  present,  the  footings  for 
the  posts  and  the  means  for  ready  connec- 
tion with  the  structure,  and  to  leave  the 
fabrication  and  construction  of  the  track 
beams  and  posts  for  future  time.  This  is 
stated  here  because  it  has,  as  will  be  seen 
later,  some  bearing  on  the  strength  of  the 
structure  when  first  put  in  operation. 

The  design  of  the  approaches,  as  laid 
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out,  conforms  with  standard  engineering 
practice,  and  their  construction  offers  no 
special  difficulties  and  requires  only  the  at- 
tention and  execution  which  should  be  be- 
stowed on  engineering  works  of  this  char- 
acter. They  need  not  be  considered  here 
further. 

It  is  in  the  planning  and  building  of  the 
main  span  arch  that  the  engineering  prob- 
lems to  be  solved  and  the  difficulties  to  be 
overcome  are  centered.  The  clear  span  ot 
the  great  arch  is  about  703  ft.  between 
skewbacks  and  it  has  a  greatest  vertical 
clearance  above  the  mean  high  water  da- 
tum of  183  ft.  Expressing  it  in  a  more 
technical  way,  the  span  center  to  center  of 
skewbacks  is  "25  ft.  and  the  rise,  center  to 
center,  is  1/7  ft.,  or  about  one-fourth  of  • 
the  span.  The  longest  span  of  any  builr 
nusonry  arch  is  that  of  the  bridge  over  the 
Syra  Valley  at  Plauen,  Germany.  It  has 
a  span  of  295  ft.  and  a  rise  of  56  ft.  or  less 
than  one-fifth  of  the  span.  It  is  built  of 
hard  slate.  The  longest  span  arch  in  this 
country  is  the  Walnut  Lane  bridge  in  Phil- 
adelphia. It  has  a  span  of  233  ft.  and  is 
built  of  concrete  without  metal  reinforce- 
ments. About  five  years  ago  at  a  prize 
competition  for  plans  for  a  bridge  over  the 
Neckar  River  at  Mannheim,  Germany,  the 
prize  was  awarded  tp  an  arch  bridge  with 
a  main  span  of  365  ft.  and  a  rise  of  one- 
twelfth  of  the  span.  The  material  proposed 
was  brick.  Because  of  conditions  inde- 
pendent of  the  engineering  problem,  the 
bridge  was  not  built  of  masonry. 

It  may  b«  well  to  state  here  that  the  up- 
per Niagara  steel  arch  has  a  span  of  840 
ft  center  to  center  of  hinges  and  that  the 
plans  for  the  connecting  railroad  bridge  at 
Hell  Gate  call  for  a  steel  arch  of  1,000  ft. 
span. 

Thus  the  span  of  the  Henry  Hudson 
Memorial  Bridge,  while  not  the  longest 
arch,  by  far  exceeds  that  of  any  built  or 
proposed  masonrj'  arch.  To  arrive,  how- 
ever, at  a  correct  basis  for  comparison,  it 
should  be  considered  that  while  the  span  of 
an  arch  apparently  determines  its  position 
in  the  hierarchy  of  engineering  achieve- 
ments it  is  the  ratio  of  the  rise  to  the  span 
that  is  determining.  But  the  dimension 
really  most  characteristic  of  the  boldness 
of  an  arch  is  the  radius  of  curvature  at  the 
crown.  It  has  also  the  advantage  of  fur- 
nishing a  means  for  ready  comparison. 
Thus  the  Plauen  arch  has  a  radius  at  the 
crown  of  344  ft.  and  the  above  mentioned 
prize  design  for  a  Neckar  bridge  a  radius 
of  558  ft  The  radius  at  the  crown  of  the 
Hudson  Memorial  arch  is  489  ft.,  or  less 
than  that  of  the  proposed  Neckar  bridge. 
It  means  that  the  Neckar  arch  with  a  span 
of  only  36s  ft.  will  strain  the  material  of 
the  arch  rib  more  than  that  of  the  Hudson 
Memorial  Bridge  with  twice  that  span. 
This  general  conclusion  is  verified  by  the 
comparison  of  the  stresses  as  determined 
by  careful  computations. 

The  above  discussion  tends  to  show  that 
while  the  Henry  Hudson  Memorial  arch  by 
far  exceeds  in  magnitude  any  masonry  arch 


in  existence,  Its  general  proportions  have 
been  so  chosen  as  to  bring  the  resulting 
conditions  within  the  limits  of  modem  en- 
gineering practice. 

There  remains,  then,  to  consider  the 
main  factors  and  physical  conditions  enter- 
ing into  the  construction  of  a  structure  of 
like  magnitude.  These  will  be  discussed 
in  the  following  under  several  headings. 

Foundations. — No  other  engineering 
structure  is  as  much  dependent  on  the  sta- 
bility and  immovability  of  its  foundations 
as  the  fixed  arch.  Even  a  relatively  very 
small  displacsment  may  cause  considerable 
strains  in  the  arch  ribs.  For  a  reinforced 
concrete  arch  of  the  dimensions  of  the 
main  arch  of  the  Henry  Hudson  Memorial 
Bridge  an  immovable,  incompressible  and 
imperishable  foundation  is  a  prerequisite. 

The  geological  conditions  of  the  site  se- 
lected for  the  bridge  are  quite  well  known, 
Manhattan  Island  and  its  adjacent  terri- . 
tory  having  been  made  a  subject  of  study 
by  many  geologists.  The  deep  diamond 
drill  borings  made  by  the  Department  of 
Bridges,  some  of  which  went  down  to 
more  than  138  ft.  below  the  water  level, 
affirm  the  information  supplied  by  the 
former. 

The  south  or  Manhattan  side  of  the 
bridge  site  is  covered  with  "thin  till  with 
numerous  rock  exposures."  The  underly- 
ing rock  is  a  hard  rock  known  as  Hudson 
schist.  It  is  a  sedimentary  rock  of  the 
Silurian  period  and  is  essentially  a  mica 
schist  consisting  of  biotite  and  quartz.  It 
covers  the  greater  part  of  Manhattan 
Island. 

The  surface  condition  on  the  north  or 
Bronx  side  is  described  as  a  "till  with  oc- 
casional small  rock  exposures."  The  un- 
derlying rock  here  is  known  as  Fordham 
gneiss.  It  is  an  ancient  crystalline  rock 
of  the  Pre-Cambrian  period  and  consists 
of  a  gray  banded  gneiss  of  orthoclase, 
quartz  and  biotite.  It  begins  at  Spuyten 
Duyvil  and  extends  far  up  the  Hudson 
River. 

On  both  sides  the  rock  slopes  rapidly  up- 
ward to  a  greatest  elevation  of  200  ft. 
above  mean  high  water.  The  foundation.^ 
for  the  main  arch  are  practically  all  on  dry 
land  with  the  hard  rock  on  the  average 
10  ft.  below  mean  high  water.  It  is  intend- 
ed to  fix  the  bottom  of  the  foundation  at  ;i 
level  of  20  ft  below  datum.  The  abut- 
ments, which  will  be  of  concrete,  will  thus 
rest  on  the  hard  rock  and  also  abut  against 
a  wall  of  the  same  material.  The  pressure 
on  the  foundation  is  far  below  its  bearin3; 
resistance,  and  to  displace  the  abutments 
the  rocky  mountains  behind  them  would 
have  to  be  moved.  The  foundations  are 
thus  admirably  adapted  for  their  purpose 
and  will  furnish  an  absolutely  immovable 
abutment  in  accordance  with  the  require- 
ments of  rigid  theory. 

Methods  of  Computation. — In  consider- 
ing the  methods  of  computation  used  it 
should  be  stated  here  that  the  construction 
of  the  upper  and  lower  decks  and  of  the 
secondary  arches  and  vertical  piers  offers 


no  theoretical  or  practical  difficulties  which 
should  deserve  special  consideration.  The 
following  discussion  refers,  therefore, 
mainly  to  the  great  arched  rib. 

In  deciding  on  the  methods  of  computa- 
tion to  be  used  and  on  the  degree  of  ac- 
curacy to  be  obtained,  the  consideration  of 
the  magnitude  of  the  structure  has  exerted 
a  determining  influence.  The  most  accu- 
rate available  theory  is  applied;  the  as- 
sumptions it  is  based  on  have  been  scru- 
tinized ;  simplifications  generally  made  have 
been  evaluated  numerically  as  to  their  de- 
gree of  accuracy.  The  computations  are 
checked  by  as  widely  independent  methods 
as  physical  facts  will  permit.  The  most 
modem  procedures  of  engineering  science 
are  resorted  to  in  determining  the  stresses 
at  every  section  of  the  arch.  Instead  of 
the  common  practice  of  finding  the 
stresses  for  certain  assumed  positions  only 
of  the  moving  load,  the  position  of  the 
moving  load  causing  the  greatest  stress  in 
any  section  of  the  rib  is  determined,  and 
even  the  loading  causing  the  greatest  strain 
in  upper  and  lower  faces  has  been  found. 
This  more  accurate  method,  of  course, 
shows  stresses  in  excess,  of  those  deter- 
mined by  the  common  procedure. 

It  is  realized  that  the  importance  of  the 
structure  requires  that  all  possible  causes 
of  stress  in  the  arch  be  foreseen  and  pro- 
vided for.  Not  only  is,  therefore,' the  ef- 
fect of  a  change  of  temperature  within  rea- 
sonable limits  computed  but  even  that  of 
the  possible  shrinkage  of  the  concrete  af- 
ter the  rib  has  been  swung  free  of  its  false- 
work. The  stresses  caused  in  the  arch  by 
its  greatest  distortion  from  the  original 
curve  are  also  included  in  the  resulting  to- 
tal. This  again  is  not  done  in  common 
practice. 

Provision  for  the  future  is  made  by  the 
assumption  of  high  moving  loads  for  both 
the  upper  and  lower  decks.  The  total  mov- 
ing load  the  arch  is  computed  for  is  15,000 
lbs.  per  linear  foot  of  bridge.  Compared 
with  the  moving  load  assumed  for  the 
Manhattan  or  Blackwell's  Island  Bridges, 
which  are  designed  for  the  heaviest  loads 
as  yet  provided  in  long-span  bridges,  the 
equivalent  moving  load  for  the  Henry 
Hudson  Memorial  Bridge  would  be  14,000 
lbs.  per  linear  foot  for  congested  load  and 
7,000  lbs.  for  working  load. 

Thus,  it  may  be  stated,  all  possible  ef- 
fects on  the  arch  are  considered  and  will  be 
provided  for  as  far  as  the  state  of  engi- 
neering science  and  the  physical  character 
of  the  material  used  will  permit. 

Material  Used  and  Stresses  Allowed  for 
It. — As  stated  above,  the  materials  of  the 
main  arch  are  to  be  concrete  and  steel.  The 
arch  is  to  be  formed  of  a  solid  rib  of  con- 
crete 70  ft.  wide,  IS  ft.  thick  at  the  crown 
and  gradually  increasing  to  a  thickness  of 
28  ft.  at  the  skewbacks.  Embedded  in  the 
concrete  are  48  rectangular  units  of  four 
8x8-in.  angles,  each  laced  on  all  sides. 
They  are  arranged  in  twelve  vertical  rows 
or  frames  which  are  thoroughly  connected, 
both  vertically  and  horizontally,     to     each 
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other    by    bracing,    forming  a  huge  steel  with    age    is    not    as    rapid    in    the    early  inch.     This   is   one-fourth   of     the     least 

cage  of  great  rigidity.    The  steel  members  months  as  it  is  in  mortar,  but  is  more  grad-  strength  of  the  concrete  at  the  age  of  three 

of  the  vertical  piers  are  riveted  to  the  steel  ually  distributed  through  the  first  year.  months.     Compared  to  the  common  meth- 

frames,  securing  positive  connection  for  the  Numerous  tests  on  12-in.  concrete  cubes  ods   of  computation   the  equivalent  stress 

part  of  the  structure  above  the  rib.    The  y/nt  made  at  the  United  States  Arsenal  at  would  be  not  more  than  600  lbs. 

steel  units  bear  with  suitable  footings  di-  Watertown,  Mass.,  with  cements  of  the  bet-  The  French  Government  Commission  on 

rectly  on  the  rock  and  are  anchored  to  it.  ter  brands,  in  the  proportions  of  one  part  Reinforced  Concrete,  which  completed  its 

The  distribution  of  the  steel  in  the  con-  of  cement  to  two  parts  of  sand  and  four  labors  about  a  year  ago,  has  recommended 

Crete  is  uniform  throughout  its  mass,  com-  pa^ts  of  broken  stone,  developed  a  com-  that  "the  limit  of  compressive  stress  for  ^^ 

pletely  supporting  all  its  parts.  pressive  resistance  of  3,000  to  3,600  lbs.  per  inforced  concrete  to  be  allowed  in  compu- 

The  embedded  steel  performs  two  func-  square  inch  at  the  age  of  three  months.  tation  shall  not  exceed  two-sevenths  of  the 

tions:  it  first  carries  a  certain  portion  of  An  experimental  arch  was  built  in  1896  crushing  strength  of  plain  concrete  of  the 

the  load  determined  by  the  relative  elas-  at  Stuttgart,  Germany,  of  a  span  of  65.6  same  proportions   and  at   the  age  of  go 

ticity  of  the  concrete  and  the  steel,  and  sec-  ft.  and  observed  under  various  k>ads  and  days."  This  would  allow  for  a  concrete  of 

ondly,  it  enables  the  concrete  to  act  as  a  temperatures    during   five   years.     It    was  3,000  lbs.  compressive  resistance,  a  stress 

homogeneous  mass.    The  method  of  rein-  made  of  a  concrete  of  one  part  of  Port-  of  860  lbs.  per  square  inch, 

forcing  by  box-like  units   also  bands  the  land  cement  and  7J^  parts  of  broken  lime-  A  noted  German  engineer,     Mr.    Leib- 

concrete,  furnishing  to  it  a  lateral  restraint,  stone,  using  the  product  of  the  crusher  to  brand,    who    has     built     many     concrete 

the  gnreat  value  of  which  in  resisting  com-  take  the  place  of  the  sand.     Test  speci-  bridges,  says:     "The  more  reliable  deter- 

pressive  strains  has  come  to  be  universally  mens  of  this  concrete  two  years  old  de-  mination  of  stresses  properly  allows  the  use 

appreciated   in  recent  years.     It  may  well  veloped  a  compressive  resistance  of  7,260  of  higher  working  stresses.     For  the  very 

1>e  stated  here  that  the  material  of  the  rib  lbs.  per  square  inch.    Blocks  cut  out  of  the  best  concrete  up  to   1,030  lbs.  per  square 

will  be  called  on  to     resist     compressive  arch  after  failure  and  probably  somewhat  inch  in  compression  may  be  allowed." 

stresses  only  and  that  under  no  conditions  impaired  in  strength  by  the  shock  of  the  The  rib  will  be  erected  on  falsework  and 

•can  any  tensile  stresses  be  induced.  collapse  developed  at  the  age  of  five  years  the  centers  will  not  be  struck  until  four 

Little  need  be  said  as  to  the  quality  of  6,615  lbs.  per  square  inch  or   10  per  cent  months  after  the  completion  of  the  ring, 

the  steel  required.    A  good  structural  steel  less  than  the  test  specimens.  Thus  the  least  age  of  the  concrete  when 

satisfying  the  standard  specifications  of  the  The   concrete  of   the   Munderking  arch  first   strained  will   be   four  months.     The 

Department  of  Bridges  will  be  all  that  is  was  of  the  proportions  of  one  part  of  ce-  greatest  stress  caused  at  any  point  of  the 

required.  ment  to  2j4  parts  of  sand  and  five  of  brok-  arch-rib  when  sprung  freely  off  the  false- 

The  concrete,  on  the  contrary,  deserves  en  stone.  At  the  age  of  28  days  it  develop-  work  and  only  supporting  its  own  weight 
special  consideration.  The  strength  of  con-  ed  a  compressive  resistance  of  3,615  lbs.  per  will  be  315  lbs.  per  square  inch.  Including 
Crete  varies  with  the  proportions  and  quali-  square  inch  which  at  the  age  of  152  days  temperature  changes  the  stress  may  reach 
ties  of  the.  constituent  materials.  It  is  in-  increased  to  4,720  lbs.  At  the  age  of  two  350  lbs.  per  square  inch, 
tended  to  specify  for  the  main  structure  a  years  and  eight  months  it  had  attained  a  The  building  of  the  vertical  piers  and 
concrete  at  least  as  rich  as  one  part  of  resistance  of  7,130  lbs.  per  square  inch  on  secondary  arches  will  then  begin  on  top  of 
Portland  cement  to  six  of  sand  and  broken  the  specimen  and  10  per  cent  less  on  the  the  arch-rib.  When  the  whole  bridge,  in- 
stone  properly  balanced,  which  should  de-  concrete  in  the  structure.  The  concrete  of  eluding  paving  and  balustrades,  will  be 
velop  an  average  compressive  resistance  of  the  viaduct  over  the  Chemnitz  Valley  was  completed,  but  without  the  subway  tracks 
j,ooo  lbs.  per  square  inch  on  a  12-in.  cube  of  the  proportions  of  1:4:4:^.  It  devel-  and  their  supports,  the  greatest  stress  ni 
JO  days  old  with  a  least  resistance  of  2,700  oped  at  the  age  of  28  days  a  compressive  the  concrete  of  the  rib  will  be  535  lbs.  per 
lbs.  per  square  inch.  Since  a  least  increase  resistance  of  3,070  lbs.,  and  at  the  age  of  90  square  inch,  due  to  the  fixed  load.  This 
in  strength  of  10  per  cent  can  be  counted  days  of  3,770  lbs.  per  square  inch.  The  cannot  be  done  before  a  year's  time  from 
on  in  two  months,  this  would  insure  an  av-  concrete  of  the  Exhibition  Bridge  at  Dues-  the  date  of  the  completion  of  the  rib. 
«rage  compressive  resistance  of  3,300  lbs.  seldorf  was  of  the  proportions  of  1:4:4.  It  The  total  moving  load  on  the  upper  deck 
per  square  inch  with  a  minimum  of  3,000  developed  at  the  age  of  28  days  a  compres-  will,  in  its  position  causing  the  greatest 
lbs.  at  the  end  of  three  months.  The  meth-  sive  resistance  of  3,610  lbs.,  and  at  the  age  stress,  bring  the  total  compression  up  to 
od  of  specifying  a  concrete  of  a  certain  of  90  days  of  3,940  lbs.  per  square  inch.  570  lbs.  per  square  inch.  The  effects  of  a 
compressive  resistance  in  addition  to  the  All  of  the  above  data  are  for  concrete  change  of  temperature,  shrinking  of  the 
usual  ^specifications  for  the  cement,  sand  not  reinforced  by  steel.  The  additional  as-  concrete  and  distortion  of  the  curve  will 
and  stone,  has  been  approved  and  recom-  sistance  furnished  by  the  embedded  steel  increase  this  stress  to  670  lbs.  per  square 
mended  by  several  foreign  engineering  so-  in  enhancing  the  homogeneity  and  creating  inch.  At  least  a  year  and  a  half  will  be  re- 
cieties  and  committees,  and  is  in  use  in  the  a  lateral  restraint  will  be  so  much  addition-  quired  with  the  utmost  speed  of  construe- 
best  European  and  American  practice.  It  al  margin  of  strength.  To  determine  the  tion  from  the  date  of  completing  the  rib 
should  be  applied  in  the  case  of  the  Henry  relative  increase  in  strength  due  to  the  lat-  to  the  opening  of  the  bridge  for  traffic 
Hudson  Memorial  Bridge.  ter  and  also  to  demonstrate  the  degree  of  Before  that  age  of  one  and  one-half  years 

Experiments  conducted  on  the  effect  of  the  co-operation  of  the  two     materials    a  the  concrete  in  the  rib  will  have  an  ulti- 

age  upon  the  increase  in  tensile  strength  of  short  series  of  tests  is  about  to  be  made  by  mate  compressive  resistance  of  at  least  4.- 

mortar,  by  Dyckerhoff,  for  the  German  As-  the  Department.  500  lbs.  per  square  inch,  or  6.7  times  the 

sociation  of  Portland  Cement  Manufactur-  Unit  Stresses  in  Arch-Rib.— The    com-  allowed  unit  stress. 

■ers.'gave    the     results     in     the    following  pressive  stress  on  the  steel  embedded  in  the  Finally,  when  the  subway  tracks  will  be 

table:                           I  :i           1:2          1:3  concrete  will  not  be  allowed  to  exceed  20,-  installed   and   trains  be  operated  on    the 

Time.                  Mortar.    Mortar.  Mortar.  000  lbs.  per  square  inch,  allowing  for  all  bridge  the  worst  combination  of  all  causes 

4  week*    Initial       Initial      Intial  possible  causes  of  stress.    This  is  perfect-  will  induce  a  stress  not  exceeding  750  lbs. 

13  weeks    51             44             48  ly  safe  for  a  material  of  an  elastic  limit  of  per  square  inch  at  any  point  of  the  rib. 

26  weeks,                    53             47             51  30,000    lbs.    per    square    inch,     thoroughly  The    concrete   at    that   time    should   have 

1  year    66             60             56  braced  and  fully  embedded.  reached    a    compressive    resistance   of   at 

2  years    131            108           118  The  greatest  stress  to  be  allowed  on  the  least  6,000  lbs.  per   square   inch  or  thr«e 

3.vears    125           119             98  concrete  in  compression  due  to  a  combina-  times  the  allowed  unit  stress. 

4  years  131            124           141  tion  of  all  of  the  causes  enumerated  in  the  It  should  be  noted  here  that  the  greatest 

5  years    152           142           148  above  discussion  on  methods  of  computa-  unit  stress  in  the  rib  is  not  one  due  to  direct 

The  increase  in  the  strength  of  concrete  tion  has  been  fixed  at  750  lbs.  per  square  compression  only  but  represents  a  sura  due 
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both  to  direct  and  bending  stresses.  The 
resistance  of  concrete  to  such  combined 
stress  is  10  to  ao  per  cent  higher  than  to 
direct  stress  only. 

The  above  discussion  leads  to  the  conclu- 
sion that,  in  view  of  the  consideration 
given  to  all  possible  effects  on  the  structure 
and  the  time  required  before  the  applica- 
tion of  the  full  load,  the  adopted  greatest 
compressive  strain  of  750  lbs.  per  square 
inch  on  the  concrete  in  the  rib  is  well  with- 
in the  limits  of  safe  construction. 

Erection  and  Inspection. — The  methods 
of  erection  to  be  followed  in  building  the 
arch-rib,  although  generally  planned,  have 
not  yet  been  worked  out  in  detail.  How- 
ever, it  may  be  stated  that  the  arch  will  be 
erected  on  falsework  resting  in  the  river 
bed  and  thoroughly  braced.  Adjustments 
will  be  provided  for  all  possible  require- 
ments during  constructiotL 

The  proper  design  of  the  falsework  is  of 
great  importance  and  it  will  be  designed 
and  detailed  by  the  Department  and  will 
form  a  part  of  the  contract  for  building  the 
arch  instead  of  being  left  to  the  contractor 
under  the  general  approval  only  of  the  De- 
partment It  will  be  far  better  not  to  leave 
to  the  contractor  to  economize  on  the  false- 
work or  its  careful  design,  but  that  the  city 
pay  for  it  the  same  as  for  any  permanent 
part  of  the  "structure.  Any  improvements 
suggested  by  the  experience  of  the  eon- 
tractor  can  always  be  incorporated  after- 
wards. 

.\fter  the  completion  of  the  arch-rib,  it 
will  be  kept  on  the  falsework  for  at  least 
four  months  before  striking  the  centers. 
During  all  this  time  the  whole  of  the  rib 
will  be  kept  wet  by  a  sprinkling  system 
and  be  protected  from  the  sun. 

The  inspection,  including  the  testing  of 
the  materials,  should  be  most  thorough.  A 
cement  and  concrete  testing  laboratory 
should  be  established  on  the  building 
grounds  in  charge  of  a  competent  testing 
engineer.  A  testing  machine  of  at  least 
500  tons  capacity  will  be  required  for  the 
work. 

In  addition  to  the  usual  experienced  in- 
spectors of  masonry  a  corps  of  young  grad- 
uate engineers  should  be  employed  to 
watch  the  work,  all  well  organized  under 
an. engineer  who  should  thoroughly  under- 
stand all  sides  of  the  problem  and  the  im- 
portance of  every  part  thereof.  A  suffi- 
cient number  of  inspectors  should  be  em- 
ployed to  insure  the  constant  inspection  of 
the  whole  job. 

Gincluding  it  may  be  stated  that  with 
careful  design,  careful  selection  of  mate- 
rials, thorough  inspection  and  conscientious 
execution  there  is  no  reason  why  the  con- 
struction of  the  Henry  Hudson  Memorial 
Bridge  should  not  be  brought  to  successful 
completion. 


Earth  and  Rock  Section 


Note:  ThU  Section  ia  devoted  to  method*  and  costs  of  excavating  earth  and 
rock  and  building  embanltments.  It  will  cover  the  grading  of  roads  and  rail- 
roads, dUdng  and  canal  worl<,  dredging,  building  reservoirs  and  earth  dams, 
sewer  and  water  pipe  trenching,  quarrying,  etc. 


The  average  price  of  electrolytic  copper 
at  New  York  in  1906  was  19.30  cts  per  lb. 
The  average  price  for  Lake  copper  was 
>9^55  cts.,  and  for  casting  copper  19.  i  cts. 


A  High  Cost  for  Excavation  with  Carts. 

The  systematizing  of  work,  if  done  prop- 
erly, means  the  reduction  of  cost  of  do- 
ing the  work.  If  one  detail  is  wrong,  it 
means  that  the  cost  of  many  other  de- 
tails will_  be  excessive  and  the  total  cost 
more  than  likely  to  be  higher  than  it 
should  be.  An  example  of  this  kind  is 
given  in  Engineering-Contracting  for 
Sept.  18,  1907,  page  170,  and  we  are  able 
to  give  another  here.  The  work  in  ques- 
tion was  done  by  a  contractor,  but  one  of 
the  editors  of  this  paper  kept  cost  records 
on  the  job. 

The  job  was  one  of  earth  excavation 
done  several  years  ago  in  the  construc- 
tion of  a  railroad.  A  cut  was  taken  out 
with  carts,  which  were  loaded  by  men  using 
short  handled  shovels.  The  work  was 
done  in  the  late  fall  and  early  winter, 
when  a  fair  amount  of  rain  fell,  but  snow 
falls  did  not  occur.  At  night  the  ground 
froze  to  a  depth  of  a  few  inches,  and  was 
generally  thawed  out  by  the  sun  during 
the  day.  This  made  the  runway  muddy 
and  made  some  of  the  shoveling  harder. 
The  material  was  red  clay,  that  readily 
absorbed  water.  The  average  length  of 
the  haul   was  900  ft. 

The  earth  was  loosened  by  picks,  two 
pickers  keeping  three  shovels  going.  Three 
men  shoveled  into  a  cart,  two  carts  being 
loaded  at  one  time.  Four  carts  were  used, 
one  driver  attending  to  two  carts,  whidi 
he  took  to  the  dump  together. '  One  man 
on  the  dump,  with  the  aid  of  the  driver 
dumped  the  carts. 

The  wages  paid  for  a  lo-hour  day  were 
as  follows: 

Foreman    $3-50 

Laborers   1.50 

Water  boy   i.oo 

2  carts  and  i  driver 4.50 

The  cost  per  cubic  yard  of  doing  the 
work  was : 

Foreman   $0,050 

Picking    0.080 

Shoveling    ,. 0.130 

Dumping    0.021 

Water  boy    0.014 

Hauling    o.i  10 

Total    $0,405 

The  output  of  this  gang  per  day  was  70 
CH  yds.  This  means  a  high  cost,  as  a 
greater  yardage  should  have  been  exca- 
vated. The  pickers  loosened  about  18  cu. 
'  yds.  per  man  day.  while  about  11  cu.  yds. 
per  man  day  were  shoveled.  The  man  on 
the  dump  took  care  of  70  cu.  yds.  per  day. 
A  careful  analysis  of  this  and  a  compari- 
son of  costs  of  similar  work*,  show  that 


the  cost  of  hauling  is  a  little  low,  while 
the  other  costs  are  all  high.  This  would 
naturally  lead  one  to  the  conclusion  that 
there  were  not  enough  carts  to  make  this 
length  of  haul  and  this  was  the  case. 

As  the  foreman  was  an  experieiked  one, 
and  he  realized  that  he  was  short  of  carts, 
he  did  all  he  could  to  keep  them  going 
continually  and  loaded  them  as  heavily  as 
the  ground  over  which  he  had  to  haul 
would  permit.  The  result  was  that  he 
worked  the  carts  harder  than  they  are  or- 
dinarily worked,  as  will  be  noticed  from 
the  cost  of  hauling,  which  was  11  cts.  for 
a  distance  of  900  ft.  With  the  wages 
given  above,  the  cost  of  hauling  per  100 
ft.  with  carts  would  be  about  i  ct,  and 
adding  to  this  the  lost  team  time  the  total 
cost  should  have  been  for  a  900  ft.  haul 
about  12  or  13  cts.,  while  the  cost,  as 
stated,  actually  was  11  cts.  That  the  fore- 
man did  his  work  well  is  evident  from  the 
fact  that  with  a  lack  of  carts  that  was 
bound  to  make  his  men  idle  at  times  wait- 
ing for  the  carts  to  come  back  from  the 
dump,  he  got  an  output  of  about  11  cu. 
yds.   from  his  shovelmen  per  day. 

If  two  more  carts  had  been  used,  the 
shovelers  could  no  doubt  have  loaded  14 
cu.  yds.  to  the  man,  and  instead  of  using 
only  three  men  loading  to  the  carts  four 
men  could  have  been  employed.  This 
would  have  made  the  output  per  day  112 
cu.  yds.  instead  of  70.  The  cost  per  cubic 
yard  would  have  figured  out  for  a  day's 
expenses  as  follows: 

Foreman   $0,031 

Picking    0.053 

Shoveling    0.107 

Dumping    0.013 

Water  boy  0.009 

Hauling    o.iao 

Total    $0,333 

A  comparison  of  this  estimated  cost 
shows  at  once  that  by  increasing  the 
number  of  carts,  which  makes  the  cost  of 
hauling  a  little  greater,  the  other  detail 
costs  are  so  materially  decreased,  that  a 
saving  on  the  total  cost  of  nearly  20  per 
cent  is  effected.  With  the  material  that 
had  to  be  excavated,  a  man  could  readily 
loosen  with  a  pick,  by  caving  in  a  bank, 
from  25  to  30  cu.  yds.  per  day,  and  a  man 
could  load  into  a  cart  with  a  shovel  14 
cu.  yds.  The  dumpman  could  easily  have 
cared  for  the  112  cu.  yds.  that  were  sent 
to  the  dump. 

The  contractor  realized  that  he  needed 
additional  carts  in  this  cut,  but  he  had  all 
his  own  teams  at  work  and  had  hired  all 

*>>,>■<'  ■"lllrH,.'.«  '  ICnrth  Work  and  Its  Cost.' 
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he  could  find,  and  would  gladly  have  hired 
others  if  it  had  been  possible. 

The  costs  as  given  illustrated  in  a  strik- 
ing manner  how  one  detail  of  a  job  that 
is  not  properly  managed  can  materially  in- 
crease the  cost  of  all  the  other  details 
and  that  of  the  whole  job  and  yet  that 
particular  cost  may  be  low.  Such  facts 
can  only  be  learnt  by  keeping  detail  cost 
data  and  then  carefully  analyzing  them. 


to  handle  in  a  day,  and  would  make  this 
wet  and  heavy  material  rank  with  much 
harder  materials  in  cost  of  excavation. 


Cost  of  Casting  Earth  for  Filling  in 
Behind  Retaining  Wall. 

Several  years  ago  some  earth  had  to 
be  cast  behind  a  low  retaining  wall  that 
was  being  built  under  the  direction  of  one 
of  the  editors  of  this  journal.  The  wall 
had  been  built  through  a  tidewater  marsh, 
to  retain  an  embankment  that  was  to  be 
made  in  filling  in  the  marsh.  It  was  feared 
that  the  winter  storms  might  injure  the 
wall,  inasmuch  as  the  material  was  not 
to  be  placed  in  the  embankment  until  the 
next  summer.  It  was  accordingly  decided 
to  cast  up  behind  the  wall  some  material 
from  the  swamp,  so  as  to  strengthen  the 
wall,  a  thin  reinforced  concrete  one, 
against  the  action  of  the  waves.  A  bank 
of  earth  was  accordingly  filled  in  behind 
the   wall. 

The  work  was  done  by  company  forces, 
the  foreman  being  paid  $2.50  per  day  of 
ten  hours,  and  men  $1.50.  The  material 
was  a  heavy  black  clay  with  a  large  amount 
of  vegetable  matter  in  it,  and  very  wet. 
The  men  did  not  have  to  stand  in  the 
water,  except  in  a  few  places,  but  their 
shovels  were  frequently  submerged.  The 
soil  was  excavated  to  a  depth  of  from 
12  to  18  ins.,  and  at  high  tide  there  was 
always  water  in  the  holes  that  were  be- 
ing dug.  Most  of  the  material  was 
spaded,  but  where  roots  and  similar  ma- 
terial were  encountered,  mattocks  were 
used  to  loosen  it.  The  earth  was  cast 
from  5  to  10  ft.,  and  the  bank  was  made 
about  4  ft.  high.  The  work  was  hard  and 
difficult,  and  naturally  went  slow.  The 
material  stuck  to  the  shovels,  and  the 
water  dissolved  the  clay  causing  a  man  to 
make  several  attempts  to  get  a  fair  shovel- 
ful when  he  was  shoveling  where  there 
was  water. 

About  16  men  worked  under  a  foreman. 
The  work  was  done  in  the  early  part  of 
the  winter.  In  all  522  cu.  yds.  of  excava- 
tion, place  measurement,  was  made.  The 
cost  was; 

Foreman,  9  days  at  $2.50 $  22.50 

Men,  158  days  at  $1.50 237.00 

Total    $259-50 

This  gives  a  cost  per  cubic  yard  of  the 
following : 

Foreman   $0,043 

Men    0454 

Total    $0,497 

This  meant  that  one  man  loosened  and 
shoveled  in  a  day  about  3  1-3  cu.  yds.  This 
is  a  small  amount  of  material  for  a  man 


Hand  Drilling  and  Plug  Drilling. 

Hand  drilling  is  used  quite  extensively 
in  quarrying  stone,  and  occasionally  this 
method  of  breaking  up  stone  has  to  be 
used  in  rock  excavation,  where  blocks  of 
stone  have  to  be  split  up  or  pieces  broken 
from  ledges  and  the  use  of  explosives  is 
prohibited. 

The  method  of  breaking  stones  in  this 
manner  is  known  as  "plug  and  feather" 
work.  Small  holes  are  drilled  in  a  row 
and  two  feathers,  two  pieces  of  half  round 
iron,  arc  placed  in  each  hole.  Then  a  wedge 
shape  piece  of  iron,  known  as  "the  plug," 
is  driven  down  between  the  two  feathers. 
By  driving  the  plugs  carefully  and  bring- 
ing the  same  tension  to  bear  on  each 
plug  the  stone  can  be  broken  along  the  line 
of  the  holes. 

The  rapidity  of  this  work  is  dependent 
upon  the  drilling  of  the  holes.  In  some 
rocks,  as  sandstone,  the  holes  can  be 
spaced  at  a  greater  distance  than  in  gran- 
ites of  uneven  texture.  They  are  also 
easier  to  drill.  When  these  holes  are 
drilled  by  men  using  a  hammer  and  drill 
the  work  is  called  hand  drilling.  These 
drills  are  made  a  foot  or  more  long,  usual- 
ly 15  or  18  inches,  and  are  made  of  ^  in. 
or  I  in.  octagonal  steel,  which  is  drawn 
down  at  one  end  and  shaped  into  ^  in. 
bit.  With  such  a  drill  the  hole  is  made 
^  in.  in  diameter. 

The  holes  are  seldom  made  less  than  2}^ 
ins.  in  depth,  but  are  usually  3  ins.,  as  most 
rocks  will  split  easier  and  better  with  a  3 
in.  hole  than  with  a  depth  of  2V2  ins.  The 
holes  are  drilled  dry,  that  is,  without  the 
use  of  water,  and  an  expert  hand  driller 
learns  to  flirt  the  dust  out  of  the  hole  with 
his  drill  until  the  hole  gets  2  ins.  or  more 
in  depth.  When  the  hole  can't  be  kept 
clear  of  dust  with  the  drill  an  iron  spoon 
is  used.  A  man  sits  on  the  stone  to  be 
drilled  and  drills  3  or  4  holes  without 
moving. 

Some  short  time  observations  of  hand 
drilling  in  granite  will  be  of  interest.  Two 
men  working  side  by  side  drilled  holes  ^ 
in.  diameter  and  3  ins.  deep  in  5  minutes, 
each  man  drilling  a  hole  in  this  time.  One 
minute  was  consumed  in  changing  from 
the  old  hole  to  the  new,  until  4  holes  were 
drilled,  when  2  minutes  were  lost  in  the 
men  changing  their  seats.  Thus  in  an  hour 
about  9  holes  were  drilled  by  each  man. 
This  was  done  upon  several  occasions,  the 
men  not  knowing  that  they  were  being 
timed.  In  a  10  hour  day  90  holes  could 
not  be  done,  as  two  or  three  times  each 
day  the  men  lost  from  10  to  15  minutes 
upon  each  occasion,  in  marking  out  holes 
that  had  to  be  drilled.  The  wedging  and 
breaking  was  done  by  another  man. 

The  same  men,  in  granite,  drilled  ^  in. 
diameter  holes  2j^  ins.  deep  in  3  minutes. 


The  decided  difference  in  the  time  is  read- 
ily understood  when  it  is  remembered  that 
the  spoon  for  cleaning  the  dust  from  the 
hole  has  to  be  used  oftener  in  the  3  in. 
hole  than  it  does  with  the  2^  in.  hole. 
About  the  same  time  was  lost  in  changing 
from  holes,  thus  12  holes  were  done  in  an 
hour,  which  means  that  by  reducing  tbc 
holes  in  depth  one-sixth  one-third  more 
holes  can  be  drilled.  It  would  have  paid 
to  have  reduced  the  depth  in  this  rock,  but 
for  the  fact  that  the  shallower  holes  did 
not  break  the  rock  well,  while  the  3  in. 
hole  did  break  them  evenly ;  hence  the  3  ia 
hole  was  used,  as  it  was  considered  the 
cheaper  and  more  satisfactory. 

To  show  the  rapidity  a  man  can 
drill  a  ii  in.  hole,  an  expert  hand  driller,  in  a 
spurt,  drilled  a  hole  2^^  ins.  deep  in  2 
minutes,  or  he  could  drill  2  holes  in  2  min- 
utes; then  he  was  compelled  to  rest  He 
did  this  as  a  test  upon  several  occasions. 

When  these  holes  are  drilled  by  a  hand 
drill  driven  by  compressed  air  the  work  i» 
called  plug  drilling.  When  the  work  is  of 
such  a  nature  that  it  is  economical  to  in- 
stall and  operate  a  power  plant  for  sucb 
drilling  it  should  be  done,  as  much  more 
work  can  be  done  with  plug  drills  than 
hand  drillers  can  do.  The  holes  can  also 
be  made  deeper,  which  will  mean  that  the 
rock  will  break  much  better.  Some  short 
time  records  of  drilling  with  plug  drills 
will  admit  of  comparison  with  the  data 
just  given  on  hand  drilling. 

In  granite  in  the  quarries  at  Barre,  Ver- 
mont, a  Sullivan  foot  hole  drill,  class  D  19, 
using  hollow  drill  bits  and  weighing  30 
pounds,  manufactured  by  the  Sullivan  Ma 
chinery  Co.,  of  Chicago,  was  used  in  drill- 
ing holes  and  timed  in  the  work.  The 
diameter  of  the  cylinder  of  this  drill  is 
i]4  in.,  and  it  used  25  cubic  feet  of  air  per 
minute  at  100  lbs.  pressure.  This  drill 
can  be  used  in  drilling  holes  up  to  iH  >ns. 
diameter  and  4  ft.  deep. 

Air  is  admitted  by  a  push  handle  throt- 
tle, which  is  opened  when  the  runner 
presses  the  drill  against  the  rock,  and 
closed  when  this  pressure  is  relieved.  The 
hole  is  cleaned  by  the  exhaust  air,  which 
passes  through  the  drill  steel,  and  is  kept 
true  and  round  by  rotating  the  steel  with  a 
handwrench. 

This  plug  drill  made  a  record  of  drilling 
a  number  of  holes  12  ins.  deep  and  1%  ins. 
in  diameter,  in  an  average  time  of  I  min. 
45  sec.  The  best  time  for  a  single  hole 
was  I  min.  and  30  sec. 

Upon  an  another  occasion  in  the  same 
granite  quarries  a  Sullivan  plug  drill,  class 
D  15J4.  drilled  several  holes  H  in.  in  diam- 
eter. One  of  these,  s^  ins.  deep,  required 
IS  seconds  to  drill,  while  another  4fi  ins. 
deep  was  drilled  in  10  seconds.  The  best 
time  between  holes  would  not  be  as  grea:, 
as  when  all  the  work  was  done  by  hand, 
hence  one  man  with  a  plug  drill  would  do 
as  much  work  as  2  or  3  men  hand  drill- 
ing. It  is  useless  to  comment  on  this  com- 
parison of  work. 
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Co6t  of   Wheel   Scraper   Work    and 
Stoping  Banks  on  a  Railroad  Job. 

The  most  economical  method  of  han- 
dling work  can  only  be  determined  by 
keeping  records  of  the  cost  of  all  de- 
uils,  and  by  trying  numerous  methods. 
Then  by  a  careful  analysis  of  these  records 
the  method  that  gives  the  best  results 
can  be  determined.  This  is  illustrated  by 
the  example  of  cost  of  some  wheel  scraper 
work  given  below. 

The  work  was  done  on  a  railroad,  in 
one  cut,  the  material  being  hauled  two 
ways.  In  the  cut  there  were  2453  cu.  yds., 
and  1,320  cu.  yds.  were  hauled  one  way 
to  an  embankment,  the  average  haul  be- 
ing 260  ft,  making  a  run  of  about  620 
ft.  for  a  trip  to  the  dump  and  back.  A 
four-horse  plow  team  with  two  men  to 
work  it  was  used  to  loosen  the  earth,  and 
a  snatch  team  of  two  horses  and  a  driver 
was  used.  Two  men  manipulated  the 
bar  and  catch  in  loading  the  scrapers.  One 
man  did  the  dumping.  The  cost  of  this 
was : 

Foreman,  -jYi  days  at  $3.00 $  22.50 

Scrapers,  38  days  at  $4.75 180.50 

Plowing,  yVn  days  at  $9.20 69.00 

Snatching,   7J4   days  at  $4.75 35.62 

Loading,  15  days  at  $1.60 24.00 

Dumping,  7^  days  at  $1.50 11.25 

Waterboy,  7J^  days  at  $1.00 7.50 

Men,  2  days  at  $1.50 3.00 

Total    $353-37 

The  two  men  listed  were  engaged  in 
cutting  down  the  slopes  and  dressing 
them.  The  cost  per  cubic  yard  for  each 
item  was  as  follows: 

Foreman    $0,017 

Scrapers    O.137 

Plowing    0.052 

Snatching    0.027 

Loading    O.018 

Dumping    0.008 

Water  boy    0.006 

Sloping    0.002 

Total    $0,267 

Each  scraper  team  traveled  about  12 
miles  per  day.  The  scrapers  were  Nos. 
iVi  and  held  1-3  cu.  yd.  place  measure- 
ment The  average  yardage  moved  per 
scraper-day  was  34,  while  the  average  per 
team  worked  was  21. 

From  the  other  end  of  the  cut  1,133  c"- 
yds.  were  excavated,  and  hauled  an  aver- 
age distance  of  400  ft.  On  the  260  ft. 
haul  five  scrapers  were  worked,  but  with 
the  longer  haul  another  scraper  was  added. 
K%  the  embankment  was  across  a  marsh 
of  very  soft  material,  two  men  were 
needed  on  the  dump  to  help  dump  and 
handle  the  material.  More  men  were  put 
at  work  on  the  slopes  so  as  to  have  them 
done  when  the  cut  was  finished.  The  cost 
of  this  end  of  the  cut  was : 

Foreman,  6  days  at  $3.00 $  18.00 

Scrapers,  38  days  at  $4.75 180.50 

Plowing,  6  days  at  $9.20 55.20 

Snatching,  6  days  at  $475 28.50 

Loading,  12  days  at  $1.60 19.20 


Dumping,   12  days  at  $1.50 18.00 

Water  boy,  6  days  at  $1.00 6.00 

Sloping,  30  days  at  $1.50 45.00 

Total    $370.40 

The  cost  per  cubic  yard  was  as  follows: 

Foreman   $0,016 

Scrapers    0.160 

Plowing  0.048 

Snatching    0.025 

Loading    0.017 

Dumping  0.016 

Water  boy  0.005 

Sloping    0.040 

Total    $0,327 

Each  scraper  traveled  15  miles  per  day, 
and  hauled  30  cu.  yds.  The  average 
moved  per  team  worked  was  20  cu.  yds. 

For  the  entire  cut  of  2453  cu.  yds.  the 
work  cost : 

Foreman,  13J4  days  at  $3.00 $  40.50 

Scrapers,  76  days  at  $4.75 361  00 

Plowing,   13^  days  at  $9.20 124.20 

Snatching,   135^  days  at  $4.75 64.12 

Loading,  27  days  at  $1.60 43.20 

Dumping,  19^  days  at  $1.50 29.25 

Water  boy,  13H  days  at  $1.00 13.50 

Sloping,  32  days  at  $1.50 48.00 

Total   $72377 

The  cost  per  cubic  yard  was: 

Foreman    $0,017 

Scrapers   0.149 

Plowing    0.050 

Snatching    '. 0.026 

Loading  0.017 

Dumping    o.oii 

Water  boy   0.005 

Sloping    0.020 

Total  $0,295 

This  makes  an  average  per  scraper  day 
of  33^4  cu.  yds.  and  an  average  per  team 
worked  per  day  of  21  cu.  yds.  The  aver- 
age haul  for  the  material  was  325  ft. 

In  order  to  properly  analyze  these  re- 
sults and  tell  the  relative  costs  it  will  be 
well  to  put  the  unit  costs  in  one  table  as 
follows : 

^\       8^:       «*; 

■     rt  •     n  "  n 

3*  =  sr  e  3*  c 

09   *  i>    '  ti   * 

c  <<  c  "<  n  •< 

r-  o.  r*  o.  ►— '  o. 

yt  CA  <A 

Foreman   $0,017  $0,016  $0,017 

Scrapers    0.137  0.160  0.149 

Plowing    0.052  0.048  0.050 

Snatching  0.027  0.025  0.026 

Loading    0.018  0.017  0.017 

Dumping  0.008  0.016  0.01 1 

Water  boy 0.006  0.005  0.005 

Sloping    0.002  0.040  0.020 

Total  $0^267       $0,327       $0,295 

This  shows  that  the  cost  of  the  scraper 
work  increased  as  the  length  of  the  haul 
increased,  but  as  five  scrapers  were  used 
on  the  260  ft.  haul  and  each  scraper  moved 
34  cu.  yds.  the  whole  gang  moved  170  cu. 
yds.    per   day.     On   the  400  ft.  haul,   six 


scrapers  were  used,  and  as  each  scraper 
moved  30  cu.  yds.  per  day,  the  whole  force 
moved  180  cu.  yds.  per  day,  which  is  the 
cause  of  the  reduction  of  the  foreman, 
plowing,  snatching,  loading  and  water  boy 
items,  in  column  2.  This  clearly  shows 
that  in  the  five  scrapers  the  loading  force 
was  not  kept  busy  during  the  entire  day, 
and  calls  attention  to  the  fact  that  more 
scrapers  were  needed  in  the  run.  To  have 
added  another  scraper  would  have  meant 
that  the  gang  would  have  moved  about  200 
cu.  yds.  per  day,  which  would  not  have 
been  too  much  material  for  one  snatch 
team  to  load  in  that  time,  and  this  would 
have  reduced  the  unit  cost  by  at  least  i 
ct.  A  fact  like  this  can  only  be  brought 
out  by  trying  an  extra  team  on  the  run 
and  keeping  the  detail  costs.  The  increase 
of  the  cost  of  dumping  in  column  2  is 
due,  as  stated,  to  the  fact  that  another 
man  had  to  be  used  on  account  of  the 
embankment  being  build  over  a  marsh. 

On  the  400  ft  haul  the  scrapers  traveled 
in  a  day  15  miles  as  against  12  on  the 
shorter  haul,  this  was  partly  due  to  the  fact 
that  on  a  short  haul  there  is  more  lost 
team  time  for  loading  and  unloading  than 
on  a  longer  haul.  These  teams  were  hired 
ones,  and  should  have  made  a  greater  dis- 
tance than  this  in  a  day,  which  shows 
the  importance  of  a  contractor  always  hav- 
ing some  stock  of  his  own  on  a  job,  to 
act  as  pace  makers. 

Another  thing  of  interest  is  that  with 
hauling  material  two  ways  from  a  cut 
with  different  lengths  of  hauls,  as  gen- 
erally occurs,  different  conditions  have  to 
be  met  at  each  end,  and  a  common  cost  is 
hard  to  estimate  unless  a  close  analysis  is 
made. 

With  costs  such  as  are  shown  above, 
kept  on  the  work,  and  the  day's  work 
measured  up  at  night,  it  is  possible  to  tell 
each  day  how  any  job  is  being  handled. 
With  this  being  done  changes  can  be  made 
to  see  if  the  cost  can  be  reduced,  and  the 
best  method  selected,  so  that  wastes  will 
be  discovered  and  cut  out  while  the  job 
is  going  on,  and  not  after  it  is  finished.' 

With  a  level  rod  and  a  Locke  level  the 
yardage  moved  each  day  can  be  quickly 
measured  up  from  the  cross  section  stakes. 
These  stakes  should  be  so  protected  that 
teams  cannot  knock  them  out. 

From  the  last  table  it  will  be  noticed 
that  the  sloping  of  this  cut,  which  was 
in  a  sandy  loamy  material,  easy  to  plow 
and  pick,  cost  2  cts.  per  cu.  yd.  distributed 
over  the  entire  yardage  of  the  cut. 

For  other  costs  of  wheel  scraper  work 
see  Engineering-Contracting,  Sept.  4,  1907, 
page  142,  and  Sept.  25,  page  184. 


The  smelter  production  of  copper  in  the 
world  in  1906  was  1,596,973,700  lbs.,  while 
in  1905  the  production  was  about  i,545,i37,- 
000  lbs.  In  1906  the  smelter  output  of  the 
United  States  was  5747  per  cent  of  the 
world's  total  production,  and  in  1905  it 
was  about  57.52  per  cent 
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Note:  ThU  section  is  devoted  to  methods  and  cost  articles  on  construction 
work  not  properly  coming  under  any  of  the  preceding  classifications. 


Data   on   Oiling   Park  Roadways  at 
Kansas  City,  Mo.* 

During  the  past  year  the  entire  mileage 
of  the  park  roadways  of  Kansas  City,  Mo., 
was  treated  with  oil,  the  greater  portion 
being  given  two  treatments.  The  first  ap- 
plication was  made  during  May,  June  and 
July,  1907,  a  total  of  37S4I5  sq.  yds.  of 
pavement  being  oiled.  A  total  of  120477 
gallons  of  oil  was  used  for  the  total  cost  of 
the  application  being  $5,559-83.  or  an  aver- 
age cost  of  I-48  cts.  per  square  yard.  In 
this  application  about  .32  gallons  of  oil 
was  used  per  square  yard  of  pavement. 

The  second  application  was  made  during 
August,  September  and  November  and  in- 
volved the  oiling  of  259,730  sq.  yds.  in  ad- 
dition to  the  3754.15  sq.  yds.  covered  by  the 
first  application.  The  distribution  and  cost 
of  this  work  was  as  follows : 


$0.0184  per  gallon,  or  77^  cts.  per  barrel 
of  42  gallons.  The  average  cost  on  the 
roadways,  including  all  labor,  supplies  and 
incidentals  for  the  year  was  1.68  cts.  per 
square  yard.  A  limited  amount  of  sprink- 
ling with  water  was  done  during  the  year, 
but  in  no  case  was  water  necessary  after  a 
road  had  been  once  oiled.  As  a  compari- 
son of  the  economy  of  oil  over  sprinkling 
with  water,  it  is  stated  that  the  latter  for 
the  fiscal  year  ending  April  15,  1907,  cost 
$14,011.32.  The  approximate  paved  area 
(including  asphalt  and  creosoted  blocks) 
was  584,680  sq.  yds.,  giving  an  average  cost 
of  2.4  cts.  per  square  yard.  The  increased 
paved  area  for  the  year  1907  over  1906  is 
approximately  91,500  sq.  yds.,  or  15.6  per 
cent.  The  oiling  operations  for  the  year 
1907  show  that  an  average  of  two  applica- 
tions of  residuum  oil  per  year  avoids  the 
necessity    of   any    sprinkling    with     water. 


Sq.  yds.  Gal.  olL 

North    and    East    Dist 198,702  43,389 

South   Dl8t 125,022  26,586 

West   Dlst 90,459  16,317 

Westport    Dlst 220,962  71.597 

636,145         166,888 
tAverage. 

Regarding  the  labor  and  material  item 
in  the  above  table,  Mr.  Dunn  informs  us 
that  this  was  practically  79  per  cent,  labor 
and  21  per  cent,  material.  The  items  mak- 
ing up  the  material  account  are  feed  and 
shoeing  of  horses  used  on  the  work,  repairs 
to  harness  and  wagons,  and  a  small  aniount 
of  screenings  used  for  dressing.  The  ex- 
pense for  materials  furnished  in  the  first 
application  was  considerably  greater  than 
in  the  second  application  for  the  reason 
that  more  limestone  screenings  were  used. 
The  organization  of  the  gang  used  in  ap- 
plying the  oil  was  simply  teams  for  ordi- 
nary city  sprinkling  wagons,  usually  from 
three  to  four  teams  depending  on  the  length 
of  haul  from  the  distributing  plant,  and 
from  eight  to  ten  ordinary  laborers  about 
equally  divided  between  sweeping  the 
screenings  to  the  gutters  ahead  of  the  oiling 
and  spreading  the  oil  with  brooms  and 
casting  the  sweepings  back  over  the  oil 
after  it  was  spread. 

In  this  application  about  .247  gallons  of 
oil  was  used  per  square  yard  of  pavement. 

The  total  cost  of  the  oiling  operations  for 
the  year  was  $10,671.44,  divided  as  follows : 
Two  applications  on  375,415  sq.  yds.,  $8,- 
581.92;  one  application  on  259,730  sq.  yds.. 
$2,089.52. 

Residuum  oil,  20  to  21  gravity,  from  the 
Kansas  Field,  was  used  in  the  work,  the  av- 
erage price  paid  for  the  oil  on  track  being 

•From  a  report  to  the  Board  of  Park 
Commissioners  by  W.  H.  Dunn,  Superintend- 
ent of  Parks. 


Labor  and 

Cost  oil.    material. 

3    789.40      $    928.74 

450.68  377.79 

242.48  264.89 

1,262.60  815.13 


Total 


Cost 


cost.  sq.  yds. 

31,718.14  30.0086 

828.37  0.0066 

497.37  0.0056 

2.067.73  0.0094 


32,735.06       $2,376.65       $5,111.61       $0.0008t 


Applying  the  cost  per  square  yard  of 
sprinkling  with  water  for  the  year 
1906  (2.4  cts.)  to  the  increased  paved 
area  of  1907  over  1906,  sprinkling 
with  water  for  1907  would  have  cost  $ib,- 
207,  the  net  saving  in  sprinkling  with  oil 
in  1907  thus  being  $5,536. 

The  methods  of  unloading  the  oil,  prepar- 
ing roadway,  spreading,  were  as  follows : 

Two  steel  receiving  tanks,  of  8,000  gal- 
lons capacity,  were  erected  at  a  total  cost 
of  $714.99,  connected  with  a  4-in.  pipe-line 
from  receiving  tank  to  the  side  track,  per- 
uiitting  of  unloading  tank  cars  by  gravity, 
the  receiving  tanks  being  also  established  at 
such  an  elevation  as  to  permit  loading  the 
sprinkling  carts  by  gravity  from  the  receiv- 
ing tanks.  Two  portable  boilers  were  pur- 
chased at  $67.50  each,  for  the  purpose  of 
heating  the  oil  in  tanks  and  in  sprinkling 
carts.  When  the  macadam  was  absolutely 
dry  and  hard,  the  entire  surface  of  the 
roadway  was  swept  dean  of  dirt  and 
screenings.  The  sweepings  were  left  along 
the  edge  of  the  gutter  for  protection  to  the 
cement  work,  then  the  oil  was  applied  from 
the  sprinkling-carts.  To  the  regular 
sprinkling-carts  was  attached  a  tin  trough, 
perforated  with  l4-'m-  holes,  to  obtain  an 
even  distribution  of  the  oil.  The  entire 
surface  of  the  roadway  was  then  flooded 
with  oil  and  thoroughly  broomed  in,  after 
which  the  sweepings  from  the  gutter,  with 
suflficient  limestone  screenings  to  form  a 
slight  dressing,  were  cast  over  the  oil  and 
thoroughly  rolled  with  a  steam  roller. 


Otwtacles  to  Conatructioa  Work  in  the 
Arid  Regions  of  the  West* 

BY    F.    W.    WHirESIOE-t 

As  the  title  of  this  article  would  imply, 
the  scarcity  of  water  is  the  cause  of  many 
of  the  obstacles  which  the  engineer  must 
overcome  and  of  the  hardships  he  mu^t 
endure  in  certain  of  the  arid  portions  of 
this  country.  This  applies  for  the  most 
part  to  railroad  location  and  constructioa. 
Nor  do  all  troubles  cease  with  the  com- 
pletion of  the  road,  although  they  are  cer- 
tainly lessened  to  a  great  degree. 

The  preliminary  survey  party,  us.ually 
composed  of  about  sixteen  men,  requires, 
besides  the  usual  outfit  of  tents,  instru- 
ments, cooking  utensils,  etc.,  a  line  wagon 
to  haul  the  men  about,  a  water  wagon  and 
stationary  tank,  and  a  freight  wagon  U> 
keep  the  party  supplied  with  provisions, 
carry  mail,  and  haul  wood.  Water  some- 
times mnst  be  haul  from  35  to  50  milci. 
This  takes  about  all  of  one  team's  time 
Wood  is  also  scarce  and  must  usu.tlly  be 
gathered  at  a  point  a  long  distance  from 
camp,  and  provisions  must  often  be  hauled 
from  75  to  100  miles  from  the  nearest 
source  of  supply.  These  necessary  teams 
require  a  considerable  amount  of  feed 
which  must  also  be  conveyed  over  this 
long  distance,  as  in  an  arid  country  all 
horse  feed  has  to  be  obtained  elsewhere. 

After  the  railroad  line  is  finally  located 
and  cross-sectioned,  the  contractor  moves 
in  and  his  difficulties  are  those  of  the  en- 
gineers multiplied  many  times,  as  he  has 
several  hundred  head  of  stock  to  feed  and 
water,  and  twice  as  many  men.  On  ac- 
count of  the  unpleasantness  of  his  sur- 
roundings, the  ordinary  laborer,  usualK 
designated  "hobo,"  "beau"  or  "blanket- 
stiff,"  stays  only  long  enough  to  accumu- 
late a  "stake"  large  enough  to  enable  him 
to  move  OIL  As  the  amount  of  this  stake 
varies  from  $5  to  $25,  his  stay  is  short  and 
one  sees  a  continuous  stream  of  old  (?) 
men  leaving  and  new  men  coming  to  the 
grading  camps.  So  scarce  are  laborers 
sometimes,  that  contractor's  agents  have 
been  known  to  ship  help  2,000  miles  to  a 
given  piece  of  work.  During  the  course  of 
the  journey  about  50  per  cent  of  the  ship- 
ment deserts,  so  that  after  the  contractor 
has  paid  the  railroad  fare  and  the  men's 
board  enroute  and  takes  inventory  of  the 
"bunch"  which  lands,  he  finds  himself  away 
down  the  page  on  the  wrong  side  of  the 
ledger. 

Think  of  hauling  water  35  miles  for  200 
head  of  stock.  And  this  is  only  a  part 
of  it.  There  was  one  piece  of  railroad  con- 
struction in  New  Mexico  adjoining  the 
writer's  division  where  no.  water  of  any 
kind  was  to  be  obtained  for  a  distance  of 
many  miles  except  at  a  tiny  dry  ranch 
owned  by  a  Mexican,  one  Bias  Durand. 
He  had  two  wells,  each  140  ft.  deep,  with 
an  ample   supply  of   wajter.     He  made  a 


•EJxtracted  from  the  Journal  of  Engineer- 
ing.   University   of    Colorado.    Boulder.    Colo. 

fChlef  Engineer.  The  Victor  Fuel  Co.. 
Denver,  Colo. 
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generous  living  raising  cattle,  sheep  and 
goats  driving  his  flocks  overland  to  the 
market  at  Las  Vegas,  a  distance  of  100 
miles.  The  advent  of  a  railroad  did  not 
interest  him,  in  fact,  he  preferred  the  un- 
interrupted solitude  of  the  desert. 

When  the  railroad  company  talked  of 
getting  water  of  him  he  was  courteous  and 
polite,  but  shrugged  his  shoulders  and 
shook  his  head.  As  water  had  to  be  ob- 
tained at  any  price,  a  contract  was  signed 
and  entered  into  by  which  Durand  agreed 
to  furnish  water,  the  company  doing  all 
pumping  and  the  contractors  doing  all 
hauling  themselves,  at  the  rate  of  I  ct.  a 
gallon,  thus  netting  this  descendant  of 
Spanish  kings  an  income  of  $1,500  a  month 
for  a  period  of  about  8  months. 

On  the  writer's  division,  a  good  part  of 
the  water  was  hauled  from  brackish  lakes 
distant  from  camp  some  8  or  10  miles. 
This  water  had  a  taste  very  similar  to  a 
wooly  mutton  chop. 

After  the  grade  is  completed,  along 
comes  the  track  camp  which  moves  ahead 
some  10  miles  at  a  time  as  the  track  pro- 
gresses. This  camp  often  consists  of  as 
many  as  40  box  cars  in  which  the  laborers 
sleep,  eat,  and  die  at  times.  At  this  camp 
are  housed  the  track  layers,  surfacers  and 
sometimes  the  bridge  crews,  although  ordi- 
narily the  bridge  crews  are  out  ahead 
'erecting  bridges  while  the  grading  is  in 
progress.  To  maintain  the  track  laying 
camp,  it  requires  4  or  5  locomotives  and 
an  almost  endless  number  of  cars. 

On  one  line  of  railroad  in  New  Mexico, 
with  which  the  writer  was  connected,  the 
company  sunk  wells  with  chum  drills  every 
10  miles,  hoping  to  get  good  steaming 
water.  Without  exception  these  wells 
proved  failures.  They  were  drilled  to 
depths  varying  from  500  to  1,000  ft.  Many 
of  them  yielded  no  water  at  all,  and  those 
which  struck  the  precious  fluid  had  to  be 
abandoned,  as  the  water  contained  so  much 
"'gyp"  and  other  alkaline  compounds  that 
a  lomocomtive  using  it  would  not  last  a 
week. 

It  was  therefore  necessary,  on  certain 
portions  of  the  construction,  to  haul  train 
loads  of  water  250  miles  to  supply  the  im- 
mense track  camp  and  its  locomotives.  As 
water  cars  of  a  sufficient  number  could  not 
be  obtained,  water  from  some  of  the  "wet 
wells"  was  tried  in  the  locomotives,  with 
the  result  that  the  sight  of  a  half  dozen 
dead  engines  all  coupled  together  and  one 
live  one  towing  them  into  the  shops,  was 
nothing  uncommon. 

These  are  only  a  few  of  the  difficulties 
which  are  met  in  an  arid  country  when 
building  a  railroad.  Those  who  have  never 
seen  the  land  of  sand,  mesquite  and  sage 
brush  are  inclined  to  ask  why  any  one  in 
his  right  mind  consents  to  live  in  such  a 
■place  In  answer  the  writer  can  give  no 
reason  excepting  the  strange  spell  this  land 
casts  over  one.  During  the  day  the  ther- 
mometer sometimes  creeps  up  to  120°  in 
"the  shade  and  the  heat  becomes  intense,  but 
when  the  sun  drops  behind  the  hills  to  the 


west  and  the  full  moon  rises  majestically 
over  the  sands  in  the  east,  the  whole  world 
is  transformed;  one  forgets  the  heat  and 
discomforts  of  the  day,  and  falls  under  the 
spell  of  the  most  beautiful  night  a  mortal 
is  ever  permitted  to  enjoy.  Go  where  you 
will,  you  will  never  forget  these  moonlight 
nights  and  you  will  often  find  yourself  pin- 
ing for  the  sands,  the  mesquite  and  the 
sage  brush  of  this  enchanted  country. 


A  Continuous  Blue  Printing  Machine. 

The  accompaning  cut  shows  what  is,  in 
all  probability,  the  largest  and  longest  blue 
print  that  has  ever  been  made  in  one  piece. 
The  print  is  54  in.  wide  and  120  ft.  long, 
containing  540  sq.  ft.  of  paper.  This  blue 
print  was  made  in  one  of  the  government 
oflices  in  Washington,  on  an  Everett-Mc- 
Adam  Continuous  Electric  Blue  Print  Ma- 
chine. One  man  handled  the  machine  in 
printing,  but  two  men  were  necessary  to 
care  for  the  wet  paper  during  the  process 


ett-Mc.Adam  machine  does,  away  with  this 
method,  as  it  will  make  prints  not  only 
many  yards  in  length,  but,  if  necessary,  a 
mile  long. 

It  prints  quickly,  is  easy  to  oparate,  and 
it  is  said  to  make  a,  print  of  uniform  tone 
throughout  the  entire  length  of  the  paper. 
Any  kind  of  prints,  blue,  white  with  blue 
lines,  brown  or,  in  fact,  any  kind  of  print 
made  with  light  can  be  successfully  made 
on  this  machine,  so  its  manufacturers  state. 
As  electric  lights  are  used,  it  can  be 
worked  both  night  and  day. 

This  machine  is  manufactured  by  the 
Revolute  Machine  Co.,  523  W.  45th  street. 
New  York. 


A  recent  Consular  Report  states  that  one 
of  the  constantly  growing  imports  into  the 
Chinese  Province  of  Shantung  through  the 
port  of  Tsingtau  is  old  horseshoes.  Chi- 
nese iron  dealers  buy  the  horseshoes  and 
sell  them  to  knife  and  tool  manufacturers 


View    Showing    Blue    Print,    120    Ft.  Long. 


of  washing  and  drying.  The  print  was 
washed  in  a  10  ft.  tank  and  sprayed  with 
a  hose,  then  hung  up  in  long  loops  over 
sticks. 

The  largest  blue  print,  like  all  large 
things,  is  of  interest.  The  largest  locomo- 
tive in  the  world,  even  if  built  on  the 
model  of  smaller  ones,  creates  widespread 
interest,  but  when  a  large  thing  can  be 
made  as  easily  as  a  small  one,  and  at  the 
same  time  fills  a  long  felt  need,  it  not  only 
excites  wonder  but  is  welcomed  by  those 
interested. 

Many  drawings,  as  maps  and  profiles, 
are  made  on  long  narrow  pieces  of  paper. 
In  the  engineering  world  to-day  blue  prints 
are  made  from  drawings  for  working  pur- 
poses. It  has  been  the  cii.<tom  to  make 
prints  of  long  drawings  in  sections  and 
paste  these  sections  together;  an  unsatis- 
factory and  tedious  job.  as  any  one  knows 
who  has  done  this  work.  Some  sections  fit 
well  to  others,  while  to  fit  other  sections 
would  try  the  patience  of  Job.     Tlie  i'".ver- 


all  over  the  province.  It  is  claimed  by  the 
Chinese  that  the  temper  of  this  class  of 
iron  makes  it  the  best  obtainable  for 
knives  and  cutlery  and  also  good  for  other 
tools.  The  reason  ascribed  for  this  is  that 
the  constant  beating  the  shoes  have  re- 
ceived under  the  feet  of  horses  has  given 
them  a  peculiar  temper  absolutely  unob- 
tainable in  any  other  way,  and  that  tools 
made  from  them  are  superior  to  all  others. 


The  U.  S.  Senate  has  passed  a  bill  ap- 
propriating $3,000,000  for  a  site  opposite 
the  grounds  of  the  White  Hou.se,  for  a 
building  for  the  Departments  of  State,  Jus- 
tice and  Commerce  and  Labor. 


A  bill  has  been  submitted  to  the  Na- 
tional Congress  of  Bolivia  wherein  it  is 
proposed  to  authorize  the  executive  of  the 
republic  to  negotiate  a  loan  for  $2,500,000 
gold  for  the  construction  of  sewers  and 
sanitation  of  the  departmental  capitals  of 
the  nation. 


Digitized  by 


Google 


62 


ENGINEERING-CONTRACTING 


Vol.  XXIX.    No.  4. 


Methods  and  Costs;  Some  Old,  Some 
New. 

Testing  Blasting  Caps. — A  good  way 
of  testing  the  strength  of  a  blasting  cap 
is  to  place  it  on  a  H-in.  clear  white  pine 
board  with  no  surrounding  tamping  and 
then  fire  it.  A  triple  force  cap  will  blow 
a  hole  half  way  through  the  board;  a 
quadruple  force  cap  will  break  splinters 
through  the  opposite  side  of  the  board, 
and  a  quintuple  force  cap  or  a  double 
strength  fuse  will  blow  a  clean  hole 
through  a  board. 

Excavation  Table  for  Ditch  Work.— 
The  accompanying  table  was  compiled 
by  Mr.  George  M.  Thomson,  County 
Surveyor  of  Greene  County,  Iowa,  to 
facilitate  the  making  of  estimates  on 
county  ditches.  Mr.  Thomson  writes  us 
that  the  table  agrees  very  closely  with 
bids  received  during  the  last  two  years 
for  doing  such  work  in  Greene  county. 
The  prices  given  in  the  table  are  for  ex- 
cavating the  trench,  laying  the  tile  and 
refilling  the   trench.     The   prices   given 


tempts  were  made  to  stop  this  spreading  by 
■driving  piles  close  together  at  the  foot  of 
the  embankment.  A  crosssection  made  at 
one  place  which  had  given  considerable 
trouble    and    where    cinders    had     been 


ment,  straight  out  from  the  track,  and 
about  2  to  3  ft.  wide.  After  the  material 
was  burnt  out,  the  ditches  would  be  left 
filled  with  burnt  clay,  which  would  leave 
an  opening  for  the  water  to  get  out.  It 


)^^  Broken  stone  erararef 
I  Bruih/aid trossK/iae 
|«>«c|  Poiet  /aia  /e/yMmae 

I  frvren  muck 
I  frozen  yroye/ 


OlMeMSfOHS 
f 6  feet  acr-oss  topofrva^ 
3  feet  t/epUi  ofel/tcA 

Sinc/ies  ef/vmeCer  o/joo/es 


Sketch    Showing    Method    of    Road    Construction  In  Yukon  Territory. 


placed  under  the  track,  showed  that  the 
cinders  were  in  a  sort  of  trough  caused 
by  heavy  traffic  gradually  pushing  them 
into  the  embankment;  at  the  foot  of  the 
embankment  was  continual  sliding.    One 


EXCAVATION    TABLE    FOR     MAKING 

Average  Depth  in  Feet. 

Size  of  Tile.           5  ft.  6  ft.  7  ft.  8  ft 

5  &  6-in $  .IS  $  .18  $  .20  $  .2.S 

7-in   18  .20  .25  .30 

8-in   20  .25  .30  .35 

10-in    35  .30  .35  .40 

12-in   30  .35  .40  .45 

14-in    35  .40  .45  .50 

IS-in   37  .42  .47  .52 

16-in    40  .45  .50  .55 

18-in    45  .50  .55  .60 

20-in   50  .55  .60  .65 

22-in    .55  .60  .65  .70 

24-in    61  .66  .71  .76 

26-in   67  .72  .78  .83 

28-in    73  .  .78  .83  .88 

30-in    78  .83  .88  .93 

32-in    85  .90  .95  I.OO 

34-in    90  .95  1.00  1.05 

36-in    95  1.00  1.05  1.10 

38-in   1.00  1.05  1.10  1.15 

40-in   1.10  1.10  1.15  1.20 


ESTIMATES    ON     DITCH     WORK. 


9  ft. 

10  ft. 

lift. 

12  ft. 

13  ft. 

14  ft. 

15  ft. 

$  .30  $  .35  $  .40  $  .45  $  .50  $  .55  $  .60 

.35 

.40 

•    .45 

.50 

.55 

.60 

.65 

.40 

.45 

.50 

.55 

.60 

.65 

.70 

.45 

.50 

.55 

.60 

.65 

.70 

.75 

.50 

.55 

.60 

.65 

.70 

.75 

.80 

.55 

.60 

.65 

.70 

.75 

.80 

.85 

.57 

.63 

.67 

.72 

.77 

.82 

.87 

.60 

.65 

.70 

.75 

.80 

.85 

.90 

.65 

.70 

.75 

.80 

.85 

.90 

.95 

.70 

.75 

.80 

.85 

.90 

.95 

1.00 

.75 

.80 

.85 

.90 

.95 

1.00 

1.05 

.80 

.85 

.90 

.95 

I.OO 

1.05 

I.IO 

.88 

.93 

.98 

1.03 

1.08 

1.13 

1.18 

.95 

.98 

1.03 

1.08 

1.13 

1.18 

1.23 

.99 

1.03 

1.08 

1.13 

1.18 

1.23 

1.30 

1.05 

I.IO 

1.15 

1.20 

1.25 

1.30 

1.35 

1.10 

1.15 

1.20 

1.25 

1.30 

1.35 

1.40 

1.15 

1.20 

1.25 

1.30 

1.35 

1.40 

1.45 

1.20 

1.15 

1.30 

1.35 

1.40 

1.45 

1.50 

1.25 

1.30 

1.35 

1.40 

1.45 

1.50 

1.55 

are  per  foot  deep  and  rod  long.  For 
instance,  suppose  the  drain  is  to  be  7.15 
ft.  deep  and  is  to  be  laid  with  12-in.  tile. 
In  the  column  under  7  ft.  and  opposite 
12  in.  will  be  found  40  cts,  the  price  per 
fool  deep;  then  7.15x40=$2.86,  the  price 
per  rod  for  12-jn.  tile  laid  7.15  ft.  deep. 

Preventing  Gumbo  Slides.^In  the  dis- 
cussion of  a  paper  on  clay  slides  read 
before  the  Western  Society  of  Engi- 
neers, Mr.  A.  S.  Zinn  stated  that  the 
Rock  Island  Road  had  been  troubled  a 
great  deal  in  Texas  and  Arkansas  by 
gumbo  slides.  The  greatest  trouble  was 
in  Arkansas  on  a  line  built  about  10  years 
ago.  The  embankments  were  10  to  15 
ft.  high  and  were  constantly  spreading 
out  in  the  rainy  season.    Unsuccessful  at- 


bad  place,  about  4,000  ft.  long,  was  rem- 
edied by  spreading  this  embankment  out 
to  a  slope  of  3  to  I,  then  building  it  up 
with  good  material  and  placing  about  a 
foot  of  ballast  on  top.  On  the  Iron 
Mountain  line  on  one  division  slides  were 
cured  by  digging  trenches,  but  instead 
of  backfilling  with  riprap,  old  ties  and 
coal  at  the  bottom  were  put  in  covered 
with  gumbo  soil,  and  then  burnt  as  they 
would  burn  gumbo  for  ballast.  Before 
starting  this  fire  trenches  were  dug 
straight  out  from  the  track  to  foot  of 
embankment,  the  upper  end  of  the 
trenches  being  connected  by  a  deep  ditch 
dug  parallel  to  the  ends  of  the  ties.  The 
ditches  were  dug  6  ft.  deep  or  more,  de- 
pending on  the   height  of  the  embank- 


was  found  that  this  gumbo  when  sat- 
urated with  water,  slides  down  to  a  slope 
of  about  3  to  1,  and  then  stops. 

Road  Construction  in  Yukon  Territory. 
—For  the  five-year  period,  I899-I903.  the 
sum  of  $1,030,118  was  expended  in  con- 
structing   and    maintaining    roads    and 
bridges    in    Yukon    Territory,    Canada. 
The    average    cost    of    constructing   a 
wagon  road  was  $1,500  to  $3,300  per  mile. 
The  average  cost  of  sled  or  winter  trails, 
which,  of  course,  are  rarely  used  in  sum- 
mer, was  $250  to  $350  per  mile,  and  the 
cost  of  repairing  and  maintaining  those 
roads  was  $25  per  mile  per  annum.  The 
cost  of  repair  and  maintenance  of  wagon 
roads  was  $350  per  mile  per  year.    The 
accompanying  cut  shows  the  method  of 
constructing  a  road,  where  frozen  muck 
and    gravel    flats    are    traversed.     This 
type  of  road,  built  over  frozen   ground 
costs  $3,200  per  mile,  and  can  be  main- 
tained at  much  less  expense  than  roads 
built    along    hillsides.      In    constructing 
roads  of  the  type   shown  in  the  cut,  it 
has  been  found  best  to  leave  the  moss 
intact  under  the  bed  of  poles,  as  it  pro- 
tects   the    ground    from    thawing.     The 
black  frozen   muck,   having  the  consist- 
ency of  solid  stone,   remains  as  a  firm 
bed.    The  ditches  are  cut  either  entirely 
in  muck  or  partly  in  muck  and  partly 
in  underlying    gravel;    these    conditions 
vary   with   the   thickness   of   the   muck. 
The  inside  faces  of  the  ditches  are  not 
always  banked  with  sod,  but  such  bank- 
ing affords  additional  protection.    In  the 
construction  of  a  road  on  a  side  hill,  it 
is  necessary  to  cut  into  the  moss  blank- 
et, and  as  a  result  the  frozen  muck  is 
thawed    out    by    the    sun    and    seepage 
water  and  becomes  a  soft,  slimy  mass. 
The  cost  of  maintaining  such  roads  has 
been  found  to  be  so  much  greater  than 
for  roads  on  flat  grounds  that  the  latter 
arc  now  constructed,  even  if  the  distance 
between  terminal  points  is  greater. 


The  production  of  copper  in  the  United 
States  in  1906  was  917.805,682  lbs. 
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Some  Types  of  Contractors'  Cars. 

Thr.  accompanying  illustrations  show 
some  types  of  cars  which  the  Arthur 
Koppel  Co.,  Pittsburg,  Pa.,  has  recently  de- 
signed to  meet  the  requirements  of  con- 
tractors, railway  companies,  electric  trol- 
ley lines,  foundries,  cement  factories,  brick 
yards,  mines  and  quarries,  and  nearly  all 
other  industrial  plants  for  the  transporta- 


matically  locks  the  body  when  returned  to 
the  load  carrying  position.  Should  by  acci- 
dent one  of  the  bodies  become  damaged  it 
can  easily  be  removed  from  the  car  and  an- 
other substituted. 

The  discharge  of  the  load  is  automatic- 
ally performed  by  dumping  the  body  by 
rolling  it  over  and  outward,  the  discharge 
taking  place  to  the  -iiAe  of  the  rails  and 


Fig.  1 — Koppel  Double  Side  Dump  Car. 


tion  of  coal,  scrap,  dirt,  stone,  sand,  slack, 
ashes,  etc.  The  cars  are  of  the  Koppel 
Double  Side  "V"  Dump  Car  Type  and  are 
built  entirely  of  steel  and  iron  in  capacities 
of  from  2  to  12  cu.  yds.  for  standard  or 
narrow  gauge  railroads. 

The  body  of  the  cars  is  one  rigid  unit, 
doing  away  with  doors,  straps,  bolts  and 
other  loose  parts,  and  the  shape  is  such  as 
to  render  it  exceedingly  strong.    The  side 


not  between  them.  The  cars  can  be  dis- 
charged to  either  of  both  sides,  and  can 
easily  be  dumped  by  one  man,  without  me- 
chanical assistance.  The  car  shown  in  Fig. 
I  is  built  from  2  to  4°  cu.  yds.  capacity,  and 
is  mounted  upon  a  rectangular  underframe 
built  of  heavy  ship  channel  and  can  be  pro- 
vided with  either  Roller  brass  or  babbit 
bearings.  The  cars  are  provided  with  con- 
tinuous draw  bars  with  special  draft  gear 


Annual  Convention  Illinois  Society  of 
Engineers  and  Surveyors. 

The  annual  convention  of  this  society 
held  at  Champaign,  111.,  on  Jan.  15,  16  and 
17,  1908,  was  one  of  the  most  successful  in 
its  history.  The  report  of  the  secretary 
showed  the  finances  of  the  society  to  be  in 
good  condition  with  a  surplus  of  some  $700 
in  bank  and  no  indebtedness.  The  mem- 
bership has  reached  a  total  of  210.  It  was 
in  the  character  and  universal  good  quality 
of  the  papers  read,  however,  that  the  con- 
vention stood  out  most  prominently.  There 
were  seven  sessions  and  so  far  as  practic- 
able, each  was  devoted  to  papers  on  allied 
subjects;  thus,  the  first  session  was  devoted 
to  water-works  and  sewers,  the  second  to 
streets  and  roads,  the  third  to  power  plants, 
the  fourth  to  drainage,  the  fifth  to  general 
business  and  an  illustrated  lecture,  the 
sixth  to  surveying  and  reinforced  concrete, 
and  the  seventh  to  railways.  In  future  is- 
sues we  shall  give  those  portions  of  the 
various  papers  that  are  of  most  interest  to 
our  readers,  but  here  we  will  merely  make 
a  running  review  of  their  general  char- 
acter. 

The  sessions  were  held  in  one  of  the  lec- 
ture rooms  of  the  engineering  building  of 
the  University  of  Illinois  at  Urbana,  111. 
Dean  W.  F.  M.  Goss,  of  the  Engineering 
Department,  welcomed  the  society  in  a 
brief  address  which  was  acknowledged  for 
the  society  by  Mr.  J.  W.  Alvord.  Mr.  C. 
W.  Burdick  then  delivered  an  excellent 
presidential  address  on  the  subject  of  the 
influence  of  various  means  for  exchange 
of  knowledge  upon  the  development  of  en- 
gineering and  upon  the  education  of  engi- 
neers. 

The  papers  on  water-works  and  sewers 
included   a  description   of  concrete   sewer 


Figi  2 — 12  Cu.  Yd.  Capacity   Koppel   Dump  Car. 


and  end  plates  of  the  body  are  riveted  to- 
gether so  that  any  strain  on  the  end  plate 
is  transmitted  to  the  side  plate,  thus  elim- 
inating a  concentrated  strain,  and  conse- 
quently the  wear  and  tear  on  one  part.  The 
cars  are  provided  with  a  new  locking  de- 
vice consisting  of  a  simple  latch  which  is 
located  on  the  diagonally  opposite  corners 
of  the  body,  so  as  to  insure  against  acci- 
dental discharge.  It  can  only  be  operated 
from  the  side  opposite  the  dump  and  auto- 


and  link  and  pin  couplers.  Cars  of  4  and 
6  cu.  yd.  capacity  of  the  same  general  de- 
sign but  of  heavier  construction  are  also 
built.  In  Fig.  2  is  shown  a  car  of  12  cu. 
yds.  capacity.  It  is  composed  of  three 
separate  "V"  shaped  bodies  each  holding 
4  cu.  yds.,  each  operating  individuals,  and 
having  no  connection  with  either  of  the  oth- 
ers. The  bodies  are  mounted  on  an  under- 
frame,  and  standard  arch  bar  trucks  suit- 
able for  cars  of  60,000  lbs.  capacity. 


work  at  Decatur,  111.,  by  Mr.  Alexander, 
and  one  on  the  cost  of  sewer  construction 
by  G.  C.  Habermeyer,  both  of  which  con- 
tained data  of  value  to  contractors  and  city 
engineers.  The  work  of  the  new  73d  street 
water-supply  tunnel  for  the  city  of  Chicago 
was  briefly  described  by  Mr.  H.  M.  Ely,  of 
the  Chicago  City  Engineering  staff.  Other 
papers  at  this  session  were :  "Operation  of  a 
Mechanical  Filter  Plant,"  by  C.  H.  Cobb; 
"Municipal  Water  Supplies  from  Streams 


Digitized  by 


Google 


64 


ENGINEERING-CONTRACTING 


\'oI.  XXIX.     Xo. 


o(  Illinois,"  by  Mr.  E.  Bartow,  and  "Mu- 
nicipal Improvements  at  Cairo,  111.,"  by  Mr. 
W.  B.  Thistlewood. 

With  the  exception  of  a  single  paper  by 
Prof.  A.N.  Talbot,  describing  and  illus- 
trating by  lantern  views  the  work  being 
done  at  the  University  of  Illinois  in  test- 
ing reinforced  concrete,  all  the  papers  of 
the  second  session  related  to  streets  and 
roads.  Prof.  Talbot's  monumental  work 
in  testing  reinforced  concrete  is  so  well 
known  and  so  justly  famous  both  in  this 
country  and  abroad,  that  his  talk  may  be 
passed  with  this  comment.  Two  of  the  pa- 
pers on  road  work  originated  with  the  Illi- 
nois Highway  Commission;  one  by  Mr.  A. 
N.  Johnson,  the  commission's  engineer, 
gave  a  concise  outline  of  the  educational 
purpose  of  the  commission  and  the  pro- 
cedure it  followed  in  its  work  and  one  by 
Mr.  C.  Older,  describing  the  standard  de- 
sign reinforced  concrete  girder  highway 
bridges  worked  out  and  being  built  by  the 
commission.  For  spans  up  to  20  ft.  the 
standard  design  is  a  reinforced  concrete 
slab  and  for  spans  from  20  to  50  ft.  it  is  a 
through  girder  bridge  of  reinforced  con- 
crete. Mr.  Linn  White,  engineer  South 
Park  Commission,  Chicago,  III.,  presented 
a  paper  describing  the  work  being  done 
by  the  commission  in  making  bitumen  and 
tar  treated  macadam  streets  and  park  roads. 
A  paper  discussing  the  proper  coi^position 
and  construction  of  binder  course  for  as- 
phalt pavements  was  read  by  Mr.  J.  A.  Ga- 
bleman,  of  the  engineering  force  of  the 
city  of  Chicago,  and  Mr.  J.  B.  Hittell,  of 
the  same  force  described  the  process  of 
making  creosoted  blocks  for  paving  and 
gave  results  of  impregnation  tests. 

The  papers  read  at  the  third  session  com- 
prised one  on  "Developments  in  Gas  Eng^i- 
neering,"  by  Mr.  C.  M.  Garland,  one  on 
"Modem  Power  Plant  Practice,"  by  Mr.  J. 
C.  Thorpe,  and  one  on  "Metallic  Filament 
Lamps  with  Special  Reference  to  Street 
Lighting,"  by  Mr.  J.  M.  Bryant.  The  ses- 
sion closed  with  a  summary  by  Prof.  L.  P. 
Breckenridge,  of  the  work  being  done  by 
the  University  of  Illinois  in  investigating 
the  possibilities  of  smokeless  combustion  of 
Illinois  coals.  As  the  results  of  these  in- 
vestigations have  been  printed  as  a  bulletin 
for  free  distribution  they  will  not  be  con- 
sidered further  here. 

As  drainage  and  over-flow  land  reclama- 
tion constitute  a  very  important  part  of  the 
engineers'  work  in  Illinois,  the  papers  de- 
voted to  these  subjects  at  the  fourth  ses- 
sion were  unusually  attractive.  Papers 
were  read  by  Prof.  H.  F.  Bain,  Mr.  Isham 
Randolph,  J.  G.  Melluish,  P.  C.  Knight, 
Jacob  A.  Hurman.  L.  B.  Boswell,  G.  A. 
Ralph  and  J.  O.  Wright.  Specific  mention 
of  these  papers  in  the  space  at  our  disposal 
is  impossible.  Altogether  they  presented 
a  remarkably  good  idea  of  the  drainage 
problems  being  solved  by  the  engineers  of 
Illinois  and  of  the  methods  of  work  being 
followed  in  their  solution. 

At  the  fifth  session  all  the  time  except 
that  required-  for  transacting  routine  busi- 


ness was  devoted  to  a  talk  illustrated  by 
lantern  slides  on  "Engineering  in  Mexico," 
by  Mr.  J.  W.  Alvord.  The  papers  of  the 
concluding  sessions  were  as  follows:  "Re- 
cent Improvements  in  Surveying  Instru- 
ments," C.  C.  Wiley;  "Concrete  Monuments 
for  Lot  Comers,"  A.  L.  Webster;  "Topo- 
graphic Methods  and  Results  in  Illinois," 
W.  H.  Herron;  "Topographic  Mapping  in 
the  Bottom  Lands,"  E.  W.  McCrary; 
"Notes  on  Architecture,"  N.  C.  Ricker; 
"Reinforced  Concrete  Building  Construc- 
tion," R.  V.  Engstrom;  "Economic  Ef- 
ficiency of  Rectangular  Concrete  Beams," 

F.  O.  Dufour;  "Railway  Switching  Yard," 

G.  W.  Pickels;  Drainage  Areas  and  Wa- 
terways," M.  L.  Enger;  "Construction  of 
South  &  Western  Ry.,"  J.  E.  Shephardson. 

The  society  re-elected  its  old  officers  for 
another  year. 


Catalogs  Worth  HaTing. 
Engineers  and  contractors  should  have 
on  file  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  In  sending  for 
catalogs  reviewed  or  advertised  in  this  pa- 
per, you  will  confer  a  favor  on  us  if  you 
will  write  direct  to  the  advertisers  and 
state  that  you  saw  the  catalog  mentioned 
in  EngiHeering-CoHtracting.  It  you  are  in 
the  market  for  tools,  machinery  or  supplies 
tell  us  and  we  will  notify  promptly  the 
leading  manufacturers. 

No.  0544.  Qas  and  Oaaollne  Enolnea.— 
The  New-way  Motor  Co.,  Lansing.  Mich. 

This  34 -page  pamphlet  Is  devoted  almost 
entirely  to  directions  and  suggestions  to 
operators  of  4-cycle  gas  and  gasoline  en- 
gines. Sectional  illustrations  of  working 
parts  of  the  engine -are  given  and  follow- 
ing them  are  complete  directions  for  settin« 
up,  operating  and  taking  care  of  each  part. 
The  directions  are  unusually  complete  and 
should  be  of  interest  and  aid  to  every  per- 
son using  a  gas  or  gasoline  engine.  U  Is 
unusual  to  find  trade  literature  telling  how 
to  operate  machines  and  how  to  treat  them 
when  out  of  order,  and  this  pamphlet  de- 
serves commendation  because  it  goes  so 
fully  into  these  unusual  details. 

No.  0546.  Scagllollne. — Fireproof  Parti- 
tion  Co.,    New    Tork   City. 

Scagiiollne  as  described  in  this  pamphlet 
Is  a  mixture  of  plaster  of  parls,  chemicals 
and  well  burnt  cinders.  This  mixture  (s 
molded  Into  blocks  which  are  used  tor  flre> 
proof  partition  construction.  The  pamphlet 
describes  the  characteristics  of  these  blocks, 
gives  dimensions  and  shows  a  number  of  Il- 
lustrations of  partitions.  Some  of  the  re- 
sults of  Are  tests  of  such  partitions  are  also 
briefly  stated. 

No.  0646.  Rock  DpIIIs.— "Wood"  Drill 
Works,  Paterson,   N.   J. 

This  circular  gives  weights,  dimensions, 
etc.,  of  various  sizes  of  rock  drills  made 
by  the  above  named  company.  It  also  de- 
scribes briefly  a  number  of  pieces  of  rock 
excavation  In  which  "Wood"  drills  have 
been   used. 

No.  0547.  Electric  Fana. — ^The  Emerson 
Electric   Mfg.    Co.,   St.   Louis,   Mo. 

This  Is  a  very  well  written  60-page  pam- 
phlet devoted  to  alternating  current  fans. 
The  various  type  of  fans  are  Illustrated,  the, 
construction  of  each  Is  described  and  there 
Is  the  usual  catalog  information.  The  de- 
scriptions in  the  text  explain  the  design  or 
the  fans  and  the  application  to  special  pur- 
poses and  have  been  well  prepared. 

No.  0548.  Pumping  Machinery. — Knowles 
Steam   Pump    Works,    New    York    City. 

This  catalog  contains  173  pages.  It  Is 
the  company's  revised  general  catalog  of 
pumping  machinery-  and  Includes  only  those 
types  of  machines  which  have  l>ecomo 
standards  of  manufacture  by  the  company. 
Besides  the  Illustrations  and  usual  catalog 
Information  the  pamphlet  describes  the  con- 
struction of  the  company's  sinRle  direct  act- 
ing pumps,  gives  directions  for  setting  up 
and  operating  pumps,  and  also  directions 
for   setting   steam    slide    valves.      The   cata- 


log Is  excellently  printed  and  contain!  t 
large  amount  of  information  of  Interest  to 
those  operating  pumping  machinery. 

No.  0549  Flour  Mill  Machinery.— Alll«- 
Chalmers  Co..   Milwaukee,   Wis. 

This  Is  a  very  handsomely  printed  book 
or  65  pages  describing  the  construction  ol 
a  number  of  flour  mills  which  have  been 
equipped  with  machinery  by  the  compam 
named.  The  pamphlet  describes  in  deUfl 
the  Keewatln  Flour  MIU  recenUy  complete 
by  the  company  at  Keewatln.  Ontario.  A 
dIsUncUve  feature  of  this  plant,  which  hii 
a  capacity  of  6,000  barreU  dally,  is  Vu 
electrically  driven  apparatus.  Standard  In- 
duction motors  for  alternating  current  ar» 
"fed  not  only  in  the  mill  but  llso  for  om- 
S„i?fi  *"  i!l^  machinery  in  the  elevator 
bnilding.  The  description  is  very  full  «nd 
complete  and  should  be  exceedinsiv  IntM. 
esting   to   mill   manufacturers  * 

nr^."—  "^i"-  Aquabar.— American  Cemeni 
Waterprooflng  Co.,  Philadelphia,  Pa. 

The  material  described  In  this  catalw 
Is  a  solution  which  Is  to  be  added  to  cemem 
to  make  It  waterproof.  The  general  char- 
acter of  the  solution  and  the  method  of 
using  It  are  described  together  with  re- 
sults of  waterprooflng  and   strength  tests. 

No  056L  Trench  Machines.— Geo.  F. 
Lambert.  Des  Moines.  Iowa. 
■  Tn's  l«-page  pamphlet  illustrates  and  de- 
scribes in  a  general  way  the  constnictlon 
and  operation  of  the  Parson  Traction 
I'^n"'"'_,??°*^^*°'"-. Jl'e  text,  which  is  very 
^^1'  A"!"®"'  describes  the  arrangement  bj 
which  these  machines  are  sold  to  contracton 
and  also  enters  into  the  method  of  operat- 
ing the  machine  in  some  detail.  The  pam- 
phlet Is  an  Interesting  one  and  should  b* 
secured  br>-  those  thinking  of  using  trench 
excavators. 

T,^%,  «5^-  r,^  Drauohtino  Instrument- 
Ready   Mfg.    Co..    Rochester.    N.    Y. 

The  Instrument  described  In  this  folder 
18  a  metal  affair  which  can  be  carried  In 
the  pocket  and  which  Is  Intended  to  per- 
fomi  every  service  that  can  be  cierformed 
by  T-square,  compass,  triangle  and  pro- 
tractor. The  circular  Illustrates  this  In- 
strument and  describes  briefly  the  method 

No.  0563.  Perforated  Metala.— Hendriclt 
Mfp.    Co.,    Carbondale,    Pa. 

The  above  named  company  manufactures 
a  complete  line  of  perforated  metals  for 
screens  and  other  purposes  where  such 
metal  Is  used.  This  60-pag6  pamphlet  U- 
lustrates  and  describes  briefly  the  sereraJ 
styles  of  metal  and  also  shows  revolvlne 
and  other  screens  used  In  stone-cnishlni 
and  other  plants.  The  pamphlet  contains 
a   number  of   useful   tablea! 

No.  0554  White  Portland  Cement.— Blanc 
Stainless  Cement  Co..    Allentown.   Pa. 

This  circular  describes  briefly  the  special 
Portland  cement  made  by  the  above  named 
company  for  use  where  an  absolute  white 
color  and  a  stainless  quality  are  desired. 
Results  of  tests  of  this  cement  are  given. 
„  No.  0566.  Centrlfuoal  Pumps.— De  Laval 
Steam  Turbine  Co..   New  Yoi*  City. 

T."'LjfL  *"  unusually  well  printed  and 
wMl  written  i>amphlet  of  48  pages  devoted 
entirdy  to  the  special  turbine  pumps  man- 
ufactured by  the  above  named  company. 
The  pump  is  flrst  described  with  illtutre- 
tlons  of  Its  various  parts.  This  descrip- 
tion is  followed  by  a  discussion  of  pump 
efficiency.  Then  each  of  the  several  styl» 
and  sizes  of  pumps  Is  described  and  Illus- 
trated briefly.  Results  of  tesU  of  the  pump 
are  given  and  there  is  also  a  considerable 
amount  of  general  Information  of  value  to 
pumping  engineers  and  others. 

No.  0556.  Stand  Pipe  and  Water  Towars. 
— Tlppett  &  Wood,  Phillipsburg.  N.  J. 

This  pamphlet  of  32  pages  illustrates  some 
of  the  stand  pipes,  water  towers,  smoke- 
stacks and  storage  tanks  constructed  by  the 
above  named  company.  An  interesting  feat- 
ure of  the  pamphlet  is  the  designs  pre- 
pared by  eminent  architects  for  s&ucturei! 
to   cover  stand  pipes  and  tanksi 

No.  0567.  Hoisting  Enolnea.— Lambert 
Hoisting  EAiglne  Co..   Newark,   N.   J 

This  62-page  pamphlet  is  devoted  ex- 
clusively to  a  description  of  the  use  irf 
hoisting  engines  In  logging  woric.  The  sev- 
eral styles  of  engines  used  are  described 
and  illustrated  and  there  are  a  large  num- 
ber of  photographs  showing  actual  logging 
filants  In  operation.  The  pamphlet  a  an 
nterestlng  one  and  shows  very  clearly  the 
possible  applications  of  hoisting  engines  to 
this  class  of  work. 

No.  0558.  Paints,  Compounds,  Vamlthes. 
—A.  Orothwell,  18«  Liberty  St.,  New  York. 

Preparations  for  waterprooflng,  acid  proof- 
ing, roof  paint,  varnish,  holler  and  stack 
paint,  pipe  fitters  compound,  preservative 
paint  and  many  other  compounds  are  listed 
In  this  60-page  pamphlet.  Over  SOD  usee 
for    these    preparations    are    shown. 
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Engineering-Contracting  of  mowing  a  reinforced  concrete  Me 

A  W«ldr  "Methods  „d  Co.t"  Journl  *^.ch    .n    combmed    strength    and    flex.- 

lor  Civil  Engiiieera  and  Contcacton.  bility    will    meet    all    demands    of    trolley, 

WITH  wocB  Ml  oouuncD  telegraph,  telephone  and   power   transmis- 

ENQINEERINQ  World  sion  Une  works  ?eems  to  be  demonstrated 

■"**  by   experiment.      A   record    of    some    of 

CONTRACT  NEWS  these  experiments  is  published  in  another 

Publiihed  every  Wednesday  by  column  of  this  issue.     As  a  structure  the 

THE  MYRON  C  CURK  PUBLISMINQ  GO.  reinforced  concrete  pole  is  satisfactory  at 

<IIOT  inc.)  .                          ,                                              I.    •         / 

JM  Deafbora  Strcat.  CWcago  least  m  a  very  large  measure.     It  is  strong 

Tetepbooe  Hairtwo  «?w  and   rea<H)nably   flexible,   its  durability  ob- 

N»w  York  Office:    13-21  Park  Row  viously  exceeds  that  of  wood  or  even  steel, 

•nwpboae  MI3  oortiaDdt  jj  ^^^j^  molded  under  favorable  conditions 

°**~''  '^.'-    iS,!"!?"^"  ^'"*'  •>"!  little  more  than  does  a  wooden  pole 

TdeplioDe  sai-i  Main  ,            .           .          .         ,              ,       ,                   ■ 

.  framed    and    painted     ready    for    erection. 

RALBERT  P.  GILLETTE   .    .  HAHAniHo  Borroa  Why,  then,  is  the  reinforced  concrete  pole 

cilAS^S   HII^''^'^1  "°'  <^'^'''3'"  *°  ''e  immediately  the  successor 

C.  T.  MURRAY*.          f     •    •   A»»°<='*T*  Editob*  ^^   wooden  poles   for  electric  transmission 

mAon*"  CLARK                               Manao.r  ''"^work?    The  answer  lies  in  the  difficulties 

A.  B.  GII3ERT   .   .'.'.■  ADVBRTiiiMo  Mamacbr  'hat   surround   the   handling    of    concrete 

^====^=^=^=^===^=  poles. 

SUBSCRIPTION  RATES  (PayabU  in  Aduanai): —  Only   one    step    has    been    taken    in   pole 

£*2.2£:  ^1^'iiirP^  Rj^.9;!3if'fSi  Une  construction  when  the  poles  have  been 

I^m^^,puUicofPanama.CanalZoMandtdaf,d  molded  and  cured.      Two  other  steps  fol- 

V.M  a  ytaT(Sgissu»S)  to  Dominion  al  Canada.  'ow.       One   is   to   transport   and   distribute 

$l.tOay*ttr(fitist—s)u>aUoititreountrits.  the  poles  along  the  route  of  the  line;  the 

ADVERTISING  RATES  union applicatum.  other  is  to  erect   tile  poles  in   place  after 

Bntend  as  wcoiid-clau  matter  April  17.  1807  at  the  they    have    been    distributed.       The    obsta- 

PtoetC^ce  at  Chicago.  imooii.un'er  act  or  Match  <.les   which   concrete  poles  offer  to   trans- 

-     portation,  distribution  and  erection  as  coni- 

C  O  N  T  P  NT  S  pared  with  wooden  poles  are  great.     The 

concrete  pole  is  not  merely  heavier,  weigh- 

^=^=^====^=^=^^==^^==  ing  from  a  ton  for  30-ft.  poles  to  iJ4  tons 

EoiToaiAL:  for  40-ft.  poles,  but  it  is  more  brittle  and 

A   Brief   Consideration  of   Reinforced  1^55  durable  under  rough   handling.      For 

Concrete  Pole  Line  Construction.  ..05  ,                       ..         cj     .1 

Co.vcKETE  Section  :  example,    we    cannot    confidently   conceive 

Recent  Experiments  in  Concrete  Pole  of  concrete  poles  being  safely  rolled  off  a 

Construction  with  Figures  of  Cost.  .66  flat  car  with  a  drop  onto  the  right  of  way. 

Annual    Convention   Iowa   Association  j^^  ^ays  „£  handling  the  problem  of 

of  Cement  Users 68  .,            _^  /■             .     ..  ^  ..    ,. 

Method  of  Raising  Holland  Dykes  by  transportation    and    distribution    occur    to 

Coping  Walls  of  Concrete • . 68  mind.      One  way  is  to  mold   the  pole  at 

Earth  and  Rock  Section  :  its  site  and  the  other  is  to  mold  it  in  a 

'^T     *-u**«rL  Excavating    a    Sewer  ^.^ntral  molding  yard  and  transport   it  to 

Trench   With    a     Potter   Trenching  ....       t         ij  ..         .      .    •.    •       1 

Machine    T60  '*^  ^•**-     ^^  mold  the  pole  at  site  involves 

An     Orange    Peel    Bucket     Handling  the  transportation  to  the  site  of  concrete 

Rock  70  materials,  including  in  many  cases  the  wa- 

Cost  of  Trimming  and  Dressing  Froz-  j„    used,  and  of  the  molds,  mixing    boards, 

en    Ground 70  ^     ,       ^        »         ,..       ,    .            ...         , 

Method    and     Cost    of    Drilling   Test  »»<»•«'  «tc.     A  molding  tram  consisting  of 

Holes  in  Earth  by  Hand,  Taking  a  a  locomotive  and  one  or  two  cars  would 

Core   71  he    required,    and    this    or    another     train 

Gmjeral  Articles:  would  have  to  cover  the  same  ground  a 

Suggestions  for  the  Practical  Applica-  ,    .             ,               .        ,      ° 

tion    of    Felt   and    Bitumen    Water-  second  time  and  some  time  later  to  strip 

proofing 72  and  collect  the  molds  and  erect  the  poles. 

Computation  of  the  Values  of  Water  Altogether,  we  shall  be  correct  in  assum- 

t^hrSf^e^rl^oPTaflr*  fef  f^^r  '"«  »  «-'".  ''"r '^'°"  '°i  "^"^:i  '''''- 

Power    73  "'  ^"*1  considerably  more  plant  and  par- 

Methods  and  Costs:  ttcularly  more  form  work  in  molding  poles 

Breaking   Up   Pavement   Surface— Ap-  ^here  they  are  to  be  set  than  in  molding 

roKs!^tPecrcS!)?eSDr"et  ^^em    at    central    yards    and    distributing 

ing  Plant— Data  on  Street  Cleaning  them  ready  molded.      The  natural  difficul- 

at      Minneapolis — Scraper      Work —  ties  of  molding  poles  at   site  in  ordinary 

Contrart     Labor    Costs     at     Provi-  Ung   ^ork   seem   clearly  to   eliminate   this 

Cata^'s**  Wor^h'  Having: .' .' .' .' .' .' .' .' .' .' ! ." .'^  ""^'hod  from  practical  consideration. 

Personals    76  Turning  now  to  the  plan  of  molding  the 

^^_;^;^___^__  poles  in  central  yards  located,  say,  at  con- 
i»_i  xn       jj         •          .«T»i*        J  venient  gravel  pits  along  the  line,  it  will 
A   Brief  Considerataon  of  Reinforced  ^e  seen  that  it  involves  special  pole  erect- 
Concrete  Pole   Line   Construction.  ing  trains.     In  brief,  the  poles  would  be 
The    structural  efficiency   of     the    rein-  loaded  onto  cars  by  yard  derricks  for  haul- 
forced    concrete   pole    is    open     to     small  ing  to  the  work.     The  erecting  train  itself 
doubt.    Stated  another  way,  the  possibility  would  be  provided  with  a  derrick  capable 


of  lifting  a  pole  and  of  reaching  far 
enough  to  set  it  in  the  hole  previously  dug 
for  its  reception.  This  method  appears, 
by  all  odds,  to  be  the  simpler  and  cheaper 
of  the  two  and  is  the  one  which  practice 
so  far  recommends. 

The  preceding  remarks  refer  particular- 
ly to  telegraph  and  trolley  line  work  where 
train  service  is  available  at  the  least  ex- 
pense. For  telephone  or  cross-country 
transmission  line  the  problem  assumes  an 
entirely  different  phase.  A  number  of  tele- 
phone companies  have,  during  the  last  year 
or  two,  taken  the  question  of  concrete 
poles  under  careful  consideration,  with  the 
invariable .  conclusion  that  the  difficulties 
and  cost  of  transportation  and  erection 
precluded  any  general  attempt  to  substi- 
tute concrete  for  wood  poles  at  their  pres- 
ent relative  costs. 

Under  the  favorable  conditions  men- 
tioned by  Mr.  Webber  in  the  article  which 
we  publish  elsewhere  concrete  poles  are 
figured  to  «ost  about  $7.50  for  a  33-ft. 
pole  molded.  To  these  costs  must  be 
added  the  cost  of  transporting  and  erect- 
ing and  on  these  we  have  absolutely  no 
reliable  cost  figures.  In  this  connection 
the  reader  may  study  to  advantage  the 
cost  of  wooden  trolley  pole  line  construc- 
tion published  in  our  issue  of  Dec.  11,  1907. 


The  Association  of  Licensed  Cement 
Manufacturers  was  organized  in  New  York 
City  on  Jan.  9,  1908.  The  purpose  of  the 
association  includes  the  general  betterment 
of  the  mechanical  and  chemical  processes 
used  in  making  cement,  the  improvement 
of  the  quality  of  cement  and  the  establish- 
ment of  an  association  laboratory  for  ce- 
ment test<  and  experiments.  The  associa- 
tion has  developed  out  of  the  long  series  of 
disputes  and  lawstiiis  over  the  rotary  kiln 
patents  of  Messrs.  Hurry  and  Seaman  and 
of  Mr.  Thomas  .X.  Edison.  In  1906  the 
North  .American  Pori!and  Cement  Co.  was 
organized  with  the  purpose  of  taking  over 
these  disputed  p:'tents  and  the  licensing 
thereunder  of  Portland  cement  manufac- 
turers. Already  companies  have  been 
licensed  representing  in  the  aggregate  near- 
ly 70  per  cent  of  the  total  annual  output 
of  cement  in  the  United  States.  It  is  these 
companies  that  constitute  the  association 
above  mentioned.  It  is  understood  that  all 
existing  and  properly  equipped  cement 
plants  will  be  granted  licenses  and  admit- 
ted to  membership. 


An  agreement  has  been  signed  by  China 
with  an  English-German  syndicate  for  the 
loan  of  £5,000,000  for  the  construction  of 
the  Tientsin-Chinkiang  R.  R. 


New  York  State  Superintendent  of  Pub- 
lic Works  P.  C.  Stevens  in  his  annual 
report  recommends  that  Congress  be  asked 
to  join  with  the  state  in  constructing  a 
deep  waterway  from  the  Hudson  river  to 
Lake  Ontario. 


Co|>yr^ht.  1908,  by  the  Myron  C.  Clark  PuUiahinc  Co.    All  rithts  of  republication  reserved. 
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Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  devoted  to  metliods  and  costs  of  constructing  concrete 
and  reinforced  concrete  structures.  It  will  cover  the  selection,  testing  and  pro- 
portioning of  concrete  materials;  laboratory  tests  of  concrete;  concrete  mixing, 
transportation  and  placing ;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  also  contain  articles  on  new  and  interesting 
developments  in  the  design  of  reinforced  concrete. 

■ 


Recent  Experiments  in  Concrete  Pole 
Construction,  with  Figures  of  Cost. 

The  increasing  cost  of  wooden  poles  for 
telephone,  telegraph,  trolley  line  and  other 
electric  transmission  line  work'  is  leading 
engineers  seriously  to  search  for  some  sub- 
stitute material.  This  material  is  believed 
by  a  number  of  engineers  to  be  reinforced 
concrete  and  within  the  last  year  or  two 
there  have  been  quite  extensive  studies  of 
reinforced  concrete  pole  construction.  The 
results  of  some  of  these  studies  are  given 
in  the  succeeding  sections,  and  in  connec- 
tion with  them  the  reader  will  do  well  to 
consult  the  article  published  in  our  issue 
of  November  ao,  1907,  describing  the  con- 
struction of  150  ft.  transmission  line  poles 
for  the  Lincoln  Light  &  Power  Co.  in 
Ontario  and  giving  the  methods  adopted 
for  computing  the  stresses. 

Comparative  Strength  Tests  of  Concrete 
and  Cedar  Poles. — In  1906  two  forms  of 
reinforced  concrete  poles  were  tested  in 
comparison  with  two  30-ft.  selected  cedar 
poles  for  Mr.  G.  A.  Cellar,  Superintendent 
of  Telegraph,  Pennsylvania  Lines  west  of 
Pittsburg.  The  concrete  poles  were  made 
and  the  tests  condticted  by  Mr.  Robert  A. 
Cummings  of  Pittsburg,  Pa.  Both  poles 
were  8  ins.  in  diameter  at  the  top  and 
13  ins.  in  diameter  at  the  base  and  both 
poles  were  molded  hollow,  with  shells 
from  i^  ins.  to  3  ins.  thick,  for  about 
two-thirds  of  their  height  and  solid  for 
the  rest  of  the  height.  One  pole  was  oc- 
tagonal in  section  and  one  was  square  in 
section  with  chamfered  corners.  Each 
pole  weighed  approximately  3,S00  lbs. 
Both  poles  were  designed  to  carry  50  wires 
each  coated  with  ice  enough  to  make  it 
I  in.  in  diameter,  and  to  resist  a  wind 
load  of  30  lbs.  per  square  foot.  The 
poles  were  assumed  to  stand  100  ft.  apart 
and  were  made  30  ft.  high.  These  condi- 
tions are  approximately  equivalent  to  a 
concentrated  load  of  1,000  lbs.  applied  near 
the  top  of  the  pole.  The  reinforcement 
for  both  poles  consisted  of  a  peripheral 
ring  of  eight  24-ft.  bars  of  round  steel 
and  alternately  %  in.  and  H  '"■  in  diame- 
ter. Wooden  blocks  were  molded  into 
the  poles  for  attaching  clips  and  braces 
and  through  holes  cored  for  cross-arm 
bolts.  Both  the  wooden  and  the  con- 
crete poles  were  set  approximately  5  ft. 
into  3x3x5  ft.  concrete  bases. 

Mr.  Cummings  describes  the  method  of 
conducting  the  tests  as  follows  :* 


"The  load  was  applied  through  a  band 
10  ins.  from  the  top  of  the  pole  by  means 
of  two  j4-in.  wire  ropes  which  passed 
over  two  12-in.  sheaves  near  the  end  of 
an  inclined  A-frame.  These  ropes  re- 
ceived the  hook  supporting  a  differential 
chain  hoist  of  s  tons  capacity.  The  base 
of  the  A-frame  rested  freely  upon  the 
front  edge  of  the  concrete  foundation  and 
inclined  away  from  the  poles  at  an  angle 


applied  or  released  by  operating  the  dif- 
ferential hoist.  In  applying  the  load  the 
hoist  would  reduce  the  distance  between 
the  hooks  at  any  rate  of  speed  desired. 
A  graduated  rule  was  fastened  at  the  top 
of  the  pole  being  tested  and  extended 
back  parallel  with  the  line  of  poles  cross- 
ing an  arm  containing  a  gage  pin,  from 
which  point  deflections  were  read.  This 
arm  was  nailed  to  a  rigidly  braced  up- 
right erected  near  the  rear  telegraph  pole- 
Deflections  (Table  I)  were  also  read  12  ins. 
above  the  foundations  by  means  of  a  mov- 
able rule.  The  platform  for  supporting  the 
observer  reading  deflections  at  top  of  poles 
was  suspended  from  a  nearby  bridge.  The 
accompanying  table  gives  the  loads  and 
corresponding  deflections  of  four  poles 
tested.  The  white  cedar  poles  broke  about 
7  ft  above  the  foundation.  The  concrete 
poles   failed  by  crushing  of  the  concrete 
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Fig.  1— Pole  for  Bridge  Warning,  N.  C.  &  St.   L.   Ry. 


•Proceeairtgs,   American   Society   for  Test- 
ing Materials,  1907. 


of  45°.  A  pulley  suspended  from  the  ex- 
treme end  of  the  A-frame  carried  the  dif- 
ferential hoist,  the  lever  arm  and  counter- 
weight. The  initial  load  applied  at  the 
top  of  the  pole  was  thus  reduced  to  50 
lbs.  The  total  amount  of  applied  load 
was  measured  by  a  simple  lever.  One 
end  of  which  was  supported  on  the  plat- 
form of  a  2,soo-lb.  capacity  weighing  scale, 
while  the  other  end  was  attached  to  chain 
hoist.  The  two  acted  through  a  rocker 
fulcrum  suitably  supported.     The  load  was 


in  the  base  of  poles  at  the  level  of  the 
foundation." 

Nashville,  Chattanooga  &  St.  Louis  Ry- 
— Figure  i  shows  the  standard  reinforced 
concrete  pole  designed  to  support  bridge 
warnings  by  Mr.  Hunter  McDonald,  Chief 
Engineer,  Nashville,  Chattanooga  &  St 
Louis  Ry.  Originally  the  pole  was  mold- 
ed with  pole,  cross-arm  and  brace  all  of 
concrete  and  in  one  piece,  but  this  was 
found  too  expensive  and  the  gas  pip« 
cross-arm  and  brace  were  substituted.    One 
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pole  of  each  construction  has  been  in  use 
over  three  years.  The  one  with  the  con- 
crete cross-arm  shows  considerable  bend- 
ing, but  the  other  does  not.  The  bill  of 
materials  for  the  concrete  pole  shown  by 
Fig.  I  is  as  follows: 

Shaft:  J4  cu.  yd.,  platform  screenings, 
^  cu.  yd.  sand,  and  2^  bags  Portland 
cement 

Base:  i^  cu.  yds.  crushed  stone,  ^  cu. 
yd.  sand,  and  6  bags  Portland  cement. 
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Fig.  2— Trolley  Line  Pole,  42   Ft.  Long. 


BUI  of  Material. 
Item. 

4  pea.  %  in  X  42  ft.  twisted  steel  bar. 

5  pes.  <3  to.  X  32  ft.  twisted  steel  bar 
8  pes.  %  In  z  16  ft.  twisted  steel  bar. 

M  pes,,  total  wgrt.  of  steel 

Concrete,  237  cu.   ft.,   welKht 

Approximate   weight  of  pole 

Surface  area   of  steel 14,176 

Bue  area  of  steel    5.375 


Lbs. 

321.2 

217.8 
61.2 

600.0 
3,030.0 
3,630.0 
sq.  in. 
sq.  in. 


No  records  of  cost  were  kept. 

Vvri  Wayne  &  Wabaih  Valley  Traction 
Co.— This  company  operating  some  150 
miles  of  street  and  interitrban  trolley  line 
proposes  to  make  its  renewals  with  con- 
crete poles  of  the  construction  shown  by 
Figs.  2  to  S.  Fig.  2  shows  the  42-ft. 
pole  complete  and  Figs.  3.  4  and  5  show, 
respectively,  the  32  and  30-ft.  pole  rein- 
forcement. The  weight  and  dimensions  of 
the  pole  and  the  bill  of  material  required 


TABLE   I — LOADS   AND  CORKESPONOING   DEFLEC- 
TIONS FOR  FOUR  POLES  TESTED. 


iDeflec- 
„     tion 
8  at  top, 
H'    ins. 

Load, 
lbs. 

Deflec- 
tion 

at  bot- 
tom, 
ins. 

Time. 

Remailcs. 

1 

II 

Octaao 
1830 
2230 

nal  Co 

S 

ncrete 
3:17 
3:18 

Pole. 

2 

60 
2630 
3030 

t 

'3:19 
3:20 

Temp,  deflec. — }  in. 
Crks.  No.  1  and  2. 

3 

ii' 

26» 

60 
3430 
3210 
3160 

i' 

iTemp.  deflec. — 2  in. 

3:24  ICtar^sNo.  3and4. 
3 :26   Crlt.  6  crihd.  at  hot. 
3:26    Pole  brlc.atgrad  lev. 

1 

I 

Sqtiar 
60 
1830 
2230 

e  Concirete   P!oIei. 

1  2 :02 

'2:04 

2 :08 

1 

k- 

60 
2630 
3030 

Temp,  deflec. — 1  in. 

2 

"■.v" 

2:10 
2:11 

60 
3290 
3430 

Crlc.No.  1. 

3 

i 

2:14 

21i 
30 

60 
3690 

Temp.deflec. — 22  ins 

4 

,  2:19 

Crks.  2.3.4,  pi.  crshd. 
Cikd.  at  gmd.  lev. 

1 

20 

22i 

29  , 

36 

36t 

38} 

60 

66 

66 

Woo 
1830 
2230 
2630 
2870 
2960 
3030 
3370 
3430 
3494 

denPo 





le  No. 
11:60 
11:61 
11:62 
11:63 
11:64 
11:66 
11:66 
11:67 
12:00 

1. 

Pint  crack. 

Pole  brk.  suddenly. 

14 

37 

47 

Woo 
172 
2230 
2630 

denPo 

le  No. 

2. 

1 

11:03 

Pole  brk.  suddenly. 

are  given  for  each  size.  Regarding  the 
construction  of  these  poles  Mr.  H.  L. 
Weber,  Oiief  Engineer  of  the  road,  writes : 

"The  cost  of  constructing  concrete  poles 
depends  so  much  upon  the  location  of  the 
materials  with  respect  to  the  points  where 
the  poles  are  to  be  erected  that  general 
figures  are  difficult  to  state.  Having  sev- 
eral good  gravel  banks  at  convenient 
points  along  our  right  of  way,  which  is 
120  miles  in  length,  and  having  our  road 
already  built  and  the  equipment  availa- 
ble for  handling  materials  and  poles,  we 
have  been  able  to  build  concrete  poles  for 
about  the  same  cost  as  a  wooden  pole  all 
fitted  up  and  painted.  We  figure  that 
a  33-ft.  pole  costs  $7.50  and  a  4S-ft.  pole 
costs  $15,  at  pit.  It  is  difficult  to  figure 
the  cost  of  molds,  as  one  mold  should  be 
good  for  a  number  of  poles,  depending  on 
the  care  that  is  taken  of  it. 

Pittsburg,  Ft.  Wayne  &  Chicago  Ry.— 
In  1906  this  company  erected  S3  poles  for 
a  mile  of  telegraph  line  near  Maples,  Ind. 
The  general  construction  of  these  poles  is 
shown  by  Fig.  6.  They  ranged  in  height 
from  25  to  34  ft.  The  2S-ft.  pole  shown 
by  Fig.  6  was  8  ins.  square  at  the  butt 
and  6  ins.  square  at  the  top,  the  corners 
being  chamfered  to  a  face  2  ins.  wide  so 
that  above  ground  the  pole  was  octagonal. 
The  poles  were  set  4  ft-  into  the  ground, 
and  packed  around  with  stone  screenings. 
Some  of  the  poles  were  erected  within 
five  days  after  molding. 

Marshall  Concrete  Pole. — The  following 


is  a  description  of  a  test  pole  made  by 
Mr.  Wallace  Marshall,  Lafayette  Engi- 
neering Co.,  Lafayette,   Ind. 

"In  November,  1905,  I  made  a  box  form 
of  three  sides,  having  the  top  open,  for 
a  test  pole.  It  was  35  ft  long.  The 
lower  5  ft  was  10  ins.  square ;  commencing 
at  that  point  it  tapered  on  all  sides  to  5 
ins.  at  the  top.  From  the  S  ft  "point  I 
put  a  triangular  piece  in  each  comer  of 
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Fig.  3 — Diagram  of  Reinforcement  for  30- 

Ft.  Trolley  Line  Pole. 

Bill   of   Material. 
Item, 


12  pea.  H  In.  X  30  ft.  twisted  steel  bar. 
8  pes.  H  in.  X  20  ft.  twisted  steel  bar. 


U>s. 
172.0 

76.6 

8  pes.  %  In.  X  10  ft  twisted  steel  bar.     S8.S 

28  PCS.,  total  weight  of  steel 286.9 

Concrete,   13.7  cu.  ft 1,768.0 

Approximate  weight  of  pole 2,044.9 

surface  area  of  steel 10,800.0  sq.  In. 

Base  area  of  steel 3.93  sq.  In. 

the  form  of  about  iVt  ins.  wide  at  the 
bottom  and  i  in.  at  the  top  to  chamfer 
the  comers  of  the  pole.  At  proper  places 
of  a  standard  line  pole  for  line  bracket, 
cross-arms  and  telephone  bo)c  I  bored 
holes  through  the  forms,  put  machine  bolts 
through  it  and  let  them  extend  about  2 
ins.  in  the  forms,  screwing  the  nuts  the  full 
length  of  thread.  In  the  top  of  the  form, 
which   was  brought  to  a  round  point,  I 
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Fig.  4 — Diagram  of  Reinforcement  for  30- 

Ft.  Trolley  Line  Pole. 

Bill   of  Material. 
Item.  Lbs. 

4  pes.  H  in-  X  30  ft.  twisted  steel  bar.    102.0 
12  PCS.  «  In.  X  20  ft.  twisted  steel  bar.    114.7 

8  pes.  %  In.  X  10  ft.  twisted  steel  bar.     S8.S 

24  pes.,  total  weight  of  steel 256.0 

Concrete,  13.7  cu.   ft.,  weight 1,768.0 

Approximate   weight   of   pole 2,013.0 

Surface   area    of    steel 10,660  sq.  In. 

Base  area   of  steel 3.812  sq.  in. 

placed  a  lyi-'m.  pin  in  the  center  to  leave 
a  hole  or  an  insulator  pin.  I  then  filled 
the  form  with  concrete  mixed  by  hand  con- 
sisting of  I  part  cement  to  6  parts  or- 
dinary gravel,  except  a  facing  of  about  l4 
in.  of  cement  and  sand  1  to  3.  After  cov- 
ering the  bottom  of  the  form  about  V/i 
in.  I  laid  in  the  large  end  two  ^-in. 
Thatcher  bars  25  ft.  long,  and  in  the  top 
part  two  ^-in.  Thatcher  bars,  lapping  them 
about  4  ft.      I  left  them  in  the  form  six 
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days.  At  the  expiration  of  30  days  we 
tested  it  as  follows:  We  planted  it  firmly 
in  the  ground  5  ft.  deep.  At  25  ft.  dis- 
tance we  planted  a  large  cedar  telephone 
pole.  At  the  level  of  21  ft  from  the 
ground  we  fastened  a  wire  cable  from  one 
pole  to  the  other,  which  is  about  the  height 
of  a  trolley  wire.  In  the  center  of  this 
cable  we  suspended  a  barrel.  Into  this 
barrel  we  loaded  steel  rivets  gradually 
and  watched  results.  The  two  poles  be- 
gan to  bend  as  the  load  was  applied.  When 
the  two  were  deflected  about  21  ins.  each 
toward  the  other  I  observed  a  small  check 
come  in  the  concrete  pole  about  10  ft. 
from  the  ground,  and  'simultaneously 
checks  appeared  from  the  cable  to  the 
ground.  We  immediately  stopped  loading, 
took  off  the  ballast,  weighted  it  and  calcu- 
lated the  horizontal  strain  and  found  it 
to  be  975  lbs.  The  maximum  moment 
would  be  at  the  ground,  but  the  guess  at 
size  we  made  was  about  right,  since  the 
concrete  cracked  from  ground  to  cable  at 
abnost   the   same   time.      When   the   load 
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Fig.  5 — Diagram  of  Reinforcement  for  32- 
Ft.  Pole. 

Bin   of  Material. 

Item.  Lbs. 

A  pes.  H  in.  X  32  ft.  twisted  steel  bar.    108.8 

8  pea.  H  in.  X  24  ft.  twisted  steel  bar.    163.2 

8  pes.  %  In.  X  16  ft.  twisted  steel  bar.      61.2 

20  pes.,   total  weight  of  steel 333.2 

Concrete,    15.1   cu.   ft 1,960.0 

Approximate  weight  pole   2,293.2 

Surface  area  steel    9.546  sq.  in. 

Base  area  steel   4.125  sq.  In. 

was  removed  the  pole  resumed  its  plumb 
position  and  remains  so  today,  although 
being  used  for  heavy  guy  wires.  The 
bolts  were  unscrewed  before  moving  them, 
leaving  the  nuts  imbedded  in  the  pole. 
After  concrete  set  we  screwed  the  bolts 
into  the  nuts  and  could  not  loosen  them 
with  an  ordinary  wrench.  It  took  sev- 
eral heavy  blows  with  a  sledge  hammer  to 
break  out  the  top  socket.  My  conclusions 
were,  however,  that  a  wire  ring  or  two 
of  reinforcement  shotUd  be  placed  about 
the  pin  for  safety.  Careful  estimates  were 
made  as  to  cost  of  such  a  pole  35  ft.  long 
if  made  in  quantities  in  proper  forms  with 
material  at  the  then  market  price,  and 
gravel  in  pit  at  $7  actual  cost.  Compar- 
ing that  cost  with  present  price  of  pine 
poles  and  add  to  the  latter  the  cost  of 
trimming,  chamfering,  framing  and  paint- 
ing, the  concrete  pole  can  be  made  for  less 
money  than  the  wood,  provided  no  profit 
is  paid  a  contractor.  Figuring  the  mo- 
ments on  the  pole  tested  I  found  the  con- 
crete failed  at  just  about  the  time  the  limit 


of  elasticity  of  the  steel  was  reached, 
proving  that  it  would  be  of  no  value  with- 
out the  steel.  I  believe  that  the  concrete 
pole  is  practicable,  and  the  only  reason  I 
have  not  put  it  to  practical  use  has  been 
the  lack  of  time  to  do  so." 


Annual  Convention   Iowa   Association 
of  Cement  Users. 

The  annual  convention  of  the  associa- 
tion will  be  held  at  Des  Moines,  la.,  on 
Feb.  19,  20  and  21,  1908.  The  sessions  will 
be  held  in  the  assembly  hall  of  the  Savery 
Hotel,   which    will    be    the    headquarters. 
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Fig.  6 — Diagram   Showing   General   Con- 
struction  of   Pole  for  Telegraph   Line 
on  P.,  Ft.  W.  &  C.  Ry. 

Small  exhibits  will  be  given  space  in  the 
convention  hall,  and  the  corridors  and  par- 
lors of  the  hotel.  Heavy  exhibits  and  ex- 
hibits of  machinery  in  operation  will  be 
provided  for  near  headquarters.  The  charge 
for  exhibition  space  will  be  10  cts.  per  sq. 
ft.,  with  a  minimum  charge  of  $5  to  one 
exhibitor.  Papers  are  arranged  for  from 
Richard  L.  Humphrey,  Dean  A.  Marston, 
Iowa  State  College;  Thomas  H.  MacDon- 
ald,  Iowa  Highway  Commission;  H.  K 
Dodge,  F.  L.  Reeder,  and  others.  Applica- 
tions for  exhibition  space  and  information 
will  be  attended  to  by  Prof.  Ira  A.  Wil- 
liams, Secretary,  at  his  office  at  the  Iowa 
State  College,  Ames,  Iowa. 


Method  of  Raising  Holland  Dykes  by 
Coping  Walls  of  Concrete.* 

The  accompanying  sketches  show  the 
method  adopted  for  raising  the  elevation 
of  the  Zierikzee  Dyke  in  Holland.  A  flood 
on  March  12,  1906,  had  made  it  evident 
that  this  dyke  was  too  low.  Many  longi- 
tudinal cracks  had  been  observed  and  here 
and  there  the  inner  slope  had  been  carried 
off  by  the  overflowing  water.  The  dyke 
had  to  be  made  1.2  m.  (3.94  ft.)  higher. 
Its  width  at  the  top  was  and  must  remain 
I  m.   (3.28  ft.),  so  that  it  was  impossible 


Fig.   1— Section   of  Wall. 

to  raise  the  embankment  unless  it  was 
widened  at  the  same  time,  either  on  the 
inside  or  the  outside.  In  the  latter  case 
an  existing  basalt  slope  paving  would  have 
had  to  be  removed,  which  would  have  been 
expensive,  while  on  the  inside  the  course 
of  a  road  would  have  had  to  be  altered 
and  the  necessary  land  acquired.  The 
concrete  wall  shown  by  Fig.  i  was,  there- 
fore, decided  upon.  As  shown,  the  wall 
was  reinforced.  Expanded  metal  was  used 
for  reinforcement.  It  is  remarked  that  the 
reinforcement  should  be  placed  as   shown 


Fig.  2 — Wooden  Mold  Used  in  Construct. 
ing  Wail. 

and  that  the  placing  should  be  done  with 
particular  care  at  the  knee. 

The  method  of  constructing  the  wall  is 
indicated  by  Figs.  2  and  3.  At  first  iso- 
lated sections  of  the  wall  were  built,  using 
the  form  shown  by  Fig.  2.  In  erecting 
this  form  the  end  pieces  were  put  in  place 
and  the  footing  slab  at  the  back  of  the 
wall  was  concreted;  the  lagging  for  the 
back  of  the  wall  was  then  erected  com- 
plete; then  beginning  at  the  bottom  of 
the  inclined  slab  the  lagging  was  placed 
a  piece  at  a  time  and  the  slab  concrete 


*ExtTacted  from  an  article  by  H.  Hulsman, 
Civil  Ensineer,  Zierikzee,  Holland,  In  "Con- 
crete and  Constructional  Engineering." 
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was  placed:  iin^tlly  the  face  form  of  the 
wall  was  erected  and  the  concreting  was 
conipleted.  After  the  isolated  sections  of 
the  wall  had  become  hard  the  short  spaces 
between  them  were  built,  using  the  form 
shown  by  Fig.  3.  These  connecting  lengths 
were  made  of  somewhat  larger  cross- 
section  than  the  other  parts  of  the  wall, 
as  shown  by  the  outside  full  lines  in  Fig.  i. 
In  this  way  the  short  sections  appeared  as 
buttresses  at  regular  intervals  along  the 
wall  The  concrete  used  throughout  was 
composed  of    i    part    Portland   cement,   3 


Fig.  3— Wooden    Mold    Used   in    Making 
Junction    Piece*. 

parts  sand,  4^  parts  gravel  and   Vi  part 
trass;  sea  water  was  used  for  mixing. 

In  reference  to  this  method  of  construc- 
tion Mr.  Huisman  states  that  for  the  dyke 
at  Zierikzee,  20  per  cent  of  the  expendi- 
ture that  would  have  been  required  to 
raise  the  dyke  with  earth,  in  the  ordinary 
way,  was  saved  by  adopting  reinforced 
concrete.  In  other  places  a  much  greater 
amount  has  been  saved,  especially  where  it 
was  difficult  to  get  the  earth  that  was 
needed,  or  where  there  was  a  road  on  the 
top  of  the  dyke  for  which  room  would 
have  had  to  be  found  elsewhere  if  the 
dyke  had  to  be  raised  by  means  of  earth. 


Reinforced  concrete  is  to  be  used  to  ri^ 
construct  some  3,200  ft.  of  the  board  walk 
at  Atlantic  City,  N.  J.  The  portion  of  the 
walk  which  is  to  be  reconstructed,  extends 
from  Connecticut  to  Pacific  avenues,  and 
is  located  between  300  and  500  ft.  nearer 
the  ocean  than  the  site  of  the  present  walk. 
The  change  of  position  is  necessitated  by 
the  building  up  of  the  laiid,  which  has 
taken  place  during  the  past  four  or  five 
years.  It  is  the  intention  of  the  city  offi- 
cials to  replace  the  present  wooden  board 
walk  as  occasion  demands,  with  a  struc- 
ture of  a  permanent  nature.  The  con- 
tract as  awarded  calb  for  800  ft.  of  a  walk, 
41  ft  wide  and  2,400  ft.  of  walk,  21  ft. 
wide.  The  walk  is  supported  on  380  con- 
crete piles  16  ins.  in  diameter,  varying  from 
28  ft  to  32  ft.  in  length.  These  piles  are 
arranged  in  bents  of  four  and  two,  20 
ft  from  center  to  center  of  bent.  The  tops 
of  the  piles  are  connected  by  a  reinforced 
concrete  girder  24  ins.  in  depth  and  8^ 
ins.  wide.  These  girders  form  a  support 
for  the  I4x4-in.  joists.  The  upper  sur- 
face of  the  walk  is  faced  with  2-in.  plank, 
thus  retaining  to  a  certain  extent  the  ap- 
pearance of  the  former  boardwalk.  The 
contractors  for  the  new  work  are  the  Ray- 
mond Concrete  Pile  Co.,  Chicago,  111. 


Earth  and  Rock  Section 


Note:  This  Section  Is  devoted  to  methods  and  costs  of  excavatinf  earth  and 
rock  and  building  embankments.  It  will  cover  the  grading  of  roads  and  rail- 
roads, diking  and  canal  work,  dredging,  building  reservoirs  and  earth  dams, 
sewer  and  water  pipe  trenching,  quarrying,  etc 


The  Cost  of  EzcaTatinga  Sewer  Trench 
with  a  Potter  Trench  Machine. 

The  city  of  South  Bend,  Ind.,  has,  dur- 
ing the  past  four  years,  built  a  sewer  in 
the  western  portion  of  the  city  to  furnish 
sanitary  and  storm  water  drainage.  The 
area  to  be  drained  was  about  800  acres. 
The  sewer  was  SVi  and  6  ft.  in  diameter, 
and  built  of  concrete. 

During  1906,  2444  lin.  ft.  of  this  sewer 
was  built,  the  grade  being  I  ft.  in  1,500 
for  this  section.  Our  article  has  to  do  with 
the  cost  of  the  excavation  work  for  the 
sewer  built  during  the  season  of  1906. 

The  section  of  the  city  through  which 
this  sewer  was  built  was  flat  and  marshy. 
The  material,  in  consequence  of  this,  was 
loose  black  soil  for  a  depth  of  about  4  ft. 
Then  sand  and  gravel  were  encountered, 
and  for  the  last  4  or  S  ft.  of  the  trench 
this  material  was  water  soaked.  This  made 
pumping  necessary  in  the  excavation  work 
and  also  during  the  progress  of  the  con- 
crete construction. 

The  trench  was  loj/i  ft.  wide,  and  18  ft. 
was  the  average  depth.  This  gave  7  cu. 
yds.  of  excavation  per  lin.  ft.  of  trench. 
Shoring  of  the  sides  of  the  trench  was 
necessary.  The  first  2  or  3  ft.  of  the 
trench  was  excavated  either  by  men  cast- 
ing the  material  from  the  trench  or  was 
plowed  and  moved  with  scrapers. 

After  this  much  excavation  was  done 
a  Potter  Trench  machine,  manufactured  by 
the  Potter  Manufacturing  Co.,  Indianapo- 
lis, Ind.,  was  installed  and  used  for  all 
the  work  of  excavation  and  for  handling 
'  the   concrete. 

The  trench  machine  was  used  to  exca- 
vate from  5  to  6  cu.  yds.  per  lin.  ft.,  but. 
as  no  separate  record  was  kept  of  the  first 
excavation  done,  the  entire  cost  of  the  ex- 
cavation is  figured  as  done  with  the  ma- 
chine. 

The  operation  of  this  machine  is  very 
simple.  The  standard  machine  is  270  ft. 
long,  while  the  span  is  10  ft.  6  ins.  A 
light  T  rail  is  laid  down  on  cross  pieces 
on  the  ground.  The  metal  frame  is 
mounted  on  double  flanged  wheels  that 
run  on  the  rails.  The  carriage  runs  on 
2  channels  that  are  carried  on  the  metal 
frame.  This  carriage  is  large  and  takes 
two  buckets,  while  two  men  ride  upon 
it  to  operate  the  buckets.  The  frame 
work  that  holds  the  channels  can  be  well 
braced,  as  the  buckets  do  not  hang  from 
the  carriage  but  are  carried  above  the 
channels.  This  also  allows  sheet  piles 
or  shoring  to  stick  up  above  the  street 
without   interfering  with   the  working  of 


the  machine,  which  is  not  possible  with 
all   makes  of  trench  machines. 

By  using  long  cross  pieces  a  wider 
width  of  ditch  than  the  width  of  the  ma- 
chine can  be  built,  the  shoring  sticking 
up  outside  of  the  rail  if  necessary,  and 
yet  the  machine  can  serve  the  trench  well. 
The  engine  for  operating  the  carriage  is 
at  the  end  of  the  track.  The  machine 
does  not  have  to  be  taken  down,  but  is 
moved  along  as  a  unit  as  the  sewer  work 
is  finished  in  sections.  The  buckets  are 
lowered  into  the  trench  to  be  filled,,  and 
two  loaded  ones  are  picked  up.  These 
are  carried  back  and  dumped  on  a  com- 
pleted section  of  the  sewer.  If  any  part 
of  the  material  has  to  be  hauled  away, 
a  wagon  drives  under  one  end  of  the 
frame  work,  which  is  about  8  ft.  above 
the  street  level,  and  the  buckets  are 
dumped  into  the  wagon.  With  a  machine 
of  this  character  the  backfilling  is  very  in- 
expensive, as  it  is  almost  a  part  of  the 
excavation,  the  men  on  the  carriage  doing 
all  the  work,  except  any  ramming  or  pud- 
dling that  may  be  required. 

The  machine  hoists  two  buckets  at  a 
time,  but  if  it  is  desired  to  use  only  one- 
bucket,  the  other  can  be  left  off.  Buck- 
ets varying  in  capacity  from  1-3  to  i  cu. 
yd.  accompany  the  machine.  The  buck- 
ets are  of  two  styles,  turn  over  and  bot- 
tom dump  buckets,  both  of  which  are 
round.  Four  men  operate  the  machine, 
there  being  an  engineer  and  fireman  and 
2  men  on  the  carriage,  the  latter  being 
laborers.  The  buckets  are  filled  by  la- 
borers with  picks  and  shovels  in  the  trench. 
It  is  stated  that  the  car  or  carriage  can 
make  a  round  trip  in  one  minute,  this 
includes  lowering  and  hoisting  two  buck- 
ets. Naturally  this  rapid  work  is  not 
often  necessary,  but  the  fact  that  it  wilt 
do  this  shows  how  well  constructed  and 
easy  of  operation  the  machine  is. 

On  the  work  described  it  was  the  cus- 
tom to  keep  about  200  ft.  of  the  trench 
open  at  one  time.  The  material  was  taken 
from  in  front  of  the  sewer  and  dumped 
on  the  completed  portion.  The  excavation 
on  top  was  dry,  but  as  it  neared  the 
bottom,  as  previously  stated,  water  was 
encountered.  The  following  system  of 
drainage  was  used.  The  water  came  from 
the  gravel  and  sand.  A  sub-drain  pipe  was 
laid  of  second  class  and  cull  pipe,  the  bot- 
tom of  this  being  laid  30  ins.  below  the 
grade  of  the  invert  of  the  sewer.  The 
joints  were  loosely  caulked  with  tufts  of 
sod  in  order  to  prevent  the  fine  sand  from 
entering  the  pipe.  Clean  gravel  of  me- 
dium size  covered  the  pipe.    This  permitted 
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water  to  enter  the  pipe,  tlirough  which  it 
flowed  to  a  sump  at  the  lower  end  of  the 
new  work.  This  sump  was  18  ins.  below 
the  grade  of  the  drain  pipe,  and  the  water 
was  pumped  from  the  sump  by  a  6-in. 
rotary  pump  osier  a-  dam  into  the  old  por? 
tion  of  the  work. 

This  drained  the  bottom  of  the  trench 
so  that  the  concrete  was  readily  laid,  and 
by  keeping  the  pump  going  continually,  al- 
lowed the  concrete  to  set  without  being 
injured  by  the  water  rising  in  the  trench. 
This  pumping  and  drainage  work  is  in- 
cluded in  the  cost  of  excavation,  but  a  part 
of  it  could  properly  have  been  charged 
against  the  concrete  work. 

The  wages  paid  for  a  lo-hr.  day  were 
as  follows: 

Engineer  on  trench  machine $3-00 

Fireman  on  trench  machine 1.65 

Engineer   for  pumping 2.00 

Fireman  ■ 2.50 

Carpenter    2.50 

Laborers    1.85 

The  cost  of  the  various  work  per  lin.  ft. 
of  trench  was  as  follows : 

Pipe    for   sub-drain $0.33 

Labor  laying  this  pipe 0.35 

Pumping  water   0.45 

Excavation  and  back  filling 2.80 

Setting  and  pulling  shoring 1.04 

Allowance  for  tools  and  gen.  ex 25 

Total  per  lin.   ft $5.22 

With  7  cu.  yds.  per  lin.  ft.  of  trench 
this  makes  a  cost  per  cu.  yd.  of  excavation 
for  each  of  the  above  items  as  follows: 

Pipe  for  sub-drain $0,047 

Labor  laying  thb  pipe 0.050 

Pumping  water  0.065 

Excavation   and   back   filling 0400 

Shoring    0.150 

Tools  and  general  expenses 0.035 


Total  per  cu.  yd :. $0,747 

The  drainage,  it  will  be  noticed,  cost  a 
little  more  than  20  per  cent  of  the  total. 
The  cost  of  excavation  and  back  filling, 
and  of  shoring  and  filling  the  street  piles 
for  a  trench  as  deep  as  this  is  quite  rea- 
sonable. 

In  our  issue  of  October  9,  1907,  a  pho- 
tograph of  the  Potter  Trench  Machine  is 
given,  and  some  costs  of  excavating  a  sew- 
er trench  in  Chicago. 

The  contractors  for  the  work  were  Ho- 
ban  &  Roach.  We  are  indebted  to  Mr.  W. 
A.  Morris,  Asst.  City  Engineer  of  South 
Bend,  for  the  information  regarding  this 
work.  The  construction  of  this  sewer  was 
described  by  Mr.  Morris  in  a  paper  read 
before  the  Indiana  Engineering  Society. 


The  report  of  the  engineers  that  have 
been  studying  the  "Longitudinal"  railway 
scheme  from  Arica  to  Santiago  in  Chili 
for  the  past  year  shows  that  of  the  2,423 
kilometers  of  line  669  kilometers  are  in 
operation,  197  are  under  construction  and 
1,557  are  yet  to  be  put  under  contract. 


An  Orange  Peel  Bucket  Handling  Rock 
Rock  that  has  been  blasted  and  loaded 
on  to  cars  is  easily  unloaded  by  dumping 
or  pushing  o£F  the  pieces  by  an  unloader, 
but  the  task  becomes  a  difficult  one  when 
the  rock  is  loaded  on  scows,  and  in  unload- 
ing it  must  be  elevated  to  a  higher  leveL 

On  the  new  passenger  terminal  of  the 
Pennsylvania  railroad  in'  New  York  the 
excavation  is  entirely  solid  rock.  This  is 
blasted  out  .and  loaded  by  steam  shovels 
into  cars '  that  dump  the  material  into 
scows.  These  scows  are  towed  to  Green- 
ville, N.  J.,  where  the  rock  is  being  used  to 
make  embankments  for  the  Pennsylvania 
freight  terminals.  At  Greenville  the  rock 
must  be  loaded  again  into  cars  and  thus 
transported  to  place  of  final  deposit.  The 
rock  varies  in  size  from  dust  to  boulders 
weighing  3  or  4  tons. 

The  problem  of  how  to  handle  this  ma- 
terial from  the  scows  to  the  cars  was 
solved  by  the  contracting  firm  of  Henry 
Steers,  Jr.,  Inc.,  who  are  using  orange  peel 
buckets,    manufactured    by    the    Hayward 


Cost  of  Trimming  and  Dressing  Froien 
Ground. 

In  our  issue  of  Dec.  18,  1907,  page  346, 
we  made  some  comments  on  surfacing 
or  trimming  and  dressing  earthwork.  This 
is  an  item  that  means  adding  some  cost  to 
earthwork,  except  in  a  few  cases,  one  not- 
able example  being  large  reservoir  embank- 
ments. On  such  embankments,  on  the  wa- 
ter side  of  the  dike  some  class  of  paving 
work  or  rip  rap  is  laid,  to  prevent  the  wa- 
ter from  injuring  the  embankment,  hence 
trimming  is  not  needed,  while  on  the  down 
stream  side,  the  bank  is  generally  dressed 
off  with  soil  or  sodded,  which  allows  of 
the  cost  of  the  trimming  and  dressing  to  be 
included  in  the  turfing  and  podding  price. 

On  railroad  construction  both  the  em- 
bankments and  cuts  must  be  trimmed  and 
dressed,  and  in  this  work  is  generally  in- 
cluded the  ditches  in  the  cuts.  The  price 
paid  for  this  work  on  railroads  is  included 
in  the  price  of  excavation,  the  contractor 
being  paid  for  the  yardage  in  the  ditches. 
As  a  rule  a  contractor  will  try  to  do  this 


The    Hayward   Orange   Peel    Bucket. 


Co.  Buckets  of  2^  cu.  yds.  capacity  are 
being  used,  and  it  is  stated  that  no  diffi- 
culty has  been  experienced  in  handling 
either  the  fine  rock  or  the  large  boulders, 
or  even  in  handling  the  two  sizes  mixed 
together.  The  bucket  loads  and  dumps  it- 
self automatically  and  the  contractors  state 
they  have  saved  themselves  thousands  of 
dollars  on  this  job  by  using  the  orange 
peel  bucket.  The  accompanying  illustra- 
tion is  made  from  a  close  range  photo- 
gn'aph  of  the  bucket  picking  up  stone  from 
the  scow. 

This  work  is  illustrated  in  an  especially 
fine  edition  of  the  Hayward  catalog  that 
has  just  been  published.  The  catalog  con- 
tains many  fine  half  tones  showing  all 
classes  of  tools  and  machines  manufactured 
by  this  company.  It  is  10x12  ins.  and  con- 
tains 152  pages.  Numerous  pen  drawings 
showing  various  machines  at  work  add  to 
the  attractiveness  of  the  volume.  The  book 
is  very  artistically  printed.  It  is  essentially  a 
catalog  of  digging  machinery,  and  shows 
methods  of  handling  all  classes  of  earth 
and  rock.  Contractors  and  engineers  wish- 
ing copies  should  apply  to  the  Hayward 
Co.,  97  Cedar  street,  New  York. 


class  of  work  under  favorable  weather  con- 
ditions, but  occasionally  he  finds  it  neces- 
sary to  do  some  part  of  it  in  a  season  that 
makes  it  much  more  expensive.  In  the  ex- 
ample we  are  about  to  give  this  was  the 
case.  About  1,500  ft.  of  roadbed  had  to  be 
dressed  up  to  allow  track  to  be  laid  at  onc& 
At  the  time  the  work  was  done  the  ground 
was  frozen  to  a  depth  of  about  one  foot 
Naturally  this  added  much  to  the  cost. 

The  wages  paid  were:  Foreman,  $3.50; 
laborers,  $1.50,  and  cart  and  driver,  $3.50 
for  a  10  hr.  day.  From  14  to  18  men  work-, 
ed  in  the  gang  and  while  the  ditches  were 
being  dug  two  carts  were  used,  but  after 
the  bulk  of  the  earth  was  moved  only  one 
cart  was  kept  on  the  work.    The  cost  was: 

Foreman,  gyi  days  $  31.67 

Laborers,  145^  days  21&35 

Carts,  15  days 52.50 


Total  $30042 

There  was  3,200  sq.  yds.  of  surface  to  be 
trimmed.  About  2,300  sq.  yds.  were  in  the 
cut  and  the  rest  was  on  the  embankment 
Only  a  few  places  on  the  fill  had  to  be  cat 
down ;  the  low  places  being  raised  with  the 
material  from  the  cuts.    The  cut  was  within 
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a  few  inches  of  grade  throughout,  only 
about  100  cu.  yds.  being  taken  out  of  it, 
making  an  average  of  about  I  in.  to  be 
trimmed  off  the  surface.  From  the  ditches 
133  cu.  yds.  were  excavated. 

The  cost  per  square  yard  of  surface 
dressed  was  as  follows: 

Foreman    $0,010 

Laborers O.068 

Cart 0.016 

Total  $0-094 

Thus  the  cost  was  between  nine  and  ten 
cents,  when  it  is  frequently  done  in  the 
neighborhood  of  I  ct  per.  square  yard  on 
railroads.  For  other  comparisons  for  trim- 
ming and  dressing  see  Gillette's  "Earth- 
work and  Its  Cost,"  page  34. 

From  this  it  will  be  seen  that  each  man 
trimmed  and  dressed  22  sq.  yds.  per  day. 
Under  favorable  circumstances  he  would 
do  about  six  times  as  much.  Outside  of 
the  work  in  the  ditches,  only  a  small  piece 
of  the  earth  could  be  dipped  off  the  frozen 
ground  at  a  time.  In  the  ditches  picks 
could  be  used  to  advantage,  but  on  the  road 
bed  it  was  necessary  to  cut  off  the  few 
inches  of  earth  with  mattocks.  Even  then 
it  took  10  or  12  pickers  to  keep  three  or 
four  shovels  busy  loading  the  material  in- 
to carts.  The  total  cost  per  cubic  yard  of 
material  so  moved  was  $1.30.  One  man 
loosened  and  shoveled  in  a  day  about  if4 
CO.  yds. 

These  figures  show  conclusively  how  ex- 
pensive this  class  of  work  becomes  when 
the  ground  is  frozen.  The  original  cut  was 
a  shallow  one,  the  total  yardage  in  it  being 
about  3,000.  Thus  the  cost  of  trimming 
and  dressing  distributed  over  the  yardage 
of  the  cut,  tnakes  a  cost  per  cubic  yard  of 
15  cts.  It  is  needless  to  say  the  contractor 
did  no  more  of  this  work  than  he  was 
compelled  to  do. 


In  the  following  table  are  given  the 
highest  daily  records  of  steam  shovels  in 
the  Department  of  Excavation  and  Dredg- 
ing on  the  Panama  Canal  from  December 
I  to  24,  inclusive: 


i 

1 

0 

Date. 

Location. 

•3 
.H 

Kind  of  Material. 

lie 
» 

IM 
S3 
IM 
»1 
110 
109 
lb 
St 

Dec.   3 
Dec.  3 
Dec.  21 
Dec.   4 
Dec.  18 
Dec.  2 
Dec.  13 
Dec.  6 
Dec.  13 
Dec.  21 
Dec.» 

Bas  Obispo. . 
Baa  Obispo. . 

Empire 

Empire 

Culebra .... 
Culebra .... 
Pedro  Miguel 
Pedro  Miguel 

Mindi 

San  Pueblo. . 
Caimeto  Mul. 

1,900 
1,788 
2.140 
1.1«4 
2072 

i.g«o 

3.164 
1,000 
1,334 
1.4S0 
1.030 

Rock  and  Earth 

Rock  and  Earth 

Riwk  and  Enrth 

Rock  ond  Earth 

Rock  and  Earth 

Earth 

Soft  Rock 

Earth 

Rock  and  Earth 

Rock  and  Earth 

Earth 

Shovels  in  the  one-hundred  class  are 
7o-ton  shovels  with  buckets  of  a  capacity 
of  2%  cu.  yds.  Shovels  in  the  two-hun- 
dred class  are  95-ton  shovels  with  dippers 
of  a  capacity  of  5  cu.  yds.  Shovels  in  the 
fifty  class  are  45-ton  shovels  with  dipper 
capacit}-  of  iH  cu.  yds.  The  shovels  are 
under  steam  for  eight  hours  per  day. 


Method  and  Cost  of  Drilling  Test  Holes 
in  Eartii  by  Hand,  Taking  a  Core. 

In  making  test  borings  most  boring  ma- 
chines use  water  to  wash  up  the  material 
or  to  make  the  drilling  easier,  hence  these 
borings  are  called  "wash  borings."  The 
water  changes  some  earths  materially,  soft- 
ening some  and  washing  away  fine  sands. 
For  this  reason  wash  borings  are  not  al- 
ways satisfactory,  where  samples  of  the 
earth  are  desired.  A  machine  that  will  do 
this  work  without  water,  and,  at  the  same 


Machine  for  Drilling  Teat   Holes. 

time,  takes  a  core,  is  of  great  value  to 
engineers  and  contractors. 

The  accompanying  illustration  shows  a 
light,  inexpensive  and  portable  machine 
that  will  do  this  work  quite  cheaply.  Its 
operation  is  simple,  and  the  general  prin- 
ciple is  as  follows : 

The  drilling  is  done  with  one  of  several 
tools — adapted  to  the  particular  kind  of 
material  being  drilled — atftiched  to  the 
drilling  rod.  The  tool  and  rod  are  opera- 
ted inside  the  casing  by  the  men  on  the 
platform,  who  raise  and  drop  them  like  a 
"chum"  drill.  The  men  on  the  ground 
rotate  the  casing,  which  has  a  sharp  cut- 
ting shoe  on  the  lower  end.     The  casing, 


with  its  burden  of  platform  and  men,  thus 
keeps  cutting  and  sinking  into  the  ground 
several  inches  ahead  of  the  tool.  A  horse 
may  be  substituted  for  the  men  who  ro- 
tate the  casing. 

The  material  which  enters  the  casing  is 
drilled  and  forced  into  a  sand  pump  at  the 
same  time.  The  pump  is  occasionally  lifted 
out  of  the  casing,  emptied  and  the  contents 
noted.  Any  material  can  be  penetrated  un- 
til the  solid  bed  rock  is  reached.  An  ac- 
curate core  is  obtained,  and  the  exact  na- 
ture of  the  ground  drilled  is  readily  shown. 

Four-inch  pipe  is  generally  used,  with 
a  special  coupling  that  makes  a  perfectly 
flush  joint;  that  is,  all  of  the  couplings 
have  the  same  outside  diameter  as  the 
pipe,  which  makes  it  very  easy  either  to 
sink  or  remove  this  casing.  Instead  of  the 
4-in.  pipe  or  casing,  3-in.  or  even  254-in. 
casing  can  be  used  if  desired,  and  it  will 
make  more  rapid  work,  but  of  course 
would  give  a  smaller  core. 

After  the  hole  is  finished,  the  pipe  is 
easily  withdrawn  because  the  casing,  hav- 
ing been  constantly  rotated,  is  always  loose, 
both  while  sinking  and  removing.' 

In  estimating  the  cost  of  operating  this 
drill  there  is  h'ttle  else  to  be  calculated 
besides  the  labor,  as  the  repairs  constitute 
a  small  part  of  the  operating  expense.  Of 
the  laborers  employed,  one  must  be  a  fore- 
man or  driller,  another  an  ordinary  pipe- 
man,  and  the  balance  of  the  crew  common 
laborers.  When  the  casing  or  piping  with 
its  platform  is  rotated  by  a  horse,  instead 
of  the  men  on  the  ground,  it  effects  quite 
a  saving  in  the  cost  by  dispensing  with 
three  or  four  men.  If  the  ground  does 
not  contain  heavy  boulders,  and  the  holes 
are  not  over  35  or  40  ft  deep,  six  men 
will  be  sufficient,  or  three  or  four  men 
and  a  horse ;  the  cost  of  this  crew  will  gen- 
erally be  not  more  than  $15.00  per  day. 

With  the  4-in.  size  hole  50  ft  of  hole  per 
day  have  been  drilled  at  a  cost  of  30  cts. 
per  foot  Twenty-five  to  thirty  feet  of  hole 
per  day  will  be  averaged  through  hard 
cemented  gravel  containing  boulders. 

Mr.  Thos.  G.  Ryan  used  one  of  these 
drills  on  Long  Island  putting  down  a  num- 
ber of  holes  through  sand  and  gravel,  with 
occasional  strata  of  clay,  and  in  some  cases 
encountering  large  boulders.  About  40  test 
borings  were  made,  each  hole  averaging 
S9J4  ft,  the  total  Hn.  ft.  drilled  being 
2454.  The  time  consumed  in  this  work 
was  73  days,  working  9  hrs.  per  day.  The 
cost  given  below  includes  the  drilling, 
drawing  the  casing,  and  moving  and  set- 
ting up  drill,  thus  coveripg  a  number  of 
removals  over  a  considerable  period  of  time. 

The  total  cost  of  the  work  was : 

T  foreman  73  days  at  $4.00 $292.00 

I  pipeman  73  days  at  $3.00 219.00 

3  laborers  73  days  at  $1.50  each 328.50 

I  horse  73  days  at  $1.00 73.00 

Deprec,   interest   renewals  and  in- 
cidentals        81.76 

Total  cost  $994.26- 
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The  average  work  done  each  day  was 
33.6  ft.,  which  gives  a  cost  per  lin.  ft.  as 
follows : 

Foreman $0,119 

Pipeman     0.089 

Laborer    0.134 

Horse   0.030 

Deprec,  int.,  renewals  &  incidentals.  0.033 


Total 


.$0405 


•  This  is  a  very  reasonable  cost  for  this 
work,  as  a  comparison  with  both  wash  and 
diamond  drill  borings  will  readily  show. 
For  records  of  cost  of  such  borings  see 
ENGmEERiNG-CoNTRACTiNG,  Jan.  9,  1907, 
page  17;  March  13,  1907,  page  109,  and 
March  27,   1907,  page  132. 

This  boring  machine  has  had  extensive 
use  in  various  sections  of  the  country  for 
prospecting  for  minerals  as  well  as  for 
making  tests  for  foundation  work.  It  can 
also  be  used  for  making  holes  for  blasting 
in  earth  where  it  would  not  be  possible  to 
carry  a  well  drilling  machine  in  rough 
country.  When  knocked  down  all  the 
parts  can  readily  be  transported  by  men  or 
on  the  backs  of  horses,  so  that  it  can  be 
used  where  it  would  be  almost  impossible 
to  carry  a  machine  using  steam  power. 

This  machine  is  known  as  the  Empire 
Hand  Drill  and  is  manufactured  by  the 
New  York  Engineering  Company,  2  Rec- 
tor St.,  New  York.  The  company  issues 
a  catalog-  describing  this  machine,  and  also 
the  method  of  operating  it,  that  will  prove 
of  interest  to  engineers  and  contractors. 


The  following  extract  from  a  circular 
issued  by  Allis-Chalmers  Co.  to  users  of 
Gates  Breakers  is  of  inttrest  to  all  users 
of  rock  breaking  machinery:  "Good  oil 
is  a  necessity  for  the  efficient  operation  of 
all  classes  of  machinery,  but  especially  is 
this  true  when  the  service  is  as  severe  as 
that  required  by  a  rock  breaker.  This  ma- 
chine is  not  only  expected  to  operate  con- 
tinuously on  as  severe  a  duty  as  is  re- 
quired of  any  piece  of  machinery,  but  most 
frequently  receives  a  proportionately  small 
amount  of  attention  and  care.  The  neces- 
sity of  repairing  a  breaker  can,  of  course, 
not  be  entirely  eliminated,  but  the  amount 
of  repairs  required  can  be  materially  re- 
duced, and  the  efficiency  of  the  machine 
greatly  increased  by  the  use  of  the  proper 
quality  of  oil.  More  than  half  the  re- 
pairs required  for  a  breaker  are  directly 
attributable  to  the  use  of  poorly  selected 
oil.  An  oil  may  be  expensive  and  of  ex- 
cellent quality  for  some  purposes,  but  too 
light  or  too  heavy  for  use  on  a  breaker, 
which  would  cause  the  same  disastrous  re- 
sults as  if  a  very  poor  oil  were  used.  The 
fact  that  a  breaker  will  operate  for  a  day, 
a  week  or  even  months  with  a  poor  quality 
of  oil,  should  not  be  allowed  to  deceive, 
for  sooner  or  later  there  will  be  trouble, 
costing  much  more  than  had  the  operator 
procured  the  proper  quality  of  oil  at  first." 


Unclassified  and  General  Articles 


^k>te :  ThU  section  is  devoted  to  metiiods  and  cost  articles  on  constructloa 
work  not  properly  cominc  under  any  of  the  preceding  classifications. 


Suggestions  for  the  Practical  Applica- 
tion  of   Felt   and   Bitumen 
Waterproofing.* 

(i.)  No  waterproofing,  especially  for 
difficult  and  water-pressure  work,  should 
be  undertaken  when  the  temperature  is 
below  25°  F.  Fifty  per  cent  better  work 
can  be  done  when  the  weather  is  warm. 
In  cold  weather  the  felt  sheets  are  dif- 
ficult to  handle,  the  hot  bitumen-cement 
chills  and  congeals  too  quickly,  especially 
when  it  comes  in  contact  with  a  cold  wall, 
and  it  is  difficult  to  obtain  the  perfect  co- 
hesion of  the  different  felt  layers. 

(2.)  Allow  sufficient  time,  room  and 
accommodations  in  which  to  properly  ap- 
ply the  materials.  The  reverse  of  this 
rule,  however,  is  the  common  practice. 
No  other  part  of  construction  work  de- 
pends more  upon  the  perfection  of  details 
than  waterproofing.  Yet  there  is  no  part 
of  such  work  which  receives  so  little  ap- 
preciation and  consideration.  To  not  make 
every  provision  for  facilitating  waterproof- 
ing work  is  a  great  mistake.  No  matter 
how  conscientious  a  workman  may  be,  he 
cannot,  for  example,  do  good  work  on  a 
wall  from  the  outside  if  the  excavation  is 
not  wide  enough  from  the  wall  to  give 
him  room  in  which  to  work,  or  on  the 
inside  of  the  wall  if  he  has  scarcely  light 
or  arm  room,  and  is  crowded  upon  by 
workers  in  brick,  in  cement,  in  stone,  in 
steel,  etc.;  nor  on  the  roof  of  a  subway, 
under  railway  tracks,  if  there  is  not  suf- 
ficient head  and  working  room  between 
the  roof  of  the  subway  and  the  base  of 
the  tracks,  etc.  This  lack  of  consideration 
in  not  providing  time,  room  and  the  nec- 
essary facilities,  and  in  allowing  contrac- 
tors to  apply  the  materials  in  any  hap- 
hazard way,  so  long  as  the  materials  are 
applied,  is  the  real  cause  of  so  many  past 
failures.  Nothing  pays  better  than  good 
waterproofing,  and  nothing  is  more  disas- 
trous than  poor  waterproofing.  Once  wa- 
ter gets  behind  waterproofing,  no  water- 
proofing would  have  been  preferable. 

(3.)  Design  the  structure  properly  to 
receive  waterproofing.  The  design  will 
either  make  impossible  proper  waterproof- 
ing, or  will  invalidate  the  best  materials 
after  they  are  in  place.  The  line  of  wa- 
terproofing should  be  adapted  to  the  na- 
ture and  purpose  of  the  structure,  and  be 
logical  with  the  point  of  water-pressure. 

(4.)  Specify  .always  that  the  water- 
proofing shall  be  done  only  by  experienced 
and  skilled  labor.  Roofing,  for  instance,  is 
not  waterproofing. 


•Extracts  from  a  paper  read  before  the 
Boston  Society  of  Ctvll  Knglneers  by  EM- 
ward  W.  De  Knight  and  published  In  the 
"Journal  of  the  Association  of  Engineering 
Societies"  for  December,  1907. 


(S.)  Thoroughly  protect  the  water- 
proofing during  and  after  application.  The 
average  laborer  is  no  respecter  of  water- 
proofing, especially  an  elastic  waterproof- 
ing, and  will  walk  on  it,  roll  wheelbarrows 
over  it,  throw  tools,  lumber,  brick,  stones, 
cement  and  debris  thereon,  to  its  serious 
damage.  After  arches  are  waterproofed 
it  is  a  common  mistake  in  placing  the  fill 
to  not  begin  the  fill  at  the  base  of  the  arch, 
but  to  dump  it  on  the  crown.  The  fill 
thus  often  breaks  through  and  tears  or 
strips  the  waterproofing  from  the  arch 
surface.  It  is  false  economy  to  not  al- 
ways permanently  protect  waterproofing 
with  a  layer  of  brick  or  cement  mortar. 

(6.)  Inspect  waterproofing  at  all  times 
during  application.  See  that  the  materials 
as  specified  are  used,  and  also  that  they 
are  themselves  up  to  standard;  that  the 
work  is  done  carefully  and  skillfully,  par- 
ticularly in  the  out-of-the-way  small  dif- 
ficult places;  that  the  laps  are  not  made 
22  ins.  when  they  shoukl  be  24  ins.;  that 
the  hot  cementing  material  is  applied,  not 
one-fourth  or  one-half,  but  the  entire 
width  of  the  lap ;  and  that  it  is  applied  hot, 
quickly  and  thoroughly;  that  full,  clean 
and  well-protected  connections  are  provid- 
ed; that  the  waterproofing  is  well  protect- 
ed at  the  end  of  the  day's  work;  that  no 
work  is  done  except  in  the  presence,  ami 
by  the  approval  of,  the  special  inspector 
appointed  over  the  work. 

If  the  inspector  is  himself  not  thorough- 
ly skilled  in  waterproofing  he  is  of  no 
value.  He  might  be  an  expert  in  steel  or 
cement  or  caisson  work,  but  without  the 
right  experience  in,  and  the  knowledge  of, 
waterproofing,  the  waterproofing  men  un- 
der him  could  easily  deceive  him  in  im- 
portant details  of  the  very  thing  which  is 
to  make  permanently  safe  and  valuable  the 
steel  and  cement.  If  the  waterproofing 
is  very  important,  expert  direction  and 
supervision   should  be  obtained. 

(7.)  Do  not  depend  on  guarantees.  The 
speaker  has  always  contended  that  a  wa- 
terproofing guarantee  is  practically  worth- 
less. A  roofing  guarantee  is  of  value  be- 
cause the  conditions  are  entirely  differ- 
ent. In  roofing  the  cause  of  and  responsi- 
bility for  leaks  can  be  easily  settled.  Sel- 
dom, however,  is  there  any  recovery  had 
under  a  waterproofing  guarantee.  Bonding 
companies  are  averse  to  siq>porting  water- 
proofing guarantees  because  of  the  high 
risk.  It  will  be  found  on  close  analysis 
that  bonded  guarantees  do  not,  in  fact, 
guarantee.  Such,  for  example,  is  a  bond- 
ed guarantee  reading  that  the  structure 
or  surface  to  which  the  waterproofing  is 
applied  must  remain  "sound  and  stable." 

The  very  purpose  of  waterproofing  is  to 
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waterproof  the  structure  or  surface  in  the 
event  of  its  not  remaining  "sound  and 
stable."  Such  a  guarantee,  of  course, 
means  nothing,  except  that  the  bonding  or 
other  company  assumes  no  risk,  but  shifts 
it  to  the  owmer  of  the  structure,  who  him- 
self then  guarantees  that  his  structure  or 
wail  will  not  crack  or  injure  the  water- 
proofing. The  waterproofing  should  ac- 
conftnodate  itself  to  the  wall,  instead  of 
the  wall  accommodating  itself  to  the  water- 
proofing. The  best  guarantee  is  work, 
intelligently,  skillftilly  and  honestly  exe- 
cuted by  a  concern  of  reliability  and  repu- 
tation. 

\  strong  case  in  point  is  a  recent  de- 
cision on  a  waterproofing  guarantee  by 
the  United  States  Circuit  Court  of  Ap- 
peals, Third  Circuit,  144  Federal  Report, 
942.  In  a  contract  for  the  foundation  of 
a  building  the  specifications,  after  describ- 
ing the  waterproofing  materials  to  be  used, 
stated :  "The  whole  to  be  made  perfectly 
water-tight  and  guaranteed."  On  the  com- 
pletion of  the  foundation  it  leaked  and 
payment  was  withheld  from  the  contrac- 
tor. The  contractor  contended  that  he 
had  strictly  followed  the  specifications  and 
was  not  accountable  for  the  result  of  the 
plans.  The  court  upheld  the  claim  of  the 
contractor. 

(8.)  Do  not  use  a  set  or  standard  spec- 
ification. Each  design  must  suit  the  ex- 
act conditions,  and  each  specification  must 
exactly  «uit  the  design.  Using  a  set  or 
standard  specification  frequently  offsets  the 
very  purpose  desired.  It  results  in  the 
custcwnary  but  very  serious  mistake  of 
placing  the  waterproofing  details  on  the 
contractor.  A  contractor  will  apply  any- 
thing that  is  specified,  and,  as  a  rule,  is 
interested  only  in  getting  it  applied  as 
quickly  as  possible.  Speed  in  waterproof- 
■ng  is  undesirable  and  dangerous.  The 
specification  as  to  waterproofing,  particu- 
larly in  important  work,  should  be  clear 
and  to  the  point  in  every  detail.  It  should 
make  tlie  contractor  responsible  only  for 
the  proper  application  of  the  materials  un- 
der the  close  observation  and  approval  of 
the  engineer. 


The  U.   S.   Forest  Service  has  just  es- 
tablished a  laboratory  at  Washington,  D. 
C  for  investigating  the  structure  of  com- 
mercially   important    woods.      The    struc- 
ture  of    the    woods,    sections    lengthwise 
and  crosswise,  will  be  studied  so  as  to  sep- 
arate by  structure  alone  the  various  spe- 
cies of  a  genus.      Analytical  keys  to  the 
trees  of  each  group  will  be  worked  out. 
These  will  be  based  on  the  arrangement 
and  character  of  the  pores  discernible  to 
the  naked  eye,  or  by'  a  hand  lens.      The 
results   will    be    published    from    time    to 
time  with    good    illustrations   and    placed 
«  the  disposal  of  lumber  users.    After  all 
the  important    groups    of   wood,    such   as 
oaks,  pines  and  firs,  have  been  studied  and 
the  results  published   separately,  the   sev- 
tral  monographs  will  be  collected  and  pub- 
lished  in  one  volume. 


Computation  of  the  Values  of  Water 

Powers,  and  the  Damages  Caused 

by  the  Diversion  of  Water 

Used  for  Power. 

We  abstract  the  following  from  a  series 
of  papers  on  this  subject,  that  appeared  in 
No.  3,  Vol.  21,  of  the  Journal  of  the 
New  England  Water  Works  Association. 
The  first  paper  was  by  Mr.  Charles  T. 
Main.    He  says: 

The  following  definition  of  market  value 
was  given  to  the  witnesses  who  were  to 
testify  on  values  in  a  recent  important  law- 
suit: 

"  'Market  value*  means  the  fair  value  of 
the  property,  as  between  one  who  wants 
to  purchase  and  one  who  wants  to  sell  any 
article;  not  what  could  be  obtained  for  it 
under  peculiar  circumstances,  when  a 
greater  than  its  fair  price  could  be  ob- 
tained ;  not  its  speculative  value ;  not  a 
value  obtained  from  the  necessities  of  an- 
other. Nor,  on  the  other  hand,  is  it  to  be 
limited  to  that  price  which  the  property 
would  bring  when  forced  off  at  auction, 
under  the  hammer.  It  is  what  it  would 
bring  at  a  fair  public  sale,  when  one  party 
wanted   to  sell   and   the  other   to   buy." 

The  definition  of  the  damage  due  to  the 
diversion  of  water  was  stated  as,  'The  dif- 
ference in  market  value,  before  and  after 
the  diversion." 

The  value  of  an  undeveloped  water  pow- 
er depends: 

First.  Upon  its  location,  the  amount  and 
uniformity  of  flow,  head,  conditions  affect- 
ing the  cost  of  construction  and  transmis- 
sion, use  of  exhaust  steam  and  need  of 
water    for    other   purposes    than    power. 

Second.  Upon  what  the  power  is  to  be 
used  for,  whether  for  electric  lighting  and 
railway  work,  through  most  of  the  hours  in 
the  day  with  a  variable  load,  for  some  use 
requiring  a  fairly  steady  load  for  twenty- 
four  hours  a  day,  or  for  running  a  tex- 
tile mill  or  similar  plant  with  a  fairly 
steady  load  for  about  ten  hours  a  day. 

Third.  Upon  the  market  which  can  be 
served,  whether  it  is  secure  and  steady  or 
must  be  built  up  and  is  somewhat  unreli- 
able. 

The  value  of  a  privilege  should  be  de- 
termined by  comparison  with  the  cost  of 
producing  power  in  such  quantities  and 
with  such  regularity  as  is  required  for  the 
particular  purpose  for  which  it  is  to  be 
used  in  a  fairly  economical  manner  at 
any  place  or  places  equally  convenient  for 
the  transaction  of  the  business  under  con- 
sideration. Sometimes  the  location  is 
fixed,  but  oftentimes  there  can  be  a  choice 
of  locations. 

In  estimating  the  value  of  an  undevel- 
oped privilege,  the  steps  followed  are  as 
follows : 

(1)  Determine  the  flow,  including  the 
effect  of  storage  and  pondage. 

(2)  Determine  the  net  head. 

(3)  Determine  the  horse-power  which 
can  be  economically  developed  and  used 
each  month  in  an  average  year. 


(4)  Determine  the  minimum  flow  and 
power,  and  from  this  the  size  of  the  sup- 
plementary steam  plant  required  if  the 
power  is  to  be  developed  above  the  "mini- 
mum flow. 

(5)  Determine  the  shortage  of  water 
power  during  such  months  as  there  is  a 
deficiency. 

(6)  Estimate  the  probable  cost  of  de- 
velopment of  the  water  power. 

(7)  Estimate  the  probable  cost  of  the 
supplementary  plant,  using  steam,  gas,  oil, 
or  anything  which  is  best  for  the  location 
under  consideration. 

(8)  Estimate  the  yearly  cost  of  running 
the  water  power  and  supplementary  plants, 
including  the  fixed  charges  on  both,  to 
produce  a  combined  power  suitable  for 
the  purpose  for  which  the  power  is  to  be 
used. 

(9)  Estimate  the  cost  of  a  steam  or 
other  kind  of  plant,  necessary  to  produce 
the  power  required. 

(10)  Estimate  the  yearly  cost  of  run- 
ning this  plant,  including  fixed  charges,  to 
produce  the  power  required. 

(11)  Subtract  the  cost  of  producing  the 
power  by  water  power  and  the  supplemen- 
tary plant  from  the  cost  of  producing  it 
by  steam  power,  or  some  other  method, 
alone.  The  difference,  if  positive,  gives  the 
apparent  yearly  saving  by  the  use  of  water 
power.  The  apparent  saving  should  be 
modified  if  necessary  for  location  or  any 
other  thing  affecting  the  value. 

(12)  Capitalize  this  difference  at  a  rate 
which  seems  proper,  and  the  result  is  the 
value  of  the  privilege. 

METHOD    OF   DETERMINING    DAMAGES. 

The  damage  has  been  defined  as  the  dif- 
ference in  value  of  the  entire  property  be- 
fore and  after  diversion. 

The  writer  has  generally  used  the  fol- 
lowing method  of  determining  the  damage 
to  an  established  property,  due  to  the  di- 
version of  some  of  the  water. 

(i)  Determine  the  flow,  including  the  ef- 
fect of  storage  and  pondage,  before  and 
after  the  diversion. 

(2)  Determine  the  net  head. 

(3)  Determine  the  horse-power  which 
can  be  economically  developed  and  used  be- 
fore and  after  diversion. 

(4)  The  difference  between  the  power 
used  before  and  after  diversion  is  the 
power  diverted  which  causes  damage. 

(5)  Estimate  the  additional  yearly  cost 
of  running  caused  by  the  taking  away  of 
this  power,  of  coal,  attendance,  and  sup- 
plies. 

(6)  If  any  permanent  power  has  been 
taken,  that  is,  power  which  can  be  relied 
upon  in  the  lowest  flow  of  the  stream, 
estimate  the  cost  of  a  steam  plant  or  por- 
tion of  plant  necessary  to  make  good  the 
amount  taken  in  the  dry  month. 

(7)  Estimate  the  fixed  charges  on  this 
cost  of  additional  supplementary  plant. 

(8)  Add  the  extra  cost  of  running  and 
additional  fixed  charges  and  the  sum  rep- 
resents the  extra  yearly  expense. 
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(9)  This  extra  expense  capitalized  at  a 
prcq>er  rate  represents  the  damage. 

Too  much  stress  cannot  be  placed  upon 
the  importance  of  determining  the  flow  of 
the  stream  under  consideration.  If  care- 
ful gagings  have  been  made  extending  over 
considerable  time  they  are  the  most  reli- 
able information  which  can  be  had.  If  no 
gagings  have  been  made,  an  examination 
of  the  watershed  should  be  made  to  ascer- 
tain its  character,  all  existing  rainfall  rec- 
ords in  the  vicinity  should  be  collected,  and 
an  estimate  made  of  the  run-off.  Assist- 
ance may  be  had  by  comparison  of  similar 
rivers,  the  run-off  of  which  is  known. 

The  amount  of  data  on  the  flow  of 
streams  which  is  available  is  increasing  each 
year,  as  careful  records  are  being  kept 
on  many  rivers  by  persons  or  corporations 
who  are  interested  in  these  matters,  and 
by  the  United  States  Geological  Survey. 

Mr.  Clemens  Herschel,  in  his  paper  wrote 
of  the  legal  aspect  of  the  subject,  as  well 
as  the  engineering.  We  abstract  the  fol- 
lowing : 

A  full  discussion  of  this  subject  neces- 
sarily treats  of  legal  matters  about  as  much 
as  it  does  of  hydraulic  or  other  engineering. 
It  must,  indeed,  be  founded  on  a  consid- 
eration of  the  fundamental  rule  of  law, 
frequently  quoted,  that  the  measure  of  dam- 
age done  a  piece  of  real  estate  by  the 
diversion  from  it  of  a  certain  quantity  of 
water  hitherto  flowing  through  it  is  the 
difference  between  two  market  values  of 
that  piece  of  real  estate,  the  one  estimated 
or  judged  as  of  date  before  the  taking  of 
the  water  right;  the  other  appraised  as  of 
date  after  that  taking. 

Two  sums  of  money  are  to  be  attained 
or  determined  in  the  minds  of  the  masters 
or  other  tribunal  charged  with  the  duty  of 
awarding  the  damage  done  or  suffered  in 
such  cases,  and  their  difference  is  the  sum 
of  money  to  be  awarded  to  the  claimant 
Nothing  simpler,  one  is  tempted  to  say  at 
the  beginning  of  such  hearings;  only  a 
simple  sum  in  subtraction  to  be  performed. 
And  yet  no  class  of  cases '  h^  probably 
given  rise  to  greater  wrangling  or  presented 
at  times  a  more  lamentable  spectacle  of 
the  incompetency  of  a  man  to  undertake 
the  perfect  administration  of  that  one  of 
the  highest  of  divine  attributes — the  admin- 
istration of  justice. 

Our  comments  may  follow  the  order  of 
words  as  above  written  in  stating  the  rule 
of  law  to  be  followed,  and  we  thus  come 
upon  the  words  "real  estate." 

(i)  These  cases  deal  with  damage  to  a 
piece  of  real  estate.  They  do  not  ordinar- 
ily deal,  certainly  not  as  far  as  the  en- 
gineering expert  is  concerned,  with  dam- 
age done  to  the  business  carried  on  upon 
this  real  estate,  nor  with  that  done  any  par- 
ticular individual.  It  is  the  real  estate 
that  is  damaged,  and  it  is  this  injury  which 
is  to  be  measured  by  a  difference  in  its 
market  values  at  two  different  dates. 

(2)  Diversion  of  Water.  It  may  be 
hardly  necessary  to  state  that,  inasmuch 
as  all  flowing  water,  as  a  rule,  is  held  ap- 


purtenant to  real  estate,  when  some  or  all 
of  this  flowing  water  is  prevented  from 
reaching  such  real  estate,  an  act  of  what  is 
called  diversion  has  taken  place,  and  this 
causes  the  damage  in  such  cases  complained 
of. 

(3)  Market  Value.  A  sum  of  money 
that  can  only  be  arrived  at  by  the  opinion 
of  a  properly  constituted  tribunal  from  evi- 
dence put  before  it,  or  generally  by  a  con- 
sensus of  opinion  of  men  having  knowl- 
edge of  market  values,  that  is,  of  the  values 
of  such  property  as  it  is  bought  and  sold 
in  a  market  that  is  neither  stimulated  nor 
constrained ;  that  is,  in  a  natural,  open  mar- 
ket, as  between  a  party  ready  to  sell  and 
another  willing  to  buy. 

At  first  it  might  seem  to  an  engineer 
as  though  the  simplest  way  to  compensate 
for  the  diversion  of  water  from  a  piece 
of  real  estate  would  be  by  turning  an  equal 
quantity  of  water  into  the  stream  from 
some  new  source  of  supply,  such  as  a  stor- 
age reservoir  to  be  constructed  for  that 
express  purpose,  and  which  would  supply, 
when  needed,  water  which  had  been  stored 
out  of  freshet  river  flow;  which  not  only 
was  needed,  but  might  even  be  detrimental 
to  others,  the  claimant  included,  if  not  thus 
withdrawn  and  stored  in  times  of  high 
water.  Especially  does  it  seem  strange  to 
an  American  engineer  that  this  method  of 
paying  for  water  diverted  by  the  gift  to 
the  parties  injured  of  a  compensating  res- 
ervoir, as  it  is  called,  is  not  followed  in 
the  United  States,  when  he  knows  that  for 
a  hundred  years  or  more  this  has  been  and 
yet  is  the  accepted  method  in  Great  Britain. 

Then,  ag^in,  the  state  cannot  authorize 
any  one  to  "take  property  without  just 
compensation";  and  it  is  a  settled  principle 
of  law  in  this  country  that  a  "just  compen- 
sation" must  consist  of  money  paid  over, 
and  cannot  consist  of  anything  else.  Every 
person  has,  moreover,  the  right  of  an  ap- 
peal to  a  jury  of  his  peers  and  countrymen 
at  some  stage  of  the  proceedings,  to  say 
what  amount  would  be  a  just  compensa- 
tion, and  cannot  be  deprived  of  this,  his 
right  of  appeal.  So  that  though  such  com- 
pensating reservoirs  have  repeatedly  been 
proposed,  and  in  one  instance — some  sixty 
years  ago,  at  the  time  of  the  construction 
of  the  first  (the  Cochituate)  water  works 
to  supply  Boston — were  actually  built,  they 
could  not  be  used  to  pay  damages  by  sub- 
stituting water  delivered  for  water  diverted. 

It  has  been  suggested  that  a  city,  by 
obligating  itself  to  maintain  and  operate 
certain  compensation  reservoirs,  could  show 
that  it  had  not  diminished  certain  water 
rights,  hence  that  no  damage  had  been 
done,  and  there  would  be  no  damages  to 
pay.  But  a  jury  would  have  to  decree  to 
that  effect;  a  riparian  owner  has  the  right 
to  have  the  water  flow  through  his  estate 
"without  alteration,"  whether  he  were  in- 
jured or  not,  and  even  were  he  benefited 
for  the  time  being.  In  the  United  States 
he  must  pay  damages  in  money  if  he  wants 
them,  and  he  generally  does. 

We   have    seen    that    a   substitution    of 


water  for  water  diverted  is  unlawful  and 
impossible  in  payment  of  damages    in  the 
cases   we  are  considering.        Equally  so 
should  be,  but  with  uninformed  tribunals 
is  not  always,  the  substitution  of  steam  or 
other  caloric  or    transmitted    power    for 
water  power   diverted.    Such   substitutioD 
offends   against    the   rule   of   law   quoted, 
which  is  based  wholly  on  market   values, 
and  justly   so,  as  will  plentifully   appear. 
Suppose,  for  example,  that  the  water  power 
taken  were  situated  within  the  site  of  a 
storage  reservoir,  to  be  buried  eventually 
under  50  feet  or  more  of  water.    If  now 
a  computation   were  made  for  that   case 
of  any  form  of  substitution  of  steam  power, 
the  whole  of  the  water  power  being  taken, 
it  would  result  in  a  computed  award  mad< 
by  the  engineering  expert  that  would  have 
no  proper  relation  to  and  might  be  twenty 
or  thirty  fold  the  market  value  of  the  real 
estate   taken,    either   before    or   after   the 
diversion  of  the  water  under  consideration. 
That  is  to  say,  it  would  have  no  application 
whatever,  to  the  case  in  hand;  it  would  be 
wholly  irrelevant  and  out  of  place  for  the 
expert  to  give  it,   and   g^ing  further,  be 
should  know  or  be  taught  that  such  testi- 
mony is  not  aiding  the  court  in  its  work. 
And  if  such  testimony  is  wholly  wrong  or 
mistaken  in  one  such  case,  because  it  does 
not  instruct  as  to  market  values,  the  like 
testimony  in  other  cases,  if  of  no  instruc- 
tion in  market  values,  is  equally  improper 
and  may  be  grossly  misleading. 

Strictly  speaking,  all  such  cases  require 
two  distinct  sets  of  experts,  the  one  to 
measure  the  damage  done  in  horse  power 
diverted  and  similar  damage  done;  the 
other,  consisting  of  assessors,  real  estate 
agents,  parties  who  have  bought  and  sold 
mill  property  in  the  vicinage,  etc.,  to  ap- 
praise the  value  of  the  property  before  the 
diversion,  and  to  appraise  what  that  prop- 
erty was  worth  in  the  market  since  the  acts 
complained  of  had  taken  place;  which  lat- 
ter appraisal  they  may  properly  base  on 
the  results  of  the  computations  made  by  the 
first-named  set  of  engineering  experts. 

In  a  paper  by  Mr.  Richard  A.  Hale,  he 
speaks  of  water  rights  when  they  are 
owned  or  controlled  by  several  parties,  and 
cites  a  number  of  such  cases  that  are,  or 
have  been  in  dispute  in  New  England. 
These  water  rights  involved  the  amount  of 
water  obtained  from  the  rivers  at  differ- 
ent seasons  of  the  year,  which  naturally 
varied,  and  showed  the  importance  of 
knowing  the  actual  flow  of  the  stream.  Mr. 
Hale  states  that  records  should  be  kept  to 
show  the  amount  of  water  wasted,  amount 
used  for  power,  and  the  amount  used  for 
other  purposes,  as  for  boilers  and  for 
manufacturing. 

This  means  the  careful  gaging  of  the 
water  at  various  points  and  with  such  data 
collected  the  engineer  is  able  to  treat  the 
subject  more    intelligently. 
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Methods    and   Costs*  Some   Old'  Some  *"*'"   ^°^   ^^^   dredging  work.        These  WhiflBetrees  were  fastened  to  the  axle 

jT-_  sub-stations   will    contain,  the    stepdown  and  a  team  of  horses  used.     When  the 

Breakine    Uo    Pavement   Surface— In  t''»n*^0'''"""s    »«<>    necessary     switching  horses  moved  toward  the  edge  of  the 

one   of   our   eastern   cities   a   pile   driver  aPP^ratus   connection  being  made  to  the  dump    they   pushed    the    plank   and    its 

was   used    to    break   up   an    old   asphalt  f '=''«"  ^^  ""'*'•'  """  supported  on  scraper   end   before   them,   thus   forcmg 

pavement  in  order  that  the  street  .night  ^°'''-  '"*    '^'^Vf   *\*   P""^^^"'-     ^he   plank 

be  repaved.     The  original  pavement  was  ^aU  on  Street  Cleaning  at  Minneap-  was  so  balanced  that  a  man  sittmg  on 

cobblestone,     and     on     this     had     been  oU*--^The  asphalt  pavement  of  the  city  the  end  extendmg  behmd  the  axle  could 

placed  many  washes  of  coal  tar  and  as-  "^  Minneapolis.  Minn.,  is  swept  by  hand,  by  his   weight   lift   the   front   end  from 

phalt.     The  contractor,  at  first,  tried  to  """K  the  Ross  scraper  according  to  the  the  ground  for  another  push  when  the 

remove  the  old  pavement  with  a  strong  block  system.     Each  man  has  from  two  team  was  backing, 

plow,  drawn  by  a  heavy  road  roller,  but  to  five  blocks  to  keep  clean.  The  sweep-  Contract  Labor  Costs  at  Providence. 

failed.     He   theit  mounted   a  pile  driver  '"Ks    are    deposited    in    galvanized    iron  R.  I.— During  1906  2.263  miles  of  regu- 

frame  about  15  ft.  high  on  a  heavy  cart.  <=ans     placed    at     street     corners,     from  lar    sewers   were    built    at    Providence, 

which  also  carried  a  small  hoisting  en-  which  they  are  removed  by  teams.     The  R  I.,  of  which  1.751  miles    were    of  pipe 

gine  used  to  raise  the  hammer.    The  lat-  asphalt    pavement    is    also     swept     by  and  .512  miles  were  of  brick.     The  aver- 

ter  weighed  about  1,700  lbs.,  and  had  a  machine  at  night,  and  flushed  whenever  age   depth   of  cut.  nature  of  excavation 

chisel  edge  at  the  bottom  about   14  ins  necessary.        The    wages    paid   per   day  and  contract  cost  of  labor  per  foot  on 

long.     After    the   hammer   had   fallen   a  *"■*  **  follows:     Teams,  $4;  men.  $1.50  the   different  sizes  of   sewers  built  dur- 

few  times  on  the  pavement  the  cart  was  to  $2.     According  to  the  annual  report  ing  1906  are  given  in  the  annual  report 

moved  forward  a  foot  or     so.  and   the  °^  the  city   engineer,   the  cost   of  hand  of  the  city  engineer  as  being  as  follows: 

operation    repeated.      After    a    sufficient  sweeping   for    1906,   31    men    being    em-  Aver- 

length    of    pavement    had    been    broken  Ploy«<J.   was   $16,049,  or   8.69   cents   per  Depth    age" 

gets  too  hot,  or  loses  by  evaporation.  square     yard     per     year.         The     cost  ^of^     Cost 

^  u  u     i.-_-i  of      cleaning,      machine     sweeping    and  Nature  of  E.xcavation.     Feet.  Foot, 

work   by    hand.  °           tooyA       „-      crv>      ,.f.          *-'"•  pipe'— Fine  sand,   dry 10.60    10.46 

a™,™*,,-      »„,      Tr,»,.,.»!„«      A-„h-lt.  washing        was       $9,276.       or       5.02       CtS.         J-tn.  plpe'-Flne  sand,    wet 10.60          4» 

Apparatus     for     ExtracUng    Asphalts  sauare       vard      t)er      vear       A  S"'"-  Pipe'— Sand  and  gravel.  dry.io.60       .41 

With     Solvents.— The      following      appa-  f "  ,        ?    ,,,r^',            f     o,     t?           a  J""-  PJPeJ-gard   panf  wet.'...'.  10.60        .60 

^,...    *«,    .w,.,,.»:„<T   ,c,^l,,Uc    Zith    Jr^^  total     of     11.65    miles     of    27     ft.    road-  «-in.  pipe'— Hard  pan  and  rook.. lO.BO        .86 

ratus   for    extracting  asphalts   with   sol-  .  g-in.  pipe= — Fine  sand    drv            8  oo        4* 

vents  was  designed  by  Mr.  Adam  Wirth,  way.  cost  per  mile  per  year  for  clean-  g  ,„.  pipe»_Fine  sand,'  wet::"::  8:oo       :46 

chemist  of  the  Municipal  Asphalt  Plant  ing.  $79625;  for  sweeping.  $1,377.57.  or  |:}n.  PiJJf.Z-^.'l.^a -^^.^-^.v^h  .'^'v  |;»«       J* 

of  New  Orleans,  La.,  and  was  built  by  a  total  of  $2,173.83.     The  cost  of  clean-       8-in.  sewer— Fine  .sand,  dry 11.67       .90 

him  with  the  assistance  of  a  local  elec-  ing    and     sweeping     the    other     paved  |:}S:  lewlr=Fniing*''dr?'^'?.'::::ii:67       :« 

trician.      It    is    described   as   follows   in  streets    was    $43,014,     or     3.33  -cts.    per  12-In.  sewer— Fine  sand,  dry'.'.'.'.::  12:00       :60 

the  report   of  the  city  engineer  regard-  square  yard.    This  cost  is  for  a  yardage  12I1S:  llw"=slnd  '\"n^d  "^ikVei:"'""        " 

ing    the    first    year's    operation    of    the  _r   iTQOQV)  <in    vHo     and   does  not   in-      ,«  .'''^    ,v ^^-OO       •«* 

»!,-..         "Ti,-    ,»„,„♦«.    »K„:o«..    ft,.  i,^w,you   sq.   yas.,   ana   aoes  noi   m        i2.jn.  sewer- Hard  pan,  wet 12.00       .60 

plant            The    apparatus    obviates    the  ^j^^^^    macadam   and    asphalt   pavement.  }2-{n  sewer-Hard  pan  and  rock..  12.00       ;86 

use  of  name  or  gas  through  the  use  of      _,            ^     ,     ,                       \  ai  ....    16-In.  sewer— Sand     and     gravel, 

electric    light    bulbs.     It   fonsists   of   a  ^he  cost  of  cleaning  was  1.47  cts.  per      ^.^^^--^^-^-^^ i|.|5       .76 

steel  box  19  in.  by  12  in.  by  10  in.,  with  «<!"»"  ya^d.  ''"^   the  cost  of  sweeping  J^IS  Mck'sewe^fi^a^d  ISfnand""     '*" 

movable  top,   in   which    are    six    round  was   1^  cts.  per  square  yard.       In  al  22.,„"f^<S«te --jj-^ -•;•-•  i""     2.00 

holes    large    enough     to     admit     Wiley  184,528   sq.    yds.    of    asphalt   pavement            and  rock,  dry  12.88       .66 

tubes.     In    the    interior    is    a    frame    in  was  cleaned  and  swept.                     .  *^v1,r  weT*fT7f^" .*!... *.?.Voo     3.0O 

which  there  are  similar  holes  to  steady.  Scraper  Work. — In    placing    the    back  30-tn.  brick  sewer^S  and '"and 

or  support  the  tubes.     This  tray  has  a  fining  for  a  dam,  decked  flat  boats  4  ft.      86-l^ron  ^pl^jiidwet 1400     6W 

false  bottom   under   which   the   electric  ^y  20  ft.  by  100  ft.  were  employed,  the  ^''■'"- 5'l£i„?r^„^°"<='"«>t«-S»'>^,„„       '^ 

wire    connections    are    made    to    these  ^^^,^  ^^    ^^^^    ^^^        unloaded    with  70-ln.°brSk  I'^d"  concrete -sknd****"     '"* 

sockets     for     the      connection     of      16  ,        ,            .                          _                    ^     ,             and  gravel,  wet «    so.OO 

CP      incandescent     globes      Six     sam-  shovels    and    scrapers.     Common    steel  84-ln.  brfck  and   concrete  —  Mud, 

pies    can     be     simultaneously    extracted  drag  scrapers   were    used    at    first,    but  84-irbrickand"iincrete-si,nd"""     *** 

in  two   hours'   time   by   heat  from  two  were  discarded  for  flat  wooden  scrapers,      and  gravel,  wet  20.00    20.00 

globes;   the    menstmm   never   ignites   or  consisting  of   a  piece   of  3xl2-in.   plank  ijn  drains  to  curb  line.      «In    basin    con- 

in«.h^,.-ii»  n„«-,».,i  rtr,.^<^«<r  m,,„*  4  ft.  long,  beveled  at  the  lower  edge  and  "ections.    »in  tunnel. 

Klectncally  Operated  Dredgmg  Plant  -,*',,           .      ,,              ,       f.  The  average  cost  of  building  each  man- 

-A  dredging  plant    is    now    being  in-  fitted  with  two  wheelbarrow  handles  as  ^^,^  ^^^  ^j          ^^^^  ^^^^^  «^^.^ 

stalled   to    deepen    the    channel    of    the  K^'f",  and  as  drag  scraper  bail  for  the  ^^^   ^^^^  ^^^^^   .^j^^ 

Jhelum   river,   in   India,   and   in   the  con-  P«"'n8  ^^^V^.     One  barge  of  40  cu.  yds.                         

stniction    of   a   large   spillway   to   carry  capacity  was  unloaded  in  one  hour  with  deWat«    frnn,    v»r!n„. 

off  flood  waters      Owing  to  the     scanty  '^o  of    these    wooden    scrapers,     using  ^   T      "l^,  k     ''t^'""    ^^T  J    ?." 

on  nooa  waters,     uwing  to  tne     scanty  branches  of  labor  throughout  the  Republic 

fnel    supply      n     the    vicinity     of     the  «'8f"t  ■"«"  °"  the  Darge  and  tour  men  on  «._;.„  ;,  .„  t,.  i,-ij*,,,„  .lj.  „.„     t» 

work  the  dredi^ino-  olant  is  to  be  ooer-  the  derrick  boat  below  the  dam.  The  der-  ?^  **"'*'°  '*  ^°°^  ''«'<'  «a^'y  this  year.    It 

.  ?K      .     f  •  l  *^  ?l                 K  •         I  rick  engine  had  two  winch  heads  both  of  ''  P'^""«<*  ""^  ^^'^  convention  by  certain  of 

»ted  by  electricity,  the  power  being  ob-  "^^  '"f  "*  ,,„H     Ii^Xr  "hm^.  ^.H^"  *•>«  "«^*ly  "eated  labor  leaders  to  organize 

.  tained   from    a    station    which    is    being  which  were  used.    Another    home-made  '                                          .1,  *p«i 

erected  to  supply  the  surrounding  terri-  scraper  was  used  in  an  interesting  man-  ^./J'n  ^f TaU    ^  \he  U^ted  Stls  ^^^ 

.ory.    The  dredging  plant  will  comprise  ner  m  making  a  fill  near  Tacoma,  Wash.  ;f-  °/^,^^^  vo  k  rs   and    coSon    nJl 

a  large  dipper    dredge    whh  4    cu.-yd.  ?"  '''^  ""  °r''"«     .«  'n^  Te!' to    1'  "P"''^-"  -*""=  ""'^  "ranches  of  labo 

backet,    two    suction     dredges     capable  hill,    the    teams    could    not    get    to    the  organized  in  the  republic 

of  raising  and   transmitting  about  4,000  dumP.    and    accordingly     the    dirt   was 

cu-yds.   of   sand   and    clay    per  24-hour  dumped  on  a  platform  at  the  top  of  the  ~~~ 

day,  and    two    clam    shell    derricks    for.  slope  and  pushed  over  by  an  ingenious  Iron   and    steel    manufactures     exported 

unloading    the    spoil    from     the     scows  arrangement.  This  consisted  of  the  front  from  the  United  States  made  their  highest 

which  attend   the    dipper   dredge.      The  wheels  of  a  wagon,  a  long  plank  taking  record  in  the  calendar  year  1907,  the  total 

whole    outfit    will    be   operated    by    3-  the  place  of  the  pole.  To  the  front  end  of  being   approximately   aoo   million    dollars, 

phase  induction  motors.       Two  floating  this  plank  was  fixed  another  plank,  the  against  63  millions  in  1897,  and  16%  mil- 

fiO.OOO    volt     sub-stations,     are      being  latter    being    shod    with    an    iron    plate.  lions  in  1887. 
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Catalogs  Worth  Havlxig. 
Engineers  and  contractors  should  have 
on  file  the  latest  catalogs  of  machines,  tools 
and  supplies  that  thejr  use.  In  sending  for 
catalogs  reviewed  or  advertised  in  this  pa- 
per, you  will  confer  a  favor  on  us  if  you 
will  write  direct  to  the  advertisers  and 
state  that  you  saw  the  catalog  mentioned 
in  EngitueriHg-ContracHng.  If  you  are  in 
the  market  for  tools,  machinery  or  supplies 
tell  us  and  we  will  notify  promptly  the 
leading  manufacturers. 

No.  0559.  Cr«ne«. — Pawling  &  Harnlsch- 
feger,  Milwaukee,   Wis. 

This  company  manufactures  cranes  of  all 
types  and  devotes  particular  attention  to 
the  manufacture  of  cranes  for  heavy  work. 
This  pamphlet  of  139  pages  describes  briefly 
the  construction  of  these  cranes,  gives  lists 
of  standard  sizes  and  hoisting  and  travel- 
ing speeds  for  various  sieea.  The  descrip- 
tive matter  is  unusually  good  and  the  illus- 
trations of  actual  plants  in  operation  are  ex- 
cellent. The  pamphlet  is  well  worth  adding 
to   the  engineers'   catalog  library. 

No.  0560.  Scries  Luminous  Arc  Rectifier 
System. — General  Electric  Co.,   Schenectady, 

N.  y. 

The  Series  Luminous  Arc  Rectifier  System 
developed    by    the    above    named    company, 

fiermits  the  operation  of  direct-current  lum- 
noU8  arc  lamps  from  alternating  current 
central  stations  at  high  economy  and  with 
extreme  simplicity.  U  Is  described  In  this 
bulletin.  The  luminous  arc  lamp  and  the 
auxiliary  apparatus  consisting  of  oil  cooled 
rectifier  tube,  constant  current  transform- 
ers and  switchboard  panels  with  the  neces- 
sary control  apparatus,  reactance  colls,  etc.. 
are  described  and  their  operation  explained. 
In  this  lamp  the  upper  electrode  is  a  bar 
of  hard  drawn  copper,  and  the  lower  elec- 
trode is  made  of  specially  prepared  compo- 
sition contained  in  an  iron  tube  %-in.  in 
diameter  by  8  ins.  long.  This  lamp  is  claimed 
to  be  superior  to  other  commercial  lamps. 
In  efficiency,  distribution  of  light,  color  of 
light  and  low  maintenance  cost,  and  Is  par- 
ticularly well  suited  to  street  lighting. 

No.  0561.  Electric  Drive  In  Cement  Plant*. 
— General  Electric  Co.,  Schenectady,  N.  T. 

This  bulletin  describes  the  application  of 
electricity  to  cement  plants,  and  gives  a 
large  amount  of  information  regarding  the 
different  processes  and  the  apparatus  used. 
A  cement  plant  is  kept  in  practically  con- 
tinuous production  and  the  shutting  down 
of  any  one  machine  must  not  affect  the 
operation  of  the  others.  The  direction  and 
distance  of  the  power  transmission  should 
not  Interfere  with  the  most  efficient  layout 
which  should  be  determined  solely  by  the 
relative  location  of  the  quarries,  the  stor- 
age bins,  the  best  available  place  for  the 
machinery,  and  the  space  available  for  fu- 
ture growth.  The  raw  material  being  a  very 
small  part  of  the  production  cost,  a  con- 
tinuous and  accurate  record  should  be  kept 
showing  the  amount  of  power  used  In  each 
of  the  departments  in  order  that  the  man- 
ufacturing cost  may  be  maintained  at  a 
minimum.  It  is  necessary  to  start  the  ma- 
chines under  overload  and  provide  for  short 
overloads  during  operation  so  that  the  driv- 
ing power  must  give  the  best  efficiency  at 
normal  loads  with  a  large  margin  of  over- 
load capacity.  To  the  al)ove  Is  added  the 
most  severe  service  conditions  on  account 
of  the  underskllied  labor  employed  and  the 
character  of  the  material  manufactured.  The 
bulletin  points  out  the  reasons  why  the 
General  Electric  equipment  will  successfully 
meet  the  requirements.  A  list  of  cement 
plants  using  General  Electric  apparatus 
gives  a  number  of  the  equipments  already 
installed. 

No.  0562.  General  Electric  Railway  Con- 
trollers.— General  EHectrlc  Co.,  Schenectady, 
N.    T. 

The  above  named  company  has  designed 
a  new  line  of  cylinder  controllers  with  im- 
proved magnetic  blowouts  which  can  be  used 
on  systems  on  which  the  voltage  peaks  reach 
750  volts.  At  present  three  controllers 
known  as  the  K-34.  K-35  and  K-36  are  be- 
ing built  and  are  descilbed  In  this  bulletin. 
The  K-34  controller  is  suitable  for  use  with 
either  two  150  H.-P.  or  four  75  H.-H.  mo- 
tors, the  K-35  with  either  two  100  H.-P. 
or  four  50  H.-P.  and  the  K-36  with  two 
motors  only,  each  of  60  H.-P.  or  less  Tl-e 
K-34  and  K-35  controllers  aie  prox  iilcd  with 
bridge  connections  and  maintain  full  current 
through  all  motors  during  the  transition 
period  from  seriea  to  parallel,  giving  a 
smooth  acceleration  and  reducing  the  strain 
on   motors  and  gearing.     A   powerful  mag- 


netic field  is  produced  by  means  of  individual 
blowout  colls  and  arc  chutes  which  insures 
tl)e  extinction  of  the  arc  under  all  operat- 
ing conditions  and  reduces  the  burning  and 
repairs  to  a  minimum.  The  bulletin  gives 
the  details  of  construction  and  dimensions 
of  the  dilTerent  controllers. 

No.  0563.  Enginesrlng  Instruments. — 
Bausch-Lomb-Sagemuller  Co.,  Rochester, 
N.    T. 

This  company  manufactures  a  full  line  of 
engineering  and  astronomical  Instruments. 
These  various  Instruments  are  described  In 
this  100-page  pamphlet.  The  larger  part  of 
the  space  Is  devoted  to  transits,  levels  and 
telescopes.  Introducing  the  catalog  matter 
there  Is  an  excellent  essay  on  the  construc- 
tion of  Instruments.  The  pamphlet  is  well 
worth  securing  by  engineers  for  the  sake 
of  having  and  reading  this   Introduction. 

No.  0564.  Flexible  Roller  Bearings.— Hyatt 
Roller  Bearing  Co.,  Newark.  N.  J. 

This  bulletin  showing  the  saving  of  power 
effected  by  substituting  30  Hyatt  Flexible 
Roller  Bearings  on  line  shaft  in  press  room 
of  American  Can  Co.,  at  Boston.  Cuts 
showing  roller  bearings  are  given  In  bul- 
letin. 

No.  0665.  Qasollne  and  Kerosene  Engines, 
Traction,  Portable.  Stationary.— Hart-Parr 
Co.,  Charles  City,  Iowa. 

This  Is  a  40-page  catalog  describing  and 
illustrating  a  traction  engine  that  uses 
gasoline  or  kerosene  as  fuel.  An  oil  cooler 
is  used  on  the  engine,  hence  no  water  Is 
needed.  This  means  a  large  saving,  and 
allows  of  the  operation  in  arid  countries. 
In  cold  countries  the  absence  of  water  is 
also  an  advantage,  as  the  frost  cannot  ef- 
fect the  cooling  jacket,  when  the  machine  Is 
not  In  use.  The  various  uses  to  which  this 
engine  is  adapted  are  shown. 

No.  0566.  Hoisting  Engines. — J.  S.  Mundy, 
Newark.    N.   J. 

This  Is  an  86-page  catalog  illustrating 
and  describing  various  sizes  and  styles  of 
hoisting  engines  for  various  purposes. 
Dredging  machines  and  grab  buckets  are 
among  the  products  of  this  company,  also 
engines  for  derricks  and  cablewnys,  and 
bcniers   for  construction  work. 


Personals. 

Mr.  R.  J.  Edgerly  has  been  appointed  City 
Engineer  of   Albany,    Ga. 

Mr.  Philip  Prioleau  has  been  re-elected 
City  Engineer  of  Jacksonville,  Fla. 

Mr.  James  L,.  Ttghe  has  been  reappointed 
City   EInglneer    of   Holyoke,    Mass. 

Mr.  David  A.  HartweU  has  been  re-elected 
City  Engineer  of  FItchburg,  Mass. 

Mr.  Andrew  Kelley  has  been  reappointed 
Superintendent  of  the  Sewer  Department  of 
Logansport,    Ind. 

Mr.  T.  P.  Woodward  has  resigned  as  City 
E>nglneer  of  San  Francisco,  Cal.,  and  is 
succeeded  by  Mr.  Marsden  Manson. 

Mr.  George  W.  Payne  has  been  appointed 
Chief  Engineer  of  the  Missouri  Southern 
R.  R.,  with  headquarters  at  I<eeper.  Mo. 

Mr.  E.  S.  Van  Housen  has  been  appointed 
Chief  Engineer  of  the  Tonopah  &  Goidfield 
R.  R.,  and  of  the  BuUfrog-Goldfield  R.  R. 

Julian  E.  Smith,  Chief  Mechanical  and 
Consulting  EInglneer  of  Armour  &  Co.,  Chi- 
cago, 111.,  died'  recently  at  Magnolia  Springs, 
Ala. 

Patrick  Coleman,  of  Coleman  &  Flozler. 
tmllding  contractors.  Albany,  N.  T.,  died 
Jan.  12,  at  his  home  in  that  city,  aged 
73    years. 

Atlantic  Bitullthic  Co..  George  E.  Tenney. 
President,  has  moved  Its  offices  from  Spar- 
tansburg.  S.  C,  to  the  Mutual  BIdg.,  Rich- 
mond,  va. 

Mr.  T.  J.  Dolan,  Secretary-Treasurer,  of 
the  Brotherhood  of  Steam  Shovel  and 
Dredge  Men  is  on  a  trip  to  Panama,  in  the 
Interest  of  his  organization. 

Charles  H.  Van  Auken,  for  the  past  14 
years  City  Engineer  of  Cohoes.  N.  Y.,  died 
Jan.  19.  at  a  hospital  in  that  city  from  in- 
juries sustained  by  being  struck  by  a  loco- 
motive. 

Mr.  James  B.  Cox,  formerly  Chief  Engi- 
neer of  the  Chicago  Junction  Ry.  has 
opened  offices  In  the  Railway  Exchange, 
Chicago.  III.,  where  he  will  engage  in  a  con- 
sulting practice. 

Mr.  Abraham  B.  Samuelson  has  been 
transferred  as  Assistant  Engineer  from  the 
office  of  the  President  of  the  Borough  of 
Richmond  to  the  DejMlrtment  of  Bridges. 
New   York  City. 

Mr.  W.  E.  Gunn  has  resigned  his  position 


as  City  Engineer  of  Covington.  Ky.,  to  be- 
come engineer  of  a  coal  mining  compeaj. 
Mr.  Harry  G.  Meiners  succeeds  Mr.  Gono 
as  City  Engineer. 

Mr.  C.  H.  Fisk  has  been  appointed  Chief 
Engineer  of  Maintenance  of  War  ot  the 
Colorado  Southern.  New  Orleans  ft  Pacific 
R.  R.,  with  headquarters  at  Beaiunont,  Tei. 

Mr.  W.  H.  Tarrant,  for  the  past  three 
years  Chief  Englner  of  construction  for  the 
Illinois  Traction  System,  has  resigned.  Hu 
duties  will  be  assumed  by  R.  McCahnan. 
Engineer  of  Maintenance  of  Way. 

Lieut.  Col.  Walter  F.  Flsk,  Corps  of  Q»- 
Rlneers,  U.  S.  Army,  has  been  detailed  for 
duty  as  engineer  of  the  lOtb  Llgtit  House 
District,  relieving  Col,  Henry  M.  Adams, 
Corps  of  IQnglneers  of  that  duty. 

Mr.  J.  Walter  Ackerman,  for  the  past  six 
years  City  ESngineer  of  Auburn.  N.  T.,  bai 
opened  an  office  in  that  city  for  the  par- 
pose  of  conducting  a  consulting  enKineerln; 
practice  In  general  municipal  work. 

Mr.  John  A.  Giles  has  been  appointed  City 
Engineer  of  Binghamton,  N.  T.  Mr.  GOo 
was  formerly  connected  with  the  Engineer- 
ing Department  of  the  Chicago  &  North- 
western R.  R..  engaged  in  track  elevation 
work  In  Chicago,  UI. 

Charles  Hermany,  Past  President  of  tbe 
American  Society  of  Civil  Engineers,  died 
Jan.  18  at  his  home  In  Loulsvile,  Ky.  For 
the  past  47  years  Mr.  Hermany  has  been 
Chief  Engineer  and  Superintendent  of  the 
Louisville  Water  Works. 

Lieut.  Richard  Park,  Corps  of  E^nsineen. 
U.  S.  Army,  has  been  relieved  from  further 
duty  at  Boston,  under  the  immediate  orders 
of  Major  Edward  Burr,  Corps  of  E^jgineeis, 
and  will  proceed  to  Fort  Fbgler,  Washing- 
ton, for  duty  with  Company  B,  First  Bat- 
talllon   of  Engineers. 

Charles  E.  Conaway,  organiser  of  the 
Buckhannon  and  Northern  and  FalrmoDI 
and  Southern  railroad  companies,  as  well  u 
coal  combinations  holding  the  majority  of 
independent  coal  lands  In  northern  We« 
Virginia,  died  Jan.  25  at  Fairmont,  W.  Va.. 
after  a  three-day  Illness  of  appendicitis. 

'Messrs.  F.  A.  Delano,  President  Wabash 
R.  R.,  John  M.  Ewen,  Consulting  Engineer. 
Isham  Randolph,  Consulting  Engineer,  C. 
H.  Conover.  Alderman  Charles  M.  Fbeil, 
Alderman  Peter  tt.  Hoffman  and  Charles  R 
Wacker  have  been  ap|>oInted  as  members 
of  the  Harbor  Commission  of  the  city  of 
Chicago,   m. 

Mr.  Joseph  Jacobs,  former  District  Kn- 
Kineer  of  the  U.  S.  Reclamation  Service,  at 
North  Yakima,  Wash.,  has  been  appointed 
to  a  position  on  the  staff  of  Consulting 
Engineers,  and  Mr.  C.  H.  Swlgart  has  been 
appointed  to  the  position  of  Tieton  project 
engineer  with  personal  charge  of  all  mattets 
relating  to  the  work,  acting  also  as  engineer 
for  the  Sunnyside  Project  until  another  ap- 
pointment Is  made. 

St.  George  H.  Cooke,  C.  E.,  Jun.  Mem, 
Am.  Soc.  M.  E.,  has  opened  offices  In  the 
Cambridge  Bldg.,  Chester,  Pa.,  where  be 
will  engage  in  a  general  engineering  busi- 
ness. Mr.  Cooke  was  Resident  Eiiglneer 
for  the  Tidewater  (now  the  Virginian)  Rail- 
way In  southwestern  Virginia  for  two  years, 
prior  to  which  time  he  was  Chief  Engineer 
for  Roydtiouse,  Arey  A  Co.,  Contractors  and 
Builders,   Philadelphia, 

Mr.  George  Weston  has  been  appointed 
as  the  city's  representative  on  the  Board  of 
Supervising  Engineers  in  charge  of  the  re- 
construction of  the  street  railway  system 
in  Chicago.  Mr.  Weston  has  been  aaslstani 
to  Bion  J.  Arnold,  Chief  Engineer  of  the 
board,  and  in  his  new  position  will  succeed 
Mr.  Charles  V.  Weston,  his  brother,  who  re- 
signed to  become  president  of  the  South 
Side  Elevated  R.   R. 

The  following  transfers  have  l>een  made 
recently  In  the  Engineering  Corps  of  tbe 
U.  8.  Reclamation  Service:  iSr.  J.  A- 
EVench.  Engineer,  transferred  from  Sun 
River  to  Rio  Grande  Project;  Ur.  Boy  M. 
Snell,  Assistant  EInglneer,  transferred  from 
Huntley  to  Shoshone  Project;  Mr,  L  R. 
Stockman,  Assistant  Engineer,  transferred 
from  St.  Mary  to  Huntl«r  Project;  Mr.  W. 
J.  Ryan,  Engineering  Aid,  transferred  from 
Huntley  to  Shoshone  Project;  Mr.  R.  0. 
Hayt.  Assistant  Engineer,  transferred  from 
Huntley  to  Shoshone  Project. 

Messrs.  H.  G.  Balcom  and  Wilton  J.  D«r- 
row  have  opened  offices  as  consulting  engi- 
neers, under  the  firm  name  of  Baloom  4 
Darrow,  at  No.  314  Madison  Ave.,  New  Tork 
City.  Mr.  Balcom  was  formerly  Englneer- 
In-Charge  of  structural  design  for  the 
American  Bridge  Co.  in  New  York  and 
Pittsburg,  and  for  the  last  three  years  bu 
been  structural  engineer  for  the  architects 
in  the  design  of  the  new  Grand  Central  ter- 
minal In  New  York.  Mr.  Darrow  has  beer 
associated  with  him  as  assistant  engineer 
In   both   of   the  above  positions. 
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ENGINEERING.CONTRACTINQ  "The  Probable  End  «f  the  Ashokan  t:XT^'£^TLtS^:^^^^'^ 
'i^^"^^tX.^S^  ^1"*!!**'^^*^  Controveray."-  ^^^  „f  irreproachable  poUtics  for  respond- 
wm  wmcB  A«B  oomnno  Enginceriiig  Hews — ^notiet —  ble  politics.    This    was    well    illustrated 
ENQINEERINQ  World  Engineering-Contracting.  when  the  members  of  the  Board  of  Water 
*^  A  controversy  is  at  an  'end  when  both  Supply,    through    their    various     friends, 
CONTRACT  NEWS  ^^^  ^^^  ^^  ^ituA.    Thus  far  only  one  brought  pressure  to  bear  to  secure  their 
PubChed  every  Wednesday  by  ^jj^  ^Ai  had   the  floor.    The    Board    of  original  selection,  and  subsequently,  to  de- 
ne NVRON  C  CURK  PUBLISHINO  Ca  vVater  Supply  and  its  engineers  has  de-  ^«'«1  *eir  action  in  awarding  the  Ashokan 
MS  D-rti^m  S^  Chkw  fended  its  position  in  awarding  the  Asho-  dam  to  other  than  the  lowest  bidder.    Fur- 
Tetepiione  H«rt»n  jTso  kan  dam  contract  to  the  next  to  the  lowest  thermore.  they  carried  on  an  educational 
N«w  YoMc  0»f  ice:   13-21  P«rk  Row  bidder  at  an  increase  of  $a,300/xx),  urging,  campaign  among  the  reporters,  durmg  the 
1M«>I»D.  MI3  ccctiwdt  ^g  jjj  j^5Q„^  ^^^  ^^  jp^^j  bidder  would  hearing  before  the  Commissioners  of  Ac- 
BonoH  0«ici:   170  Summer  Street  ^^^  suffered  financial    loss.    The    public  counts,  and  if  they  did  not  play  politics, 
'*''^*°°"*^ '^'°  has  heard  the  debaters  on  one  side  only,  f™™  start  to  finish,  the  definition  of  the 
BALBERT  P.  GILLETTE  .   .  Manaoino  Editob  and,  due  to  the  action  of  the  corporation  word  needs  revision. 
^^)^\  Hiu!l^^**l  counsel  of  New  York  City  in  suppressing  The  most  important  lesson  to  be  drawn 
C^  MURRAY.         f    •    •  A»»<x:'*T«  Borrow  further   hearings,   (he   other   side  of  this  from  this  disgraceful  blunder  in  municipal 
p.  A.  SUITH.            J  controversy  has  had  no  chance  to  defend  administration  is  this :    A  board  or  com- 
JuJ  W^ERT*^  .'.■.■  Ai.vMT,i.Ko  M^JJaom  its  position.  mission  having  charge  of  work  of  an  tngU 
■  Both  the  "Engineering  News"  and  the  neering  nature  should  consist  largely  or 
SUBSCRIPTION  RATES  (PayabU  i»  AotaBjar).—  "Engineering  Record"  have  expressed  edi-  wholly  of  engineers. 
^jS2Z^J^GZ^'^P^'R&!^PMi^  torial  opinions  in  favor  of  the  Board  of  Mr.  J.  Edward  Simmons,  the  chairman 
S'kSi^'*"^'^""^'^''*^'^*^  "'*'*'  Water  Supply,  without  waiting  to  hear  the  of  the  Board  of  Water  Supply,  testified 
pj$  a  ynristissDts)  to  Dominion  of  Canada.  other  side.    This  was  to  be  expected  of  the  that  he  had  given  very  little  attention  to 
tiMayariStitsn*s)toaUoaitrconn$Ti*s.  daily  press,  perhaps,  but  it  hardly  comes  the  water  supply  project  and  that,  on  all 
ADVERTISING  RATES  s*nt  on  applicatum.  in  good  grace  from  journals  that  should  engineering    matters,    he    was    obviously 
;tnft^t,ttf~n'<->i«-'  .«.«..,  April  iT,  iMT  .tth.  know  that  the  merits  of  more  or  less  tech-  obliged  to   defer  to  the  opinions  of  the 
gttCMSoe«tChi««go.iilinoU.  under  Mt  of  March  nical  controversy  can  be  judicially  weighed  board's  engineers.    Very  good,   but    what 

only  by.  a  person  who  has  heard  all  the  did  he  do  when  the  first  really  important 

C  O  N  T  E  NT  S  evidence.  business  matters  came  up  for  consideration — 

In  justice  to  the  engineers  who  were  re-  the   question  of   awarding  a  contract   to 

"  tained  by  the  Commissioners  of  Accounts  other  than  the  lowest  bidder    Did  he  use 

Ebitoual:  to  investigate  the  award  of  the  Ashokan  his  own  judgment  then?    No,  for  he  and 

-The  Probable  End  of  the   Ashokan  dam   contract,   we    purpose    publishing    a  his  fellow  members  of  the  board  presented 

Dam       Controversy "  — Engineering  resume  of  the  testimony  that  they  would  a  set  of  questions  to  their  engineers  ask- 

r***T^^°*     Yet"  — Engineering-  have  given  had  not  the  corporation  coun-  ing  advice  as  to  making  the  award;  and 

contracting    77  sel  stopped    further    investigation.    Aside  here,  too,  they  acted  upon  the  recommenda- 

CoNCBETB  Section  :  from  doing  this  as  a  matter  of  justice  to  tions  of  their  engineers.    Did    they    seek 

Cost  of  Constructing  a  Concrete  Tres-  these  engineers,  we.  believe  that  their  esti-  any  outside  engineering  or  business  advice? 

tie     and     Three     Concrete     Girder  mates  and  the  records  of  actual  costs  upon  No.    Did  they  ask  even  one  of  their  engi- 

Bridges  with  Abutments............ 78  ^^Ac^i  their  estimates  were  based,  will  be  neers  if  he  had  ever  kept  actual  cost  rec- 

tt^or^  si^ndpofnt.  .'!*!".      ^. .  .^""so  «>*  permanent  value  to  all  engineers  inter-  ords  of  work  analagous  to  the  Ashokan  res- 

.\  Concrete  Wall  Forni  damp  of  Sim-  ested  in  reservoir  construction  and  in  the  ervoir?    No,  for,    when    these    engineers 

pie    Construction 83  cost  of  building  earth  embankments.    We.  were  placed  upon  the  witness    stand,  the 

Ea«th  and  Rock  Section  •  reserve  the  publication  of  these  data  until  astounding  confession  was  wrung  from  the 

Ti,    IT       *      w  f      T  t  f    I              i\x  *  '***■■  "*"*•    •^t  present  we  wish  merely  chief  engineer,   from    the    four     assistant 

Seed*  of  Rock  Dnfling  and*rFor-  *»  Pve  notice  that  the  Ashokan  dam  con-  engineers  who  had  made  the  estimates  of 

mula  for  Estimating  the  Amount  of  troversy  has  just  begun.  cost,  and  from  the  three  consulting  engi- 

Water   Necessary 84  Here     was     a     board,     composed     of  neers,  that  not  one  of  them  had  ever  kept 

The  Cost   of   Earth    Excavation   with  j^ree  business  men,  who  deliberately  award-  any  records  of  the  actual  cost  of  excavat- 

AS«c^r""*Pail     for     Handling  «<»  »  ^""t"^*  at  ^  Per  cent  in  excess  of  ing  earth  with   steam   shovels!    Yet  they 

Heavy    Materials 85  the  lowest  bid,  in  spite  of  the  fact  that  the  all  admitted  that  the  7,000,000  cu.  yds.  of 

P                _             -  lowest  bidder  is  one  of  the  wealthiest  con-  embankments  for  the    Ashakan    reservoir 

ROADS  AND  3TUEEIS  SECTION.  tractors  in  America.    Can  we  imagine  any  would  have  to  be  excavated  with  steam 

The  Detailed  Cost  of  a  Seasons  Work  ^^  ^i  these  three  business  men  noncha-  shovels.    Just   consider  this   admission   in 

M?  Mat«ials  ItemfzTsSiralSj?  86  '^ntly  giving  away  some  fifty  fortunes  be-  the  light  of  the  statement  made  by  these 

The  Municipal  Asphalt  Repair  Plant  of  cause  he   feared   that  if  he  didn't  do  so  same  engineers  that  the  bid  of  the  lowest 

New  Orleans— Ite  Cost  and  Data  on  there  might  arise  some  delay  in  the  execu-  bidder    was    undoubtedly    "below     actual 

Its  Operation 87  •    .•        f  jl    .„ar\tf  cost." 

Specifications  of  the  National  Cement  tion  of  the  work?                          ^      ^     ,  '        ,           -^   ..      u    t,      .4    r  «r  . 

Users'  Association  for  Cement  Side-  Now    this,    remember,   was   a   board   of  It  has  been  said  that  the  Board  of  Water 

walks    90  three  business  men  selected  by  the  business  Supply   could   not    be   expected   to   cross- 

Genebal  AsncLES  •  "'*''  °^  ^^^  '**^  "^  ^^*  York,  to  super-  examine    its    engineers    on    such    matters. 

'       .  vise  the  expenditure  of  $160,000,000  on  a  Why  not?    When  a  man  employs  an  engi- 

T^nSilision    Line"^  *                       91  "ater  system.    This  board  was  nominally  neer  for  important  private  work  he  does 

appointed  by  the  mayor,  but  actually  he  is  not  hesitate  to   cross-examine   him  as   to 

Lettehs  to  the  Editors:  not   responsible  for  it  because  the   mem-  the  grounds  for  his  opinions,  especially  on 

A  Protest  Against  a  Criticism  of  the  bers   were   selected    by    the   Chamber    of  matters  of  cost.    But  this  Board  of  Water 

High  Lahor  Cost  of  Building  a  Re-  Commerce,  the  Manufacturers'  Association  Supply,  devoid  of  engineering  knowledge, 

^'n^Srofa  H?^h'L«\VE^-  -^  *«  ^of d  <,f  Fire  Underwriters.  did   not   even   institute  an   inquiry  to   de- 

cavation   with  Carts 93  At  first  blush,  such  a  selection  seems  to  termine  whether  its  engineers  were  devoid 

Copyright.  1908,  by  the  Myron  C.  Clark  PuMUhlnB  Co.    All  richta  of  republlcatlon  reserved.    ^^  . 
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of  cost  knowledge.  It  is  in  just  such  mat- 
ters that  a  board  composed  of  engineers 
would  have  made  no  blunder  had  it  been 
investigating  a  report  made  by  the  engi- 
neers in  its  employ.  Engineers  are  well 
aware  of  the  fact  that  many  engineers  do 
not  possess  complete  records  of  actual 
costs,  however  well  informed  they  may  be 
as  to  the  general  run  of  contract  prices. 
Therefore,  when  one  engineer  states  that 
a  certain  contract  price  is  below  actual 
■cost,  the  most  natural  thing  in  the  world 
for  another  engineer  to  do  is  to  question 
the  first  engineer  as  to  the  experience  or 
information  upon  which  the  statement  is 
based.  Therefore  had  the  Board  of  Water 
Supply  been  engineers,  they  would  certainly 
have  demanded  facts,  and  would  not  have 
been  satisfied  with  fiats.  To  an  engineer  it 
looks  as  if  they  should  have  had  business 
sense  enough  to  do  so  anyway. 

Following  close  upon  the  "end  of  the 
Ashokan  dam  controversy"  has  come  an- 
nouncement of  the  resignation  of  Mr.  J. 
Edward  Simmons,  chairman  of  the  Board 
of  Water  Supply.  The  mayor  has  re- 
quested the  Chamber  of  Commerce  to 
name  his  successor.  It  is  perhaps  expect- 
ing too  much  from  such  a  body  to  hope 
that  it  may  select  a  civil  engineer,  but  the 
ordinary  "business  man"  is  as  fit  to  be  a 
member  of  the  Board  of  Water  Supply  as 
a  fisherman  is  to  be  demonstrator  at  a 
medical  clinic.  The  problems  before  this 
iMard  are  engineering  problems,  involving 
no  more  of  business  knowledge  than  any 
capable  engineer  possesses:  and  often  the 
engineering  and  business  features  are  so 
interwoven  that  no  man  is  able  to  pass  in- 
telligent judgment  unless  he  is  both  an 
'engineer  and  a  business  man. 


The  International  Brotherhood  of  Steam 
Shovel  and  Dredge  Men  held  its  biannual 
•convention  in  Chicago  from  Jan.  i  to  Jan. 
4.  Reports  showed  that  1907  had  been  one 
of  the  most  prosperous  years  that  the  or- 
-ganization  has  ever  had.  The  secretary- 
treasurer's  report  showed  $50,000  on  hand. 
Members  of  the  organization  have  been 
employed  on  steam  shovel  and  dredges 
throughout  the  world  at  good  salaries. 
Most  of  the  shovel  men  employed  at  Pan- 
ama are  members  of  the  brotherhood.  An 
insurance  plan  was  adopted,  that  will  pay 
members  from  $1,000  to  $1,500  in  case  of 
death  or  total  disability.  Officers  were 
elected  for  the  ensuing  year,  Mr.  Charles 
Rees,  of  New  York,  being  General  Presi- 
dent, and  Mr.  T.  J.  Dolan,  of  Chicago, 
111.,  being  Secretary-Treasurer. 


A  total  of  15,764.095  cu.  yds.  was  exca- 
vated along  the  line  of  the  Panama  canal 
during  the  year  1907.  Of  this  amount  10.- 
■959.967  cu.  yds.  were  removed  by  steam 
shovels,  and  4.804,128  cu.  yds.  by  dredges. 
From  the  Culebra  division  alone  9.177.130 
■cu.  yds.  were  removed,  all  except  207,558 
<u.  yds.  being  taken  from  the  canal  prism. 


Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  constructing  concrete 
and  reinforced  concrete  structures.  It  will  cover  the  selection,  testing  and  pro- 
portioning of  concrete  materials ;  laboratory  tests  of  concrete ;  concrete  mixing, 
transportation  and  placing ;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection,  it  will  also  contain  articles  on  new  and  interesting 
developments  in  the  design  of  reinforced  concrete. 


Cost  of  Constracting  a  Concrete  Trestle 

and  Three  Concrete  Girder  Bridges 

With  Abutments. 

The  reinforced  concrete  trestle  and  the 
three  bridges  with  concrete  abutments  that 
are  referred  to  in  this  article  were  con- 
structed near  Easton,  Pa.,  by  Mr.  M.  P. 
McGrath,  general  contractor,  of  that  place. 
The  contractor  or  his  engineer,  Mr.  J.  F. 
Mooney,  supervised  the  work  so  that  while 
one  man  was  employed  nominally  as  a 
foreman  and  received  $2.75  per  day,  he 
worked  like  the  other  laborers;  generally 
he   was   charged   to   placing   or   finishing. 


being  staggered  with  those  of  the  other 
rail.  This  construction  gave  excellent  re- 
sults in  operation  and  saved  some  6  ins. 
in  height  over  the  ordinary  cross-tie  con- 
struction. The  remaining  structural  de- 
tails and  dimensions  of  the  trestle  art 
clearly  shown  by   Figs,   i   and  2. 

The  wages  paid  on  this  trestle  and  also 
on  the  bridge  construction  described  later, 
were  as  follows: 

Laborers,  per  lo-hour  day $1.50 

Blacksmiths,  per  lo-hour  day 2J» 

Engineman,  per  lo-hour  day i.?o 

Carpenter,  per  10-hour  day 3.00 

Foreman,  per  lo-hour  day 2-7} 


R  ?-i*r.-=c:,S^? 


i.-.tf'-*-'^ 


^-6' — '  EntCofffr 


Fig.  1 — Details  of  Girder  Rail  Fastenings,  Etc.,  Reinforced  Conccete  Trestle. 


The  costs  given  are  actual  costs  except  for 
the  form  lumber,  which  had  been  used  be- 
fore  and  the  cost  of  which  was  approxi- 
mated. The  costs  are  given  separately  for 
each  structure. 

Coal  Trestle. — The  trestle  was  designed 
as  a  coal  trestle  and  was  constructed  as 
shown  by  Figs.  I  and  2  except  that  the 
bents  instead  of  being  made  solid,  were 
built  with  a  4x8  ft.  opening  in  each  to 
permit  the  coal  to  flow  more  readily.  There 
were  8  bents  and  two  abutments  and  the 
trestle  was  114  ft.  long.  It  was  designed 
to  carry  the  rails  directly  on  the  girders 
without  cross-ties,  so  that  the  girder  rein- 
forcement was  made  quite  heavy  as  is 
clearly  shown  by  the  drawings.  It  will 
also  be  seen  that  the  rails  had  their  bases 
partly  embedded  in  the  girders  and  were 
fastened  by  chairs.  The  chairs  were  of 
cast  iron  and  were  held  by  bolts  extending 
down  into  the  girder  and  secured  under 
the  lower  reinforcement  bar.  The  chairs 
were  spaced  2  ft.  apart,  those  of  one  rail 


The  location  of  the  trestle  being  almost 
flush  against  a  railway  embanlcment  and  it 
being  necessary  to  locate  the  stock  piles 
some  150  ft.  from  the  mixer,  made  the  cos 
of  wheeling  the  materials  high.  The  mixer 
was  set  up  at  the  center  point  of  the  trestle 
and  discharged  into  barrows  which  were 
hoisted  by  a  pole  and  yard  arm.  The  pole 
was  provided  with  a  yard  and  had  a  three- 
quarters  swing.  A  rope  passing  over  a 
pulley  at  the  end  of  the  yard  arm  was  pro- 
vided at  one  end  with  a  three-line  sling 
provided  with  a  hook  to  attach  to  the 
wheel  and  two  rings  to  slip  over  the  han- 
dles. This  rope  hoisted  the  barrows  to  the 
top  of  the  trestle  by  means  of  a  horse 
hitched  to  the  free  end.  The  concrete  used 
for  the  reinforced  grirders  was  a  1-2-4  W''^' 
ture.  the  other  parts  of  the  trestle  were 
made  of  1-3-6  concrete  in  which  were  em- 
bedded stones  ranging  from  the  size  of  a 
man's  head  to  the  size  of  a  half-barrel: 
these  rubble  stones  were  thrown  into  the 
forms  in  iJZ-ft.  layers.    The  total  amount 


Digitized  by 


Google 


February  5,  1908. 


ENGINEERING-CONTRACTING 


79 


of  concrete  in  this  trestle  was  116  tu.  yds. 
and  its  cost  was  as  follows: 

Xfaterials.  Per  cu.  yd 

1.069  W>'s.  cement  at  $1.24 $1-325 

•0.631  tons  sand  at  70  cts 0.442 

I. II  tons  stone  at  $1.25 1.387 

i3i!-»  lbs.  steel  at  2  cts 2.630 

Lumber  ($112.63  charged  up) 0.971 


Total  materials   $6,755 

Labor  and  supplies  : 

Making   and    erecting    forms $l.2i 

Handling    sand 0.180 

Handling  stone   0.175 

Mixing   concrete 0.184 

Placing  concrete   0.300 

Finishing   concrete    0.103 

Miscellaneous    0.246 


straight  and  two  bent,  with  stirrups  every 
iH  ft.  The  abutments  were  made  of  1-3-6 
concrete.  Conditions  were  favorable  con- 
struction. As  in  the  trestle  rubble  stones 
were  incorporated  in  the  abutment  con- 
crete; some  cinders  were  also  used  and 
their  cost  is  included  in  the  cost  of  han- 
dling the  stone.  The  bridge  contained  al- 
together 102  cu.  yds.  of  concrete.  The 
costs  were  as  follows: 

'  Materials.  Per  cu.  yd. 

Cement    $1,264 

Stone    1.688 

Sand    0.444 

Reinforcement 0.098 

Lumber    0.383 


Total  labor   $2,398 

Total  labor  and  materiaU $9-i53 


Total    materials .$3,877 

Labor  and   supplies: 

Forms    $0,479 

Handling  stone   0.175 


2  ft.  wide  on  top  and  i  ft.  wide  on  the  bot- 
tom. Each  girder  was  reinforced  with 
five  if^-in.  round  rods,  three  straight  and 
two  bent,  without  stirrups.  The  ties  were 
fastened  to  the  girders  by  embedded  anchor 
bolts.  The  costs  of  materials  changed 
somewhat  from  those  given  for  the  trestle 
and  bridge  No.  L  The  cement  cost  $1.54 
per  barrel,  and  the  stone  (crushed  on  the 
•  ground)  cost  73  cts.  per  ton.  Rubble  stones 
were  incorporated  in  the  abutment  concrete 
as  in  the  work  previously  described ;  this 
stone  had  all  to  be  collected  by  men  and 
teams  and  this  fact  is  reflected  in  the  high 
unit  cost  of  handling  stone.  The  mixer 
was  located  so  that  its  discharge  chute 
overhung  and  discharged  directly  into  the 
■forms  for  one  abutment.  To  reach  the 
further  abutment  an  ordinary  coal  chute 
was  provised  and  the  concrete  chuted  di- 
rectly into  place.  The  bridge  contained  98 
cu.  yds.  of  concrete  which  cost  as  follows: 


■  tf'^f  ^' *Jl 
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W(7*-     4'6'  ' 
Fig.  2 — Part  Plan    and  8«ctlonc  of  Reinforced  Concrete  Coal  Trestles. 


In  the  item  miscellaneous  were  included 
blacksmith's  work  on  reinforcement,  han- 
dling cement,  coal,  oil,  etc.  As  will  be 
noted  the  cost  of  reinforcement  is  dis- 
tributed over  the  whole  structure  116  cu. 
yds.  of  concrete ;  to  be  strictly  accurate, 
the  total  15.250  lbs.  of  reinforcing  metal 
should  be  divided  into  the  volume  of  con- 
crete in  the  girders  which,  figured  from  the 
drawings,  was  approximately  24  cu.  yds. 
This  gives  the  great  weight  of  635  lbs.  of 
reinforcement  per  cubic  yard  of  concrete. 

itidge  So.  I. — This  structure  had  a  clear 
span  of  10^  ft.  and  consisted  of  two  gird- 
«n,  one  under  each  rail,  with  ends  em- 
bedded into  concrete  abutments  with  wing 
"alls.  The  girders  were  3  ft.  deep,  2  ft. 
wide  on  top  and  \}/2  ft.  wide  on  the  bot- 
tom and  each  was  made  of  1-2-4  concrete 
reinforced  by  five  I'A-in.  round  bars,  three 


Handling  sand  0.077 

Mixing  concrete   o.ioo 

Placing  concrete  0.176 

Finishing  concrete    0.094 

Miscellaneous   0.224 


Materials.  Per  cu.  yd. 

Cement  at  $1.54 $1596 

Stone    0.814 

Sand    0.4S3 

Reinforcement    0.176 

Lumber    0.316 


Total  labor  $1,325 

Total  materials  and  labor $5,202 

The  jtem  miscellaneous  includes  hauling 
cement  and  water,  work  on  reinforcement 
and  coaL  As  in  the  trestle,  the  unit  cost 
of  reinforcement  is  got  by  dividing  the 
total  cost  into  the  total  yardage  of  con- 
crete value  as  only  the  girders  were  rein- 
forced. 

Bridge  No.  II. — This  bridge  had  a  clear 
span  of  16  ft.  and  was  13  ft.  high,  and  like 
the  bridge  just  described  consisted  of  two 
girders  with  ends  embedded  into  concrete 
abutments.    The  girders  were  22  ins.  deep. 


Total  materials   $3355 

Labor  and  supplies : 

Forms    $0,520 

Handling  stone  0.236 

Handling  sand  0.180 

Mixing  concrete    O.073 

Placing  concrete   0.157 

Finishing  concrete   0.092 

Coal  and  water  0.041 

Handling  cement    0.078 


Total  labor   $i-377 

Total  materials  and  labor $4-732 
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It  will  be  noted  that  the  cost  of  han- 
dling the  stone  for  this  bridge  ran  high  be- 
cause of  the  teaming  referred  to  above. 
Reinforcement  is  charged  into  the  total 
yardage  as  in  the  structures  previously  de- 
scribed. 

Bridge  No.  ///.—This  bridge  was  built 
for  the  passage  of  farm  wagons  of  5  tons 
capacity.  It  had  a  clear  span  of  17  ft  and 
was  15  ft.  wide  and  17  ft.  clear  height 
The  floor  consisted  of  four  12x6  in.  gird- 
ers carrying  a  6-in.  floor  slab.  The  con- 
crete was  a  1-3-6  mixture  throughout  and 
was  mixed  by  hand.  The  concrete  was 
made  with  a  broken  tile  aggregate  attained 
from  a  nearby  tile  works  at  the  cost  of 
handling  only.  This  tile  was  very  easily 
broken  and  left  a  rather  poor  finish  to  the 
concrete.  There  were  107  cu.  yds.  of  con- 
crete in  the  bridge  and  it  cost  as  follows: 

Materials.  Per  cu.  yd. 

Cement    $1-594 

Sand   0.459 

Reinforcement    0.127 

Lumber    0.280 

Total  materials  $2,460 

Labor  and  supplies : 

Forms    $0.41 

Handling  tile  0.692  ' 

Handling  sand  0.112 

Handling  cement   0.105 

Mixing  concrete   0.413 

Placing  concrete    0.341 

Total  labor  $2,077 

Total  materials  and  labor $4,537 

In  noting  these  costs  the  very  heavy  cost 
of  handling  the  broken  tile  aggregate  will 
be  observed;  on  the  other  hand  this  ag- 
gregate cost  notiiing  itself.  The  lumber 
charge  is  only  that  for.  new  lumber,  the 
old  lumber  that  was  reused  was  not 
charged  in.  The  cost  of  sand  was  94  cts. 
per  ton. 


A  check-weigher  at  the  South  Norman- 
ton  coal  mine  in  Derbyshire,  England,  ac- 
cording to  a  recent  consular  report,  has 
invented  a  method  of  blasting  which  is 
claimed  to  much  reduce  the  liability  of  ac- 
cidents by  ensuring  the  firing  of  every 
charge.  It  is  thus  described:  The  end  of 
a  tube  with  a  loose  central  needle  is  in- 
serted into  a  cartridge  of  explosive  ma- 
terial, and  the  cartridge  with  the  tube  and 
needle  are  placed  in  the  prepared  shot 
hole.  The  hole  is  then  rammed,  after 
which  the  needle  is  withdrawn  from  the 
tube,  and  the  detonator,  attached  to  a  suit- 
able carrier,  is  then  passed  through  the 
tube  into  the  space  left  in  the  explosive 
by  the  withdrawal  of  the  needle.  The  de- 
tonator is  coupled  to  the  battery  and  fired ; 
but  if  from  any  cause  the  explosive  is  not 
fired,  or  the  detonator  misses  fire,  it  can 
be  withdrawn  and  another  detonator  at- 
tached to  the  carrier  and  placed  to  the 
explosive,  as  in  the  first  case. 


Reinforced  Concrete  From   the   Con- 
tractor's Standpoint.* 

BY  HENRY  H.  FOX.f 

The  general  problem  before  the  con- 
tractor in  reinforced  concrete  is  to  make  the 
best  possible  reinforced  concrete  at  the 
least  possible  cost  The  first  part  of  this 
discussion  will  deal  with  methods  to  be 
followed  and  precautions  to  be  observed 
in  order  to  attain  excellence  of  workman- 
ship; the  second  part,  with  methods  to  be 
followed  in  order  to  attain  this  excellence 
cheaply. 

To  make  the  best  possible  reinforced 
concrete  it  is  necessary: 

(i)  That  the  forms  should  be  strong- 
ly built  smoothly  finished  and  as  nearly 
as  possible  water-tight,  and  should  be  left 
in  place  until  the  concrete  is  self-support- 
ing. 

(2)  That  the  reinforcement  should  be 
designed  to  relieve  the  concrete  of  all 
stresses  which  concrete  cannot  safely 
withstand,  and  to  be  amply  protected  from 
fire  and  weather  by  concrete  on  all  sides; 
that  the  reinforcement  should  be  so  se- 
curely fixed  in  place  before  concreting-  that 
the  concreting  will  not  disturb  it 

(3)  That  the  concrete  should  be  mixed 
and  placed  in  such  a  way  that  the  final 
product  will  be  homogeneous  and  without 
voids. 

First — Forms  should  be  built  of  matched 
and  dressed  lumber  and  should  be  greased 
to  make  them  part  easily  from  the  con- 
crete. Their  construction  will  be  de- 
scribed in  some  detail  in  the  second  part 
of  this  paper.  The  length  of  time  which 
should  be  allowed  to  elapse  before  remov- 
ing forms  depends  upon  two  factors — ^the 
weather,  and  the  load  to  which  the  mem- 
ber in  question  will  be  subjected  upon  re- 
moval of  the  forms.  The  fact  that  the 
concrete  sets  more  rapidly  the  warmer  the 
weather  needs  no  elaboration.  It  is  how- 
ever never  out  of  place  to  utter  a  warn- 
ing against  taking  risks  with  concrete  in 
cold  weather.  1  suggest  that  very  valu- 
able information  might  be  obtained  from 
compressive  tests  on  a  series  of  concrete 
blocks.  No.  I  being  kept  at  a  temperature 
of  30'  for  one  month  after  making,  and 
being  then  tested;  No.  2  at  35°;  No.  3  at 
40°,  etc.  Scratching  concrete  with  a  knife 
gives  one  a  rough  idea  of  its  strength,  pro- 
viding one  scratches  often  enough  to  be- 
come thoroughly  familiar  with  the  be- 
havior of  concrete  under  the  knife.  With 
regard  to  the  second  factor  influencing  the 
time  which  should  elapse  before  removing 
forms,  it  may  be  said  in  general  that  the 
nearer  the  load  to  be  sustained  approaches 
the  load  for  which  the  member  was  de- 
signed, the  longer  the  forms  must  remain. 
Thus  the  forms  for  an  overhanging  cor- 
nice should  remain  in  place  longer  than 
the  forms  for  almost  any  other  member. 


Africa  has  17,000  miles  of  railway. 
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because  the  dead  weight  of  the  cornice  is 
a  very  large  percentage  of  the  total  weight 
which  it  is  designed  to  carry.  By  similar 
reasoning,  roof  forms  should  remain  long- 
er than  floor  forms;  floor  forms  longer 
than  column  forms;  column  forms  in  the 
top  story  of  a  building  longer  than  col- 
umn forms  in  a  lower  story,  and  column 
forms  in  general  longer  than  footing 
forms. 

It  is  very  important  that  forms  should 
be  so  designed  that  the  column  forms  may 
be  removed  without  in  any  way  disturb- 
ing the  supports  of  the  beams  and  girders 
bearing  on  these  columns.  In  this  way 
a  defect  in  a  column  may  be  detected  and 
remedied  before  any  load  is  brought  to 
bear  upon  the  column.  In  removing  beam 
and  girder  forms,  the  posts  should  be  re- 
moved from  only  one  beam  or  girder  at  a 
time,  and  as  soon  as  the  form  for  this 
beam  or  girder  is  removed  the  posts  should 
be  immediately  replaced.  By  this  proced- 
ure danger  of  failure  of  concrete  through 
poor  workmanship  is  much  diminished,  as 
a  defective  member  is  supported  by  the 
members  on  either  side  of  it  until  the  de- 
fect may  be  remedied.  The  practice  of  re- 
moving all  the  posts  under  a  floor  at  the 
end  of  a  given  period — one,  two  or  three 
weeks — without  pausing  to  remove  the 
forms  one  at  a  time,  examine  the  work- 
manship and  replace  the  posts,  cannot  be 
too  strongly  condemned,  both  because  of 
the  possibility  of  defective  workmanship 
and  because  the  concrete  floor,  even  if 
not  defective,  may  not  be  strong  enough 
to  carry,  in  addition  to  its  own  weight,  the 
weight  of  the  one  or  two  floors  which 
may,  by  th^  time  the  forms  are  removed, 
have  been  constructed  above  it. 

There  is  less  danger  in  taking  down  col- 
umn forms,  when  the  concrete  is  36  hours 
old  and  floor  forms  when  the  concrete  is 
five  days  old,  if  the  posts  of  each  mem- 
ber are  removed  separately,  and  as  soon 
as  possible  replaced,  than  there  is  in 
knocking  out  all  the  posts  under  a  large 
piece  of  floor  in  three  weeks.  Legislators 
who  frame  laws  aiming  at  safety  in  con- 
crete construction  should  bear  this  in 
mind. 

It  is  of  the  first  importance  that  the 
foreman  in  charge  of  removing  forms 
should  be  of  a  high  order  of  intelligence, 
and  a  man  who  can  be  relied  upon  to 
obey  orders  literally,  for  the  reason  that 
a  mistake  on  his  part  is  more  likely  to 
cause  damage  to  life  and  property  than  a 
mistake  on  the  part  of  any  other  fore- 
man. 

Second — Reinforcement  should  be  de- 
signed to  take  all  tensile  stresses  which 
occur  in  a  reinforced  concrete  structurr 
Whether  the  reinforcement  shall  carry 
shearino'  or  compressive  stresses  depends 
upon  the  conditions  in  each  particular  case. 

Tensile  stresses  occur  horizontally  in  the 
bottoms  of  beams,  and,  in  the  case  of 
continuous  beams,  in  the  top  of  the  beams 
over  supports.     They  occur  diagonally  in 
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every  other  part  of  a  beam  except  the 
top.  The  horizontal  tensile  stresses  are 
taken  by  horizontal  bars.  The  diagonal 
tensile  stresses  are  best  taken — as  most 
authorities  are  now  agreed — by  diagonal 
bars.  As  the  horizontal  tension  is  less 
at  the  end  of  a  beam  than  in  the  center, 
it  is  obvious  that  if  there  are  two  or  more 
bars  in  a  beam,  one  of  the  bars  which 
takes  the  horizontal  stress  at  the  middle 
of  the  beam  may  be  deflected  to  take  the 
diagonal  tension  near  the  ends  of  the  beam. 


^ 


I 
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Fig.  1, 


and  in  the  case  of  continuous  beams  the 
horizontal  tension  over  the  supports.  Thus 
are  developed  the  familiar  bent  bars  now 
in  common  use. 

Shearing  stresses  occur  chiefly  near  the 
supports  of  beams.  The  vertical  shear  is 
generally  taken  partly  by  the  concrete, 
partly  by  the  tension  bars  which  run  over 
the  support.  Horizontal  shear  is  taken 
partly  by  the  concrete,  partly  by  the  diag- 
onal tension  bars  and  partly  by  stirrups. 

Cotnpressive  stresses  occur  chiefly  in  the 
tops  of  beams  and  in  columns.  Compres- 
sion in  beams  is  almost  always  takeh  by 
the  concrete  alone.  Compression  in  col- 
umns is  taken  partly  by  the  concrete,  part- 
ly by  the  vertical  steel  bars.  Vertical 
compression  in  columns  induces  a  horizon- 
tal tension  or  bursting  stress.  Concrete 
is  so  weak  in  tension  that  a  concrete  col- 


EnfConfr 


Fig.  2. 


nmn  without  reinforcement  usually  fails  in 
tension,  either  by  bursting  or  by  buck- 
ling. The  tendency  to  buckle  is  best  re- 
sisted by  vertical  steel  bars;  the  tendency 
to  burst  by  steel  hoops  or  a  steel  spiral 
near  the  surface  of  the  column. 

Figure  2  shows  a  method  of  holding 
steel  in  place  in  a  typical  beam  containing 
three  tension  bars.  Note  that  the  stirrups 
touch  the  forms  only  in  two  points  and 
are,  therefore,  well  protected  against  fire. 
The  stirrups  should  not  be  relied  upon  to 
support  the  tension  bars  in  place,  but 
lungers  should  be  used.  As  these  hang- 
«n  are  of  no  further  value  after  the 
concrete  is  in  place,  the  fact  that  they  are 


supported  directly  on  the  forms  and  are 
thus  not  iireproofed  is  of  no  importance. 
The  middle  portion  of  tension  bars  in 
beams  and  girders  is  thus  held  in  place 
by  hangers;  the  ends  are  held  in  place  by 
being  laced  with  wire  to  one  another  and 
to  the  vertical  reinforcement  in  the  col- 
umns. The  bars  in  the  floor  slab  are  sup- 
ported off  the  forms,  as  follows:  In  or- 
der to  obtain  continuous  action  over  beams 
every  alternate  tension  bar  in  the  floor 
slab  is  sprung  up  where  it  crosses  a  beam, 
being  supported  at  the  edge  of  each  beam 
by  a  short  piece  of  band  iron  about  i^ 
ins.  narrower  than  the  thickness  of  the 
floor  slab,  and  bent  to  an  angle  of  about 
60°,  so  that  it  will  stand  on  edge  by  it- 
self. In  the  middle  of  each  span  a  bar 
runs  at  right  angles  to  the  tension  bars, 
on  top  of  the  tension  bars,  and  is  held  at 
any  desired  distance  above  the  floor  by 
staples  into  the  floor  cover  and  by  the 
lifting  tendency  of  the  tension  bars  which 
are  sprung  up  over  the  1>eams.  The  other 
tension  bars  are  then  raised  from  the  floor 
by  lacing  them  with  wire  to  this  central 
bar. 

Tq  insure  fireproofing  in  columns,  four 
sticks  are  used  in  tamping  the  concrete  in 
columns,  and  these  sticks  are  run  down 
one  on  each  side  of  the  column  between 
the  hoop  or  spiral  reinforcement  and  the 
form,  thus  insuring  an  amount  of  fire- 
proofing  equal  at  least  to  the  thickness 
of  the  stick.  The  vertical  reinforcement 
is  placed  inside  the  hoop  or  spiral  rein- 
forcement. 

Commercial  methods  of  bending  steel  to 
the  shapes  above  mentioned  will  be  con- 
sidered in  the  second  half  of  this  paper. 

Third — How  to  mix  concrete  well,  by 
hand  or  by  machine,  needs  no  discussion. 
How  to  place  it  well  is  another  matter. 
In  the  case  of  floors  the  trick  is  simple. 
Concrete  should  not,  unless  it  is  abso- 
lutely necessary,  be  dumped  from  a  wheel- 
barrow directly  against  the  form,  but 
should  be  dumped  on  the  soft  concrete  al- 
ready in  place.  The  mortar,  flowing  more 
freely  than  the  stone,  keeps  always  ahead 
of  the  mass,  and  stones  falling  in  this 
mortar  find  a  perfect  bed;  whereas  if  a 
barrowful  of  concrete  is  dumped  into  a 
dry  beam  the  stones  often  become  jammed 
between  the  forms  and  the  steel  and  form 
a  pocket  into  which  the  mortar  does  not 
enter. 

A  few  years  ago  I  visited  a  very  large 
concrete  job  on  which  the  old-fashioned 
specifications  were  in  force — that  concrete 
must  be  placed  in  thin  layers.  Nobody 
on  the  job  seemed  to  know  the  trick  of 
placing  concrete  properly,  and  consequent- 
ly the  contractor,  in  order  to  obtain 
smooth  workmanship,  was  placing  an  inch 
or  two  of  clear  mortar  in  the  bottom  of 
all  beams  and  girders  before  filling  them 
with  concrete.  The  expense  entailed  by 
this  may  be  imagined. 

The  place  to  dump  the  first  barrowful 
of  concrete  when  starting  a  piece  of  floor 


is  either  on  the  floor  slab  or  in  a  column. 
Fig.  3  will  show  the  reason. 

This  slide  illustrates  the  action  of  con- 
crete in  a  beam  being  filled.  It  also  illus- 
trates a  condition  in  which  a  beam  should 
not  be  left  for  any  length  of  time.  As 
long  as  the  mass  is  kept  moving  it  will  be 
homogeneous ;  but  if  it  is  allowed  to  set  in 
this  shape  two  evil  results  will  follow: 
First,  the  cement  and  water,  the  most  fluid 
part  of  the  mass,  will  flow  forward,  leav- 
ing behind  a  layer  consisting  chiefly  of 
sand,  with  which  the  concrete,  subsequent- 
ly placed,  will  not  mix,  and  which  has  very 
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little  value  as  fireproofing;  second,  the 
scum  which  rises  to  the  surface  of  wet 
concrete  contains  the  finest  dust  present  in 
the  sand  and  stone,  and  therefore  sets 
with  a  very  smooth,  glassy  surface  to 
which  fresh  concrete  will  not  adhere.  This 
joint,  therefore,  if  work  is  stopped  on  it 
long  enough  to  allow  the  scum  to  harden, 
will  'be  very  weak  in  shear  and  tension. 

Figure  5  shows  one  way  of  designing  a 
beam  on  the  outside  of  a  building  to  make 
water-tight  the  joint  between  the  beam  and 
the  wall  resting  on  it,  and  between  the 
beam  and  the  window  beneath  it. 

In  concreting  columns  it  is  necessary  to 
proceed  slowly  at  the  bottom  of  the  col- 
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umn  and  to  tamp  the  first  foot  with  great 
care.  After  the  mortar  flushes  to  the  sur- 
face over  the  entire  section  of  the  column, 
there  is  little  danger  of  voids  being  left  in 
the  part  of  the  column  above  the  first  foot, 
if  a  sufficiently  wet  mixture  is  used.  Walls 
should  be  similarly  handled. 

Economical  methods  of  handling  forms, 
steel  and  concrete  will  now  be  considered. 

Figure  4  shows  sections  of  two  typical 
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column  forms.  The  exterior  column  is 
usually  made  square  for  architectural  rea- 
sons. The  interior  column  is  octagonal, 
partly  for  architectural  reasons,  partly  to 
save  concrete.  This  saving  is  due  to  the 
fact  that  in  a  column  reinforced  with  a 
spiral  the  concrete  outside  the  spiral  is  not 
figured  as  adding  compressive  strength  to 
the  column ;  and  therefore,  if  this  column 
is  square,  the  concrete  in  its  four  corners 
is  wasted.     Of  course,  the  question  arises 
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whether  the  concrete  saved  pays  for  the 
additional  carpenter  work.  .As  a  rule,  the 
two  items  almost  counterbalance  each  oth- 
er, so  that  the  matter  of  appearance  is 
more  important  than  the  matter  of  econ- 
omy. 

These  two  sides  of  the  columns  are  held 
together,  as  shown,  by  bolts;  the  opposite 
two  sides  by  hardwood  wedges  between  the 
bolt  and  the  form,  as  close  as  possible  to 
the  end  of  the  bolt.  It  will  be  noticed  that 
in  some  cases  the  sides  are  made  up  of 
narrow  strips.  This  is  to  facilitate  the  re- 
duction in  size  of  the  columns  from  floor 
to  floor.  In  warm  weather  there  is  no  need 
of  having  more  column  forms  than  one 
complete  set  for  one  story,  even  when 
work  is  proceeding  at  the  rate  of  a  story 
in  five  or  six  days.  In  a  ten-story  build- 
ing each  column  form  is  then  used  ten 
times,  once  in  each  story.     Each  of  these 
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narrow  strips  represents  the  reduction  in 
diameter  of  the  column  from  one  story  to 
the  next.  It  is  of  course  much  cheaper  to 
have  these  strips  ripped  beforehand  in  the 
mill  than  to  have  a  carpenter  rip  off  a  strip 
for  each  successive  story.  The  outside  and 
inside  of  the  exterior  column  form  are 
not  made  up  of  narrow  strips  for  the  rea- 
son that  exterior  columns  are  usually  the 
same  width  from  basement  to  roof.  To 
reduce  the  section  of  an  exterior  column 
only  the  thickness  is  reduced. 

Figure  6  shows  the  section  of  a  typical 
floor.  Note  the  method  of  supporting  this 
member,  the  "girder  bottom,"  on  the  hori- 
zontal clamps  of  the  column  form,  and  of 


supporting  the  beam  forms  on  the  girder 
bottom.  Thus  all  the  forms  for  a  floor 
may  be  erected  before  any  posts  are  put  in. 
The  posts  are  put  in  at  any  time  after  the 
beams  are  in  place,  without  any  lateral 
bracing  whatever.  In  this  way  time  and 
labor  are  saved.  If  2-inch  lumber  is  used 
for  beams,  the  beams  must  be  at  least  3 
inches  shallower  than  the  girds,  in  order 
to  allow  the  beam  form  to  be  supported  by 
the  girder  bottom. 

This  wedge-shaped  piece  is  a  "key"  in- 
serted to  facilitate  removal  of  form.  The 
flat  cover  or  panel  which  supports  the  floor 
slab  is  better  than  the  box-shaped  type, 
for  the  reason  that  any  slight  errors  in  line 
are  taken  up  at  the  junction  between  cover 
and  beam  side,  and  a  slight  variation  in 
this  dimension  is  not  conspicuous. 

In  removing  forms  the  column  forms 
are  first  removed.  As  has  been  said,  the 
details  about  the  tops  of  column  forms 
should  be  so  designed  that  they  may  be 
removed  without  in  any  way  disturbing 
the  beam  and  girder  forms.  Next,  the 
posts  are  taken  from  under  the  girder.  The 
girder  bottom  then  drops.  The  nails  are 
drawn  from  the  key,  which  is  nailed  only 
to  the  girder  side,  the  key  is  knocked  out, 
the  posts  are  taken  from  under  the  beam, 
the  so-called  "spreaders"  are  knocked 
from  under  the  cover,  and  the  beam  form 
comes  down  in  one  piece.  The  girder 
sides,  which  are  beveled  at  the  ends,  come 
out  easily,  as  does  also  the  cover,  which 
is  beveled  on  all  four  edges. 

Figure  S  shows  a  method  of  supporting 
exterior  column  forms  and  shows  some 
typical  exterior  wall  forms. 

A  circular  saw  will  effect  economy  in  a 
building  of  moderate  size,  especially  if  the 
same  engine  or  motor  may  be  used  to  run 
the  saw  and  other  machines,  such  as  a  bor- 
ing machine,  a  steel  hoist,  a  grindstone  or 
a  shear. 

In  warm  weather,  with  a  complete  set  of 
forms  for  one  story,  a  speed  of  construc- 
tion of  one  story  in  eight  or  nine  work- 
ing days  may  be  attained.  With  one  com- 
plete set  of  column  forms  and  a  set  and  a 
half  of  floor  forms  a  speed  of  a  story  a 
week  may  be  attained.  The  size  of  the 
building  in  plan  makes  very  little  differ- 
ence. 

In  the  discussion  of  methods  of  handling 
steel  the  first  question  is.  To  what  extent 
shall  machinery  be  used  in  bending  bars? 
At  the  present  day  there  is,  so  far  as  I 
know,  no  machine  which  bends  tension 
bats  for  beams  and  girders  as  economical- 
ly as  they  can  be  bent  by  hand.  For  one 
thing,  the  cost  of  handling  the  bars  to  and 
from  the  place  of  bending  is  a  large  per- 
centage of  the  cost  of  bending,  and  this 
cost  would  remain  the  same  in  either  case. 
The  decisive  reason  is,  however,  that  the 
number  of  possible  shapes  of  bent  bars  is 
infinite ;  the  number  of  different  shapes  re- 
quired in  one  building  is  very  large,  and  a 
machine  to  be  efficient  would  have  to  be 
capable   of   rapid   adjustment     from     one 


shape  to  another  and  consequently  com- 
plicated. 

A  machine  can  be  made  to  bend  stirrups 
and  hangers  economically,  as  they  are  light 
and  of  smaller  variety  than  tension  bars. 

In  making  spirals  two  processes  are  in- 
volved :  First,  bending  the  steel — which  is 
usually  in  the  form  of  wire — to  the  r^ 
quired  diameter ;  second,  spacing  the  coils  to 
the  required  pitch  and  fastening  them  so 
rigidly  to  longitudinal  bars  that  this  pitch 
will  not  be  disturbed  in  handling.    The  first 
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process  is  accomplished  more  economically 
by  machine,  the  second  usually  by  hand. 

Figure  7  shows  a  simple  form  of  block 
for  bending  beam  and  girder  bars.  The 
block  is  attached  rigidly  in  a  horizontal 
position  to  a  bench,  the  bar  is  dropped  in 
the  slot,  a  piece  of  extra  heavy  pipe  is 
slipped  over  the  end  of  the  bar,  and  two 
or  three  men  bend  it  to  the  required  angle. 
This  bending  block  may  be  made  of  an 
iron  plate  with  two  angles  riveted  to  it 
back  to  back  to  form  the  slot.  Stirrups 
when  bent  by  hand  are  bent  on  such  a  plate 
the  angles  of  course  being  small  and  only 
far  enough  apart  to  admit  a  bar  of  the 
size  u";d  for  stirrups.    A  Uock  for  bend- 


ing stirrups  may  be  made  small  enough  V> 
slip  into  the  pocket. 

Spirals  are  made  up  on  a  simple  wooden 
reel,  the  requisites  of  this  reel  being  that 
it  should  be  rigid,  adjustable  for  different 
diameters  and  collapsible  to  allow  the  fin- 
ished spiral  to  be  easily  slipped  off. 

Whether  power  other  than  hand-power 
should  be  used  to  hoist  the  reinforcement 
to  the  floor  where  it  is  to  be  used  depends 
upon  the  height  of  the  building  and  the 
quantity  of  steel  on  each  floor.  The  wages 
of  an  engineer  for  one  day  will  pay  for  a 
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great  deal  of  hoisting  by  hand.  In  case  the 
job  is  large  enough  to  warrant  installing  a 
power  hoist,  a  convenient  form  of  derrick 
is  shown  in  Fig.  8.  It  is  of  course  neces- 
sary to  have  steel  on  a  floor  before  concrete ; 
therefore,  the  necessity  of  having  a  derrick 
light  enough  to  be  attached  to  the  forms 
before  they  are  filled  .is  apparent.  The 
strain  of  the  fall-rope  on  the  derrick  pulls 
the  column  out  of  plumb  less  than  an  inch, 
and  this  displacement  is  easily  recovered 
with  a  guy-rope  and  turn-buckle  before 
concreting. 

Figure  9  shows  a  typical  layout  of  con- 
crete mixer  and  hoist.  You  will  note  that 
no  hopper  is  shown  for  charging  the  mix- 
er. The  question  whether  or  not  a  charg- 
ing hopper  shall  be  used  depends  on  sev- 
eral things.  Unless  it  is  possible  to  set  the 
mixer  several  feet  lower  than  the  storage 
of  sand  and  stone,  some  kind  of  hoist  must 
be  arranged  to  fill  the  hopper.  This  means 
additional  machinery  and  generally  tlie 
wages  of  an  additional  engineer.  In  New 
York  City  one  of  the  obstacles  to  setting 
a  mixer  much  lower  than  the  storage  piles 
is  tide-water.  Basement  floors  in  New 
York  are  usually  laid  as  near  tide  level  as 
possible.  During  the  construction  of  a 
building  the  basement  is  used  for  storage 
of  sand  and  stone,  and  in  order  to  set  the 
mixer  much  lower  than  the  basement  floor 
an  expensive  water-proof  pit  must  be  con- 
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structed.  A  charging  hopper  of  course 
makes  it  possible  to  charge  the  mixer  more 
rapidly:  but  the  fact  should  be  borne  in 
mind  that  no  time  is  saved  by  diarging  the 
mixer  more  rapidly  than  the  concrete  can 
be  taken  away.  The  mixer  should  be  set 
so  low  that  the  wheelbarrows  run  on  a  level 
grade  or  slightly  down-grade  in  feeding 
the  mixer. 

In  the  case  shown  here  the  mixer  is 
driven  from  the  shaft  of  the  hoist,  and  this 
shaft,  from  the  motor. 

Figure  10  shows  the  side  view  of  the 
framework  in  which  the  bucket  runs.  How 
targe  a  mixer  to  install  depends  upon  the 
rate  at  which  concrete  is  to  be  used.  An 
ordinary  mixing  plant  will  turn  out  easily 
forty  batches  per  hour,  and  may  be  made 
to  tarn  out  sixty  batches  if  the  hoist  is 
designed  to  t^ke  it  away  as  fast  as  that.  In 
laying  out  a  schedule  for  concreting  atten- . 
tion  should  be  given  to  the  fact  that  speed 
makes  for  economy,  for  the  reason  that 
there  are  several  special  men  in  a  concrete 


gang  whose  wages  remain  the  same  regard- 
less of  the  amount  of  concrete  placed. 
These  are  an  engineer,  a  foreman  and  at 
least  three  laborers — namely,  one  throwing 
water  into  the  mixer,  one  dumping  the 
mixer  and  one  loading  the  wheelbarrows 
up  on  the  floor.  The  sum  of  their  wages 
at  New  York  rates  is  $16.60  per  day.  If 
eighty  yards  are  mixed  in  a  day  these  men 
add  to  the  cost  of  mixing  about  20  cents 
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per  yard;  if  160  yards  are  mixed  they  add 
only  10  cents  per  yard. 

With  regard  to  plant  in  general,  it  may 
be  said  that  many  contractors  make  the 
mistake  of  installing  more  machinery  than 
is  warranted  by  the  quantity  of  material 
to  be  handled  by  this  machinery.  For  ex- 
ample, on  a  piece  of  concrete  work  con- 
taining about  1,500  cubic  yards  of  concrete, 
which  I  once  visited,  $10,000  had  been 
spent  in  plant  before  a  yard  of  concrete 
was  mixed.  At  least  $8,000  of  this  was 
wasted ;  for  although  the  unit  of  costs  may 
have  been  made  less  than  they  would  have 
been  if  more  primitive  methods  had  been 
employed,  the  total  costs,  including  the 
cost  of  installation,  were  much  greater. 
The  machinery  did  not  have  enough  to  do 
to  pay  for  itself.  To  determine  correctly 
the  kind  and  quantity  of  machinery  to  use, 
a  contractor  must  have  both  good  judg- 
ment and  a  thorough  knowledge  of  costs. 


A    Concrete    Wall    Form   Clamp    of 
Simple  Construction. 

The  accompanying  sketches  show  a  com- 
bined wall  form  clamp  and  tie  which  is 
simple  in  character  and  should  prove  use- 
ful in  many  places.  As  illustrated  this 
clamp  serves  as  a  plank  holder  as  well  as 
a  wall  form  tie,  thus  doing  away  with 
studding  or  bracing;  it  is  obvious,  how- 
ever, that  the  device  will  serve  also  as  a 
wall  form  tie  when  studding  is  used.  The 
"clamp"  proper,  which  is  the  essential  part, 
consists,  as  will  be  seen,  of  a  jaw  pivoted 
like  a  pair  of  pincers  which  grasps  the 
looped  end  of  the  tie  wire,  and  of  a  tail 
slotted  to  receive  steel  wedges  which  brace 
against  a  washer.  The  form  boards  are 
slotted,  as  shown,  to  receive  the  clamps. 
The  arrangement  of  the  clamps,  ties  and 
form  boards  is  clearly  shown  by  the  ac- 
companying illustrations.  The  clamps  and 
ties  are  made  by  Charles  Dietrichs,  Little 
Ferry,  N.  J.,  who  gives  the  following  ex- 
planation of  their  use : 


For  the  average  two-story  house,  the 
ground  dimensions  of  which  are  about  22 
X30  ft,  where  the  ordinary  10  or  12-in. 
walls  for  foundation  are  used,  about  200 
of  the  tie  wires  for  use  with  the  Die- 
trichs clamp  are  required  and  about  500 
wires  of  the  8-in.  size  for  the  upper  sto- 
ries, or  a  total  of  700  wires  for  the  com- 
plete work  will  be  found  ample.  This  es- 
timate of  quantity  of  wires  required  is 
based  on  the  spacing  of  wires  about  every 
4  ft.  and  this  will  be  found  a  sufiiciently 
short  distance  to  allow  of  procuring  rigid 
forms. 

It  is  generally  found  most  convenient 
to  build  the  forms  three  boards  high 
throughout  the  entire  ground  size,  and  this 
method  will  require,  for  a  house  of  the 
dimensions  specified,  approximately  150  to 
200  clamps.  The  clamps — unlike  the  tie 
wires — may  be  used  over  and  over  again, 
and  their  cost,  therefore,  should  not  be 
considered  a  part  of  any  one  job,  as  they 
are  indestructible  and  represent  an  invest- 
ment for  continued  use. 

On  the  basis  as  above  estimated,  .the 
cost  of  the  tie  wires  is  approximately  $5 
and  the  cost  of  200  clamps  $70,  making  a 
total    cost — aside    from     the     lumber     re- 


Wall  Form  Clamp  and  Wall  Tie. 

quired  with  the  use  of  these  cIamps-:-of 
$75,  and  the  only  portion  of  this  expendi- 
ture which  should  be  charged  to  any  one 
job  is  a  very  small  percentage  of  the  cost 
of  the  clamps  and  the  cost  of  tie  wires 
which  are  imbedded  in  the  wall.  If  24- 
used  as  forms  for  both  foundation  and 
in.  panels,  instead  of  12-in.  boards,  are 
upper  stories,  it  will  reduce  the  number  of 
tie  wires,  as  well  as  the  number  of  clamps 
required,  by  from  30  to  50  per  cent. 


The  Isthmian  Canal  Commission  is  now 
calling  for  bids  for  Portland  cement  for 
use  in  the  construction  by  the  Isthmian 
Canal.  The  total  quantity  to  be  used  is 
4,500,000  bbl.  more  or  less,  and  the  con- 
sumption will  be  at  the  rate  of  about  4,500 
bbl.  per  day. 
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Earth  and  Rock  Section 


Note:  This  Section  Is  devoted  to  methods  and  costs  of  excavating  earth  and 
rode  and  building  embanlcments.  It  will  cover  the  grading  of  roads  and  rail- 
roads, dilcing  and  canal  wori<,  dredging,  building  reservoirs  and  earth  dams, 
sewer  and  water  pipe  trenching,  quarrying,  etc. 


The  Use  of  a  Water  Jet  to  Increase 

the  Speed  of  Rock  Drilling  and 

a   Formtila   Estimating   the 

Amount    of    Water 

Necessary. 

There  is  probably  no  kind  of  rock  that 
can  not  be  drilled  more  rapidly  with  the 
use  of  water  jet  for  removing  the  sludge 
tiian  without  a  jet.  Even  upon  the  gneiss 
of  New  York  City  i  water  jet  has  proved 
very  effective  (Gillette's  "Rock  Excava- 
tion," page  290).  A  water  current  of  prop- 
er volume  washes  away  the  sludge  and 
rock  chips  from  the  bottom  of  the  drill  • 
hole,  and  leaves  a  clean  face  of  rock  for 
the  bit  to  strike.  But  the  question  that 
has  puzzled  many  an  engineer  and  con- 
tractor has  been:  What  volume  of  water  is 
necessary  to  lift  the  sludge  and  chips 
vertically?  In  this  article  we  shall  give 
the  first  rational  solution  of  this  problem 
that  has  ever  appeared  in  print.  But, 
before  giving  the  solution  of  the  problem, 
we  shall  give  the  results  of  that  solution 
in  the  form  of  a  rule  that  may  be  readily 
applied  in  any  given  case  of  rock  drilling. 

Rule:  To  ascertain  the  number  of  gat- 
Ions  of  water  per  minute  required  to  re- 
move sludge  from  a  drill  hole,  by  means 
of  a  vertically  rising  current  of  teater, 
square  the  diameter  of  the  drill  hole  at 
its  mouth  (the  diameter  being  measured  in 
inches),  multiply  by  the  square  root  of  the 
diameter  of  the  largest  grain  or  particle 
of  sludge  (also  mecuured  in  inches  or 
fractions  of  an  inch);  and  then  multiply 
by?- 

Example:  A  drill  hole  is  zyi  ins.  diam- 
eter at  its  mouth,  and  the  largest  grain  of 
sludge  (that  is,  the  largest  chip  of  rock) 
is  J4  in.  diameter.  How  many  gallons  of 
water  must  a  water  jet  deliver  per  min-  • 
ute? 

According  to  the  rule,  square  2^,  and 
the  result  is  6%.  Take  the  square  root  of 
%,  which  is  yi..  Then  multiply  the  6% 
by  the  14  by  7,  and  the  product  is  nearly 
22  gallons  per  minute. 

It  will  be  noted  that  the  quantity  of  wa- 
ter required  increases  as  the  square  of 
the  diameter  of  the  hole,  so  that  doubling 
the  diameter  of  a  drill  hole  (at  its  mouth) 
increases  the  amount  of  water  four  times. 
It  will  also  be  noted  that  the  amount  of 
water  required  increases  as  the  square 
root  of  the  diameter  of  the  largest  grain 
or  chip  of  rock  to  be  elevated.  Hence  a 
chip  four  times  as  large  will  require  only 
twice  as  much  water. 

Now  we  shall  give  the  solution  of  this 
problem  in  detail. 


When'  grains  of  rock  or  sand  are  al- 
lowed to  drop  vertically  through  still  wa- 
ter, a  maximum  velocity  is  quickly  at- 
tained, after  which  they  fall  with  a  uni- 
form velocity  through  the  water.  If  the 
grains  are  large,  the  velocity  is  greater 
than  if  they  are  small.  Grains  having  a 
high  specific  gravity  fall  faster  than  grains 
having  a  low  specific  gravity.  About  40 
years  ago  a  German  mining  engineer,  Rit- 
tinger,  made  some  experiments  upon  grains 
of  different  sizes  up  to  about  0.4  in.  in 
diameter,  and  deduced  the  following  form- 
ula from  his  experiments: 

v=  16.4  Vd  {G— I) 

v  =  velocity  of  the  grain,  in  inches,  per 
second. 

d  =  diameter  of  the  grain,  in  inches. 

G=specific  gravity  of  the  grain. 

This  formula  relates  to  "average  grains" 
and  gives  their  velocity  when  falling 
through  still  ,water  after  they  have  at- 
tained a  constant  velocity.  Rounded 
grains  have  a  velocity  about  10  per  cent 
gn'eater,  and  flat  grains  have  a  velocity 
about  20  per  cent  less  than  "average 
grains." 

In  1894,  Trans.  Am.  Inst.  Min.  Eng., 
Vol.  24,  p.  409,  Prof.  Robert  H.  Richards 
made  public  the  results  of  a  large  number 
of  experiments  on  grains  falling  through 
water.  The  grains  were  all  very  small, 
none  being  larger  than  0.08  in.  They  were 
allowed  to  fall  through  8  ft.  of  water. 
Richards  found  that  for  quartz  grains  the 
velocity  was: 

v=  30  v/'d 
According  to  Rittinger,  with  quartz  hav- 
ing a  specific  gravity  of  2.64,  the  velocity 
would  be: 

v=  20  V'd 
Since    civil    engineers    and     contractors 
-rarely  have  to  excavate  rock  much  heavier 
than  quartz,  it  will  be  safe  to  use  Rich- 
ard's formula — 

v=  30  v^ 

In  order  to  lift  grains  of  rock  vertically 
by  means  of  an  upward  rising  current  of 
water,  the  velocity  of  the  water  must  ex- 
ceed the  velocity  that  those  grains  would 
attain  when  falling  through  still  water. 

This  is  clearly  the  fundamental  principle 
to  be  used  in  calculating  the  quantity  of 
water  required  to  keep  a  drill  hole  free  of 
sludge  by  means  of  a  water  jet.  Let  A 
be  the  area  in  square  inches  of  the  drill 
hole  at  its  mouth,  then: 
irD* 

(I)     A  = . 

4 


D  being  the  diameter  of  the  hole  in 
inches. 
Let  Q  be  the  number  of  gallons  of  water 
per  minute  rising  through  the  drill  bole, 
as  delivered  by  the  water  jet,  then : 
vA 

(2)  Q  =  6oX 

231 

V  being  the  velocity  of  the  rising  cur- 
rent of  water  in  inches  per  second.  There 
are  231  cu.  ins.  per  gallon,  hence  the  aji 
in  the  denominator.  The  60  in  the  nu- 
merator is  introduced  to  reduce  a  velocity 
(v)  of  inches  per  second  to  inches  per 
minute. 

Substituting   for   A  its   value   given  in 
equation    (i),  we  have: 
6ov     ^D* 

(3)  Q  =  ^X . 

231        4 
Now,  according  to  Richard's  formula  for 
the  velocity  of  grains  falling  through  still 
water,  we  have: 

(4)  V-  30  yTd 
If  the  V  in  equation  (3)  is  equal  to  the 
V  in  equation  (4),  we  shall  have  barely 
enough  water  rising  through  the  drill  hole 
to  elevate  grains  of  sludge  having  a  diam- 
eter d.  Hence  combining  equations  (3) 
and  (4),  we  have: 

(6)  Q«=»  60x30  V7x«-D» 

Substituting  for  r  its  value  3.14,  we 
have: 

(6)  Q=6.1  D«  V-d 

In  order  to  provide  a  small  factor  of 
safety  that  will  insure  the  delivery  of  the 
grains  of  sludge  at  the  mouth  of  the  drill 
hole,  let  us  substitute  7  for  the  6.1  in 
equation  (6).     Then, we  have: 

(7)  Q=  7  D«  v^ 

Q"  gallons  of  water  per  minute 
D=  diameter  of  mouth  of  drill  hole  in 

inches. 
d=   diameter  of  largest  grain  of  sludge 
in  inches. 

Formula  (7)  is  the  formula  upon  which 
the  rule,  above  given,  is  based,  and  is  not 
only  perfectly  reliable,  but,  we  believe,  a 
rational  solution  of  a  problem  that  has 
never  been  solved  before. 

In  very  tough  rock  the  grains  of  sludge 
are.  often  exceedingly  small.  Assuming 
that  the  largest  grains  to  be  elevated  by 
the  water  jet  are  one-hundredth  of  an 
inch  in  diameter  and  that  the  hole  is  2^ 
ins.  diameter,  and  applying  equation  (7), 
we  have: 
Q=.  7x(2i)»  v'^  =4.375  gals,  per  min 

This  is  practically  454  gals,  per  minute. 

In  very  soft  rocks,  like  shale,  the  grains 
of  sludge  are  often  exceedingly  large;  and. 
as  we  have  seen  in  applying  the  rule  above, 
it  will  take  22  gals,  per  minute  to  elevate 
rock  chips  %  in.  diameter  through  a  drill 
hole  2^  ins.  diameter  at  its  mouth. 

Should  the  specific  gn"avity  of  the  rock  be 
greater  than  2.6,  our  formula  (eq.  7)  must 
be  modified  in  accordance  with  Rittinger's 
formula  for  grains  falling  in  water,  above 
given. 

Now  that  an  accurate  method  of  fore- 
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casting  the  amount  of  water  for  removing 
sladge  and  rock  chips  is  available,  there 
should  be  a  much  more  frequent  use  of 
the  water  jet  in  the  future  than  there  ever 
has  been  in  the  past.  There  is  nothing 
complex  about  the  use  of  a  jet.  A  small 
pipe,  say,  3  ft.  long,  fastened  to  the  end 
of  the  hose  that  supplies  the  water,  is 
shoved  down  into  the  drill  hole  alongside 
the  drill  shank,  and  its  nozzle  is  kept 
about  8  or  10  ins.  above  the  bottom  of 
the  hole — the  current  of  water  does  the 
rest 

By  drying  the  sludge  and  screening  it, 
the  diameter  of  the  largest  grains  to  be 
lifted  by  the  current  of  water  is  readily 
ascertained.  It  will  be  found,  however, 
that  upon  the  introduction  of  a  water  jet 
grains  of  larger  size  than  were  previously 
found  in  the  sludge  will  be  removed.  This, 
in  itself,  is  one  of  the  strongest  reasons 
why  the  water  jet  increases  the  efficiency 
of  a  drill  for  the  drill  bit  is  relieved  of 
the  work  of  pulverizing  every  chip  of  rock 
that  it  loosens.  It  is  nothing  remarkable 
10  increase  the  number  of  feet  of  hole  per 
day  per  drill  by  50  per  cent  upon  the  in- 
troduction of  a  water  jet  of  proper  volume. 


The  Cost  of  Efurtfa   Excavatioa   with 
Wagons  During  Winter  Weather. 

A  factor  that  enters  into  the  cost  of 
earth  excavation  is  the  weather  conditions 
under  which  the  work  is  done.  Excessive- 
ly warm  or  cold  weather  means  that  both 
men  and  animals  will  do  less  work  and 
cold,  wet  weather  means  that  the  roads 
for  transporting  the  excavated  material 
will  be  cut  up,  adding  to  the  cost  of  haul- 
ing. In  fact  nearly  every  item  of  cost 
nill  be  increased  by  bad  weather. 

In  the  job  about  ^o  be  described  this 
was  the  case.  The  work  was  done  in 
constructing  a  railroad  in  the  month  of 
Febniary,  when  frequent  snows  and  rain 
occurred,  and  for  a  number  of  days,  the 
ground  was  freezing  throughout  the  day. 
The  work  was  started  near  a  large  body 
of  water  and  a  cold  wind  blew  from  over 
this  water  chilling  the  men  and  animals. 

The  ground  was  a  sandy  loam,  and  lit- 
tle or  no  loosening  of  the  material  would 
have  been  necessary  if  the  weather  had 
not  been  so  cold.  The  material  was  taken 
from  a  large  burrow  pit  and  a  few  days' 
work  with  a  plow  would  have  loosened 
the  i,a93  cu.  yds.  excavated;  but,  owing  to 
the  ground  freezing,  the  plow  had  to  be 
used  7  days.  This  alone  added  4  or  5  cts. 
per  cubic  yard  to  the  cost. 

The  earth  was  hauled  in  wagons  an 
average  distance  of  2,500  ft.  The  dump 
was  over  a  marsh,  and  an  extra  man  was 
needed  on  the  embankment  to  help  cast 
the  earth  ahead,  so  the  horses  could  walk 
over  the  marsh.  The  dumpmen  also  had 
to  knock  some  of  the  earth  out  of  the 
wagons  on  account  of  its  being  frozen. 
For  two  days  a  third  man  was  needed  to 
assist  in  this  work.  This  added  to  the 
cost  of  dumping.    The  wagons  used  were 


tyi  cu.  yd.  capacity.  National  patent  dump 
wagons,  and  they  carried  for  each  load 
about  I  cu.  yd.  place  measurement.  Ten 
round  trips  were  made  a  day  so  each 
wagon  took  10  yards  to  the  dump  and  the 
lost  time  and  time  consumed  in  making 
the  trip,  averaged  one  hour  for  each  load. 
This  shows  how  the  cost  of  hauling  was 
increased  as  the  teams  should  have  travel- 
ed from  17  to  20  miles  per  day,  instead  of 
10  miles. 

The  men  shoveled  64  cu.  yds.  per  day. 
With  this  kind  of  material  from  13  to 
14  cu.  yds.  per  man-day  should  have  been 
loaded,  showing  conclusively  how  the 
weather  affected  the  physical  exertions  of 
the  men.  This  small  output  of  the  men, 
increased  the  supervision  cost  per  cubic 
yard. 

The  wages  paid  on  the  job  for  a  10  hr. 
day  were  as  follows: 

Foreman    $2.50 

Laborers    1.50 

Teams,  driver  and  2  horses 4.50 

Plow,  3  men  and  4  horses 9.00 

The  total  cost  of  excavating  and  trans- 
porting the  1,393  cu.  yds.  2,500  ft.  was: 

Foreman        $     44XX> 

Laborers    301-50 

Teams    562.50 

Plowing    63.00 

Dumpmen    '.. .       54.00 

ToUl    $i,o^3SO 

This  gives  a  cost  per  cubic  yard  for  the 
various  items  as   follows: 

Foreman    $0,032 

Loosening    0.050 

Loading   0.233 

Dumping    0.041 

Hauling    0435 

Total    $0,791 

To  illustrate  how  the  weather  did  affect 
the  cost  of  this  work,  a  comparison  of  this 
unit  cost  with  some  work  done  on  the 
same  job  during  the  previous  autumn  will 
be  made.  The  weather  conditions  were 
ideal.  The  same  wages  were  paid.  The 
cost  per  cubic  yard  for  the  2,500  ft.  haul 
was: 

Foreman    $0,016 

Loosening    0.000 

Loading    0.125 

Dumping    0.019 

Hauling    0.260 

Total    $0,420 

No  plowing  was  done  as  the  sandy  loam 
was  readily  shoveled  by  the  men  without 
any  loosening.  The  men  shoveled  12  cu. 
yds.  per  day,  and  the  teams  carried  i  cu. 
yd.,  place  measurement,  for  a  load.  This 
means  that  they  traveled  17  miles  per  day. 
Two  men  were  used  on  the  dump,  as  dur- 
ing February. 


Of  the  practically  600,000  miles  of  rail- 
way in  the  world  but  about  10  per  cent 
are  found  in  strictly  tropical  territory. 


A  Contractor's  Backet  or  Pail  for 
Handling  Heavy  Materials. 

The  ordinary  pail  is  not  strong  enough 
to  stand  the  rough  usage  to  which  it  has 
to  be  put  on  contract  work.  A  wooden 
bucket  soon  falls  to  pieces,  while  a  metal 
pail  becomes  battered  and  dented  out  of 
shape.  Buckets  used  on  construction  work 
are  used  to  carry  heavy  loads,  such  as 
concrete,  asphalt,  mud,  mortar,  tar  and 
numerous  other  materials.  To  get  the 
contents  out  of  a  bucket  often  necessitates 
pounding  it  on- its  staves  or  bottom.  It  is 
this  work  that  quickly  destroys  most 
buckets. 

We  illustrate  a  bucket  that  is  designed 
especially  for  contract  purposes.  The 
bucket  is  made  of  oak,  heavily  ironed.  It 
has  a  reinforced  bottom  which  makes  it 
difficult  to  knock  it  out,  even  when  used 
for  soaking  horses'  feet,  and  the  horse 
stands  in  the  pail.  A  heavy  iron  strap 
passes  down  the  sides  of  the  bucket  and 
across  the  bottom  and  is  riveted  on  the 
top  of  the  bucket  in  such  a  way  that  it  is 
impossible    to   get   it   off   without   tearing 


the  bucket  apart.  The  bail  is  attached  to 
the  ends  of  this  strap,  which  takes  the 
strain  and  weight  off  of  the  staves.  This 
is  an  important  feature  of  the  construc- 
tion of  a  bucket,  that  is  to  handle  heavy 
materials,  especially  in  hoisting. 

This  bucket  is  also  made  with  a  coun- 
ter sink  hook  on  the  inner  top  edge, 
which  allows  the  pail  being  pounded  on 
edge  to  remove  its  contents  without  in- 
jury to  the  staves.  It  is  stated  that  this 
contractor's  bucket  will  outlast  a  dozen 
of  the  ordinary  kind.  The  price  of  this 
bucket  is  $8  per  dozen,  and  at  this  price 
it  is  claimed  that  a  contractor  saves  fully 
50  per  cent  over  using  other  buckets. 

This  contractor's  bucket  is  manufactured 
by  James  S.  Barron  &  Co.,  Franklin  St. 
and  West  Broadway,  New  York.  This 
company  also  makes  all  kinds  of  special 
tubs  and  wooden  hoisting  buckets,  accord- 
ing to  specifications  furnished  on  special 
orders. 


The  greatest  length  of  railway  lines  in 
any  tropical  country  is  in  India  (including 
Burma),  which  has  30,000  miles  of  line. 
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Roads  and  Streets  Section 


Note:  This  Section  is  devoted  to  metliods  and  cosu  of  road  and  street  con- 
struction. It  will  cover  road  building  in  all  its  details,  the  construction  of 
pavements,  sidewalks  and  gutters,  the  testing  and  use  of  paving  materials  and 
the  machinery  and  tools  used  in  road  building  and  paving. 


The  Detailed  Cost  of  a  Season's  Work 

La3ri]ig  Asphalt  Pavements,  Labor 

and   Materials   Itemized 

Separately. 

BY   F.   E.   PUFFER.* 

The  following  is  an  account  of  the  cost 
of  laying  77,ao8  sq.  yds.  of  asphalt  pave- 
ment in  an  eastern  city,  which  was  a  sea- 
son's work. 

The  price  paid  for  common  labor  was 
$1.50  a  day,  and  $5  a  day  for  team  and 
driver. 

COST   OF   ASPHALT    PAVEMENT. 
(77,208  SQ.   YDS.) 

Total 
Per       Per 
sq.  yd.   sq.  yd. 
Grading  street: 

Sundries   $0,021 

Labor    0.204 

Teams   ($S  a  day) 0.087    $0,312 


Concrete  base  (6-in.)  : 
0.173    bbl.    natural    cement 

at  $0.83   $0,144 

0.055  cu.  yds.  sand  delivered 

at  $0.98  0.054 

0.176  cu.  yds.  stone  deliv- 
ered at  $1.62 0.385 

Sundries    0.015 

Labor  .laying  0.094 

Labor,  general   o.ooi    $0,593 


Binder   (iH  ins.)  : 

Materials   $0,188 

Fuel    0.016 

Tools  and  sundries o.ooi 

Labor,  yard  0.026 

Labor,  laying 0.023 

Labor,  general   o.ooi 

Teams,  hauling  ($5  a  day).  0.024    $0,279 


Surface  (2-in.) : 

Materials   $0,645 

Fuel    0.022 

Tools  and  sundries 0.054 

Labor,  yard  0.053 

Labor,  laying 0.047 

Labor,  general  0.028 

Teams,   hauling   0.035    $0,884 


General  Expense: 

Salaries  $0,018 

Rent  and  expenses 0.014 

Plant,   etc 0.025    $0-O57 


Grand  total   $2,125 

The  exact  proportions  of  the  materiah 
used  in  the  binder  and  in  the  surface  coat- 

•52  North  Uth  St.,  Newark,  N.  J. 


are  not  available,  but  the  prices  paid  for 
materials  and  supplies  were  as  follows: 

Binder  stone $1.00  per  cu.  yd. 

.\sphalt  $50.75  per  ton 

Petroleum  residuum 7%  cts.  per  gal. 

Sand  65  cts.  per  cu.  yd. 

Pulverized  lime  stone $3.50  per  ton 

Coal  (anthracite)  used  in  dryers. $3  per  ton 
Coal  (soft)  used  under  boilers.$2.85per  ton 
Wood  to  heat  a.sphalt  tanks... $4  per  cord 

It  will  be  noted  that  the  cost  of  the 
asphalt  was  much  higher  than  it  is  at 
present,  the  present  price  being  about  $30 
a  ton.  Since  there  are  about  4  lbs.  of 
asphalt  per  sq.  yd.  of  binder,  and  about  19 
lbs.  per  sq.  yd.  of  surface  coat,  the  differ- 
ence of  $20  a  ton  (or  i  ct.  per  lb.  of  as- 
phalt) would  reduce  the  above  given  costs 
by  4  cts  per  sq.  yd.  of  binder  and  19  cts. 
per  sq.   yd.  of  surface  coat. 

An  old  plant  having  a  value  of  about 
$22,000  was  used.  The  plant  repairs 
amounted  to  $1,525,  or  2  cts.  per  sq.  yd., 
which  is  unusually  low.  Ordinary  plant 
charges  are  about  y'/t  cts.  per  sq.  yd.  where 
a  modern  plant  is  used,  but  in  such  cases 
the  labor  cost  is  lower  than  in  this  case. 
I  have  made  no  allowance  for  interest  on 
and  depreciation  of  plant. 

The  fallacy  of  attempting  to  estimate  the 
cost  of  asphalt  pavements  from  a  single 
day's  operation  is  clearly  shown  by  com- 
paring the  records  of  costs  on  different 
jobs  extending  over  considerable  periods 
of  time.  Marked  differences  of  cost  oc- 
cur, arising  partly  from  variations  in  local 
conditions,  and  partly  from  the  varying 
efficiency  of  the  workers,  afid  partly  from 
the  exactions  of  the  inspector. 

The  following  are  the  costs  of  three  dif- 
ferent streets,  showing  how  costs  vary. 

Contract  A  was  performed  under  favor- 
able weather  conditions  on  a  suburban 
street,  close  to  the  source  of  supply  of  con- 
crete materials  and  far  from  the  paving 
plant.  The  cost  was  a  little  below  the  sea- 
son's average  above  given: 

CONTRACT  A. 
(3,284  SQ.   YDS.) 

Total 
Per       Per 
sq.  yd.    sq.  yd. 
Grading  street : 

Sundries    $0,019 

Labor  0.123 

Teams    0.089    $0,231 


Concrete  base   (6-in.")  : 
Natural  cement  at  $0,866  per 

bbl $0,138 

Sand  at  $0.92  per  cu.  yd. .  $.051 
Stone  at  $1.77  per  cu.  yd. .  0.295 


Sundries   0.015 

Labor  0.093   $o.55B 


Binder   (i^-in.): 

Materials    $0,192 

Fuel    , o.oii 

Tools  and  sundries 0.002 

Labor,  yard  0.024 

Labor,  laying 0.024 

Teams  hauling  0.024   $0^77 


Surface    (2-in.)  : 

Materials    $0,673 

Fuel    0.026 

Tools  and  sundries 0.055 

Labor,  yard  0.047 

Labor,  laying 0.042 

Labor,  general 0.029 

Teams  hauling  0.035   $0,907 


General  expense  $0,042    $0i]4> 


Grand  total   fixt^f 

Contract  B  was  the  last  contract  of  the 
season.  Weather  was  unfavorable  but  not 
severe.  Length  of  haul  was  less  than 
the  average  for  the  season.  The  forces, 
except  asphalt,  were  somewhat  demoral- 
ized by  the  fact  that  the  job  would  sooa 
end.    The  cost  was  naturally  high: 

CONTRACT  B. 
(5,278  SQ.   YDS.) 

Total 
Per       Per 
sq.  yd.  sq.yd. 
Grading  street: 

Sundries    $0,021 

Labor    0.138 

Teams    0.129    $0,288 


Concrete  base  (6-in.)  : 
Cement  at  $0,845  per  bbl.. $0.1 42 
Sand  at  $1.18  per  cu.  yd. . .  0.063 
Stone  at  $1.93  per  cu.  yd . ,  0.321 

Tools  and  sundries  0.015 

Labor  0.104    Jo^S 

Binder   (ij4-in.): 

Materials    $0,195 

Fuel    o.oi  I 

Labor,  yard  0.030 

Labor,  laying ao25 

Teams  hauling 0.925    $0267 


Surface  (2-in.)  : 

Material    $0,666 

Fuel    0.023 

Tools  and  sundries 0.056 

Labord,  yard  0.041 

Labor,  laying   0.053 

Labor,  general   0.029 

Teams  hauling   0.035    $0,905 


General  expense  $0,057    $0.57 


Grand  total   $2.i8i> 

Contract  C  varies  from  the  others  in 
having  a  i-in.  binder  and  a  ij^-in.  surface 
specified.  .\s  a  matter  of  fact,  however, 
the  asphalt  was  laid  thicker  than  specified, 
due  to  the  fact  that  the  men  had  not  been 
used    to   laying   any   light   pavement  tint 
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year.  The  work  was  located  near  the 
paving  plant,  also  near  the  source  of  sup- 
ply of  cement,  etc.  The  weather  was  good. 
The  cost  was  naturally  low : 

CONTRACT   C. 
(3404   SQ.   YDS.) 

Total 
Per       Per 
sq.  yd.    sq.  yd. 
Grading  street : 

Sundries    $0,021 

Labor    0.110 

Teams    0.091     $0,222 


Concrete  base    (6-in.)  : 
Cement  at  $0,876  per  bbl.  .$0,151 
Sand  at  $0.71  per  cu.  yd. ..  0.039 

Stone   0.205 

Tools  and  sundries 0.016 

Labor  0.069    $0,480 


Binder  (l-in.)  : 

Materials    $0,152 

Fuel    0.009 

Sundries    0.001 

Labor,  yard   0.027 

Labor,  laying  coao 

Teams  hauling 0.005    $0,215 

Surface  (i54->n.)  : 

Materials    $0495 

Fuel    0.019 

Tools  and  sundries  0.042 

Labor,  yard   0.043 

Labor,  laying  0.062 

Labor,  general  0.022 

Teams  hauling  0.007    $0,690 


Genera!  expense  $0057    $0,057 


Grand  total    $1,664 

It  seems  to  the  writer  that  while  the 
ordinary  cost  estimates  based  on  a  single 
Hay's  work  are  valuable,  and  often  the 
best  that  can  be  obtained  and  set  a  stand- 
ard wliich  superintendents  should  strain 
every  nerve  to  maintain,  nevertheless  the 
above  figures  show  that  there  is  an  elusive 
something  governing  the  cost  of  work 
which  daily  cost  estimates  fail  to  indicate. 
This  may  be  supplied  in  part  by  the  trade 
instinct  of  an  experienced  estimator  and 
partly  by  reference  to  tables  of  averages  of 
similar  work.  In  any  event,  however,  dif- 
ferences between  estimates  and  results,  if 
tiiey  do  not  balance  each  other,  will  make 
or  break  any  contractor. 


What  is  claimed  to  be  the  most  power- 
ful engine  ever  built  has  recently  been 
completed  by  the  Allis-Chalmers  Co.  for 
the  U.  S.  Steel  Corporation.  The  engine, 
which  has  a  capacity  of  25,000  H.  P., 
weighs  550  tons,  without  foundation-plates 
or  fly-wheel.  It  is  a  horizontal,  twin-tan- 
•lon  rolling  mill  engine,  with  cylinders  42- 
in.  and  70-in.  by  S4-in.  stroke,  designed  to 
operate  condensing  at  175  lbs.  steam  pres- 
sure and  a  speed  of  150  to  200  R.  P.  M.. 
<lrTeloping  its  maximum  power  at  the 
highest  number  of  revolutions. 


The  Municipal  Asphalt  Repair   Plant 

of  New  Orleans— Its  Cost  and 

Data  on  Its  Operation. 

The  contract  for  the  first  asphalt  pave- 
ment in  New  Orleans  was  let  on  Oct.  13, 
1883,  and  the  work  was  completed  on  Dec. 
31,  1884.  The  contract  embraced  49,830  sq. 
yds.  of  pavement,  consisting  of  a  6-in.  con- 
crete foundation  with  yi-in.  binder  cushion 
and  2-in.  wearing  surface;  the  contract 
price  was  $3.50  per  square  yard.  This  and 
the  pavements  covered  by  the  three  suc- 
ceeding contracts  were  laid  under  a  20- 
year  maintenance  guarantee.  The  remain- 
der of  the  pavements,  including  part  of 
those  constructed  in  1887,  were  laid  under 
a  5-year  maintenance  guarantee.  The  to- 
tal amount  of  asphalt  pavement,  mainte- 
nance of  which  by  its  constructors  bad  ex- 
pired prior  to  Jan.  i,  1908,  was  549,749 
sq.  yds.  Of  this  amount  398,536  sq.  yds. 
is  to  be  maintained  by  the  city,  and  151,213 
sq.  vds.  by  the  New  Orleans  Ry.  &  Light 
Co.' 

Previous  to  December,  1904,  no  serious 
and  definite  effort  had  been  made  to  pro- 


1906.  A  report  on  the  operation  of  the 
plant  for  the  year  ending  Aug.  31,  1907,. 
has  just  been  made  by  Mr.  W.  J.  Hardee, 
City  Engineer,  and  from  this  report  has. 
been  taken  the  matter  in  this  article. 

PLANT,    STRUCTURES    AND    EQUIPMENT. 

The  plant  was  erected  in  a  lot  of  ground. 
175  ft.  X  260  ft.,  owned  by  the  city  and 
formerly  employed  for  garbage  disposal, 
purposes.  The  plant  furnished  and  erected 
by  the  Warren  Bros.  Asphalt  Paving  Co. 
covers  about  1,500  sq.  ft.  of  ground  and 
consists  of  a  building  formed  of  concrete 
foundation,  brick  walls  and  floors  and  roof 
of  steel  beams,  expanded  metal  and  cinder 
concrete.  The  boiler  and  engine  section  is 
I  story  high;  the  dryer  section  and  the 
asphalt  melting  tanks  section  are  each  2 
stories  high,  and  the  central  or  tower  sec- 
tion, containing  the  sand  bin,  the  mineral 
dust  bin,  and  the  mixer,  is  3  stories,  or  32 
ft.  high.  The  boiler  and  engine,  the  dryer, 
and  the  asphalt  melting  tanks  each  have 
a  substantial  foundation  of  concrete,  inde- 
pendent of  the  foundation  of  the  buildings. 
The  hot  sand,  or  stone  bin,  and  the  mixer, 
together  with  their  auxiliary  apparatus,  are 
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Sketch    Showing    Layout    of    New    Orleans  Asphalt  Repair  Plant. 


vide  for  the  systematic  care  of  the  asphalt 
pavements  on  which  the  maintenance  con- 
tracts had  expired,  although  during  1903 
$69,597  was  expended  in  repairs.  No  re- 
pairs whatever  were  made  during  1904,  and 
in  the  next  18  months  but  $43450  was  ex- 
pended for  repairs.  As  a  result  nearly 
all  of  the  asphalt  pavement  under  the  di- 
rect care  of  the  city  was  badly  in  need  of 
repairs.  In  order  to  care  for  this  pave- 
ment the  city  decided  to  erect  a  plant  and 
accordingly  in  1904  asked  bids  for  furnish- 
ing and  erecting  a  repair  plant.  The  speci- 
fications under  which  bids  were  asked  gave 
the  fullest  latitude  to  bidders  in  designing 
the  arrangement  of  the  plant  and  in  select- 
ing the  machinery,  apparatus,  fixtures,  etc. 
It  was  required,  however,  that  the  plant 
be  operated  with  coal  as  a  fuel,  and  that 
it  be  capable  of  turning  out  each  lo-hour 
working  day  not  less  than  1,000  sq.  yds. 
of  binder  when  laid  \Vi  ins.  thick  after 
compression  on  the  street  or  1,000  sq.  yds. 
of  pitch  asphalt  wearing  surface  when  laid 
2  ins.  thick  after  compression.  The  War- 
ren Bros.  Asphalt  Paving  Co.,  of  Cam- 
bridge, Mass.,  was  the  only  bidder  and  on 
Dec.  5,  1905,  its  bid  was  accepted.  The 
plant  was  accepted  by  the  city  on  Aug.  21. 


carried  on  a  conical-shaped  steel  frame,. 
4-Iegged  tower  erected  just  within  the 
building  and  resting  on  pier  concrete  foun- 
dations independent  of  building  foundations. 
The  cost  of  the  plant  and  the  appurte- 
nant structures  was  as  follows: 
Demolition    of    old    garbage    plant 

buildings    $475 

Asphalt  plant — Warren  Bros.  As- 
phalt Paving  Co.'s  contract,  $16,- 
862.50;  city  alterations  and  addi- 
tions.  $2,736.50    19.599 

Yard  fence*  and  gates 859 

Switch   tracks    1,189. 

Yard  pavements  and  drain? 6,721 

Tower  tank  and  filter 1.330 

Water  pipes  and  outlets 1.015 . 

Warehouse  and  platform 1 471 

Asphalt  shed    289 

Blacksmith  shop  and  equipment....  222 

Stable,  rolling  pen  and  wagon  shed.  5.31 1 

Stone  crusher  and  storage  bin 1,966 

Yard   material   bins 332 

Office  and  store  room  building 5.509 

Landing  bins  and  roads 1.432 

Lighting    352 

General  cleaning  of  premises 298' 


Total    $48,365. 
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While  the  building  of  the  municipal  re- 
pair plant  was  in  progress  and  nearing 
completion  the  following  equipment  was 
provided: 

The  live  stock  consist  of  17  mules  and 
3  horses;  the  mules  are  used  in  wagons 
and  carts  and  the  horses  in  buggies.  The 
harness  consists  of  6  sets  of  double  wagon 
harness,  10  sets  of  single  cart  harness  and 
3  sets  of  single  buggy  harness.  The  stable 
equipment  consists  of  hose  for  washing  live 
stock  and  rolling  stock,  curry  combs, 
brushes,  halters,  blankets,  and  other  ar- 
ticles usually  used  in  well  conducted  sta- 
bles. 

The  rolling  stock  consists  of  10  Watson. 
4-wheel,  2-cu.-yd.  asphalt  dump  wagons ; 
8  i-cu-yd.,  single-mule  dump  carts ;  2  Ten- 
nessee 4-wheel  wagons  with  capacity  of 
4,000  lbs.  each;  I  4-wheel  float  dray,  5 
inch-tires,  with  capacity  of  6  tons;  and  I 
4-wheel,  single-horse  storm  buggy.  Each 
wagon  and  cart  is  equipped  with  a  canvas 
(tarpaulin)  cover. 

In  addition  to  134  tools  of  various  kinds 
necessary  to  operate  the  plant  furnished 
by  the  Warren  Bros.  Asphalt  Paving  Co., 
the  plant  is  equipped  with  the  following: 

1  Fairbanks  platform  scales  mounted  on 
rollers  for  weighing  materials;  i  4-wheel 
3-ft  lo-in.  by  2-ft.  lo-in.  Fairbanks  wagon 
hand  truck;  12  iron  frame  and  bed  wheel- 
barrows; 6  short-handle  shovels;  12  Jong- 
handle  shovels;  10  axes;  6  picks;  8  crow- 
bars; 8  sledgehammers,  assorted  sizes;  and 
a  number  of  small  tools  of  various  kinds. 

The  street  tools  consist  of  the  following: 

2  large-size  tool  boxes,  made  by  city;  18 
wooden  street  barriers,  made  by  city;  i 
Universal  8-ton  steam  asphalt  roller;  i 
Universal  3^-ton  steam  asphalt  roller;  i 
i,ooo-lb.  iron  hand  asphalt  roller;  I  4- 
wheel  lire  wagon  for  heating,  tamping  and 
smoothing  irons;  i  2-wheel,  loo-gal.  mix- 
ing kettle;  18  asphalt  tamping  irons;  15 
asphalt  smoothing  irons;  66  asphalt  axes; 
107  picks;  18  mattocks;  I03  long-handle 
shovels;  40  short-handle  shovels;  24  iron 
frame  and  bed  wheelbarrows;  6  axes;  200 
lin.  ft.  of  i-in.-diameter  wire  wrapped  rub- 
ber hose;  6  sledgehammers;  8  chisels  of 
various  sizes;  10  crowbars;  and  a  number 
of  small  tools  of  various  kinds. 

The  testing  laboratory,  operated  in  con- 
nection with  the  plant,  is  equipped  with  ce- 
ment testing  apparatus,  oil  tester,  brick 
tester,  etc. 

The  cost  of  this  equipment  may  be  sum- 
marized as  follows: 
Live     stock,    harness,    and     stable 

equipment    $6,197 

Rolling  stock  and  equipment 3,i8o 

Plant  tools   837 

Street   tools    5,492 

Office  furniture  447 

Laboratory  equipment   1490 

Total    $17,644 

Soon  after  the  plant  was  placed  in  op- 
eration the  city  ordered  it  to  do  a  consid- 
erable amount  of  work  not  originally  con- 


templated. This  included  the^  repairing  of 
streets  other  than  those  paved  with  as- 
phalt, and  accordingly  the  following  addi- 
tional equipment  was  purchased: 

Pioneer,  7-ton  steam  road  roller $1,113 

Giampion  steel  road  grading  machine  150 
Austin,     700-gallon     capacity     road 

sprinkler    396 

Rolling  stock   1,027 

Railroad  plows  with  extra  points...       39 

Wheel  scrapers  140 

Harness   139 

Live   stock    1,700 

Total    $4,704 

The  road  roller  was  purchased  second- 
hand for  $500  and  was  overhauled  and  re- 
paired at  a  cost  of  $613.  The  wheel  scra- 
pers and  road  girder  were  also  purchased 
second-hand,  for  a  little  more  than  half 
their  original  cost  For  the  plow  and  gra- 
ding machine  mules  17^  hands  high  and 
weighing  about  1,600  lbs.  were  secured. 

Summarizing,  the  total  cost  of  the  plant 
and  equipment  is  seen  to  be  as  follows: 

Structures  and  their  equipment $48,365 

Equipment    17,673 

Additional  equipment   4,704 

Total  cost   $70,583 

SUPPLIES. 

Certain  of  the  supplies  used  in  connec- 
tion with  the  plant  were  purchased  by 
contract.    These  included  the  following: 

Lake  Shore  sand  at  90  cts.  per  cu.  yd.  in 
barge  load  lots  on  board  barges  moored  at 
repair  plant  landing ;  Tchef  uncta  River  sand 
at  $1.50  per  cu.  yd.,  conditions  of  delivery 
the  same  as  for  Lake  Shore  sand ;  washed 
river  gravel  at  $2.27  per  cu.  yd.,  in  carload 
lots  on  board  cars  at  repair  plant  switch 
track;  Brilliant  Nut  (screened)  coal,  at 
$2.75  per  ton,  in  carload  lots  on  board  cars 
■  at  repair  plant  switch  track ;  refined  as- 
phalt at  $18.50  per  net  ton  f.  o.  b.  yard  of 
repair  plant.  All  other  supplies  were  pur- 
chased from  time  to  time,  as  they  were 
required,  in  open  market,  in  carload  lots  or 
less. 

In  the  following  table  are  shown  the 
amount  and  value  of  the  materials  and 
supplies  used  in  connection  with  the  plant 
between  Sept   i,  1906,  and  Aug.  31,  1907: 

Av.Unit 
Cost.    Total. 

Asphalt,  465.99  tons 18.50    $8,561 

Fluxing  oil,  125,527  lbs .0075         940 

Naphtha,  6,753  gals iS      1.019 

Lake  Shore  sand,2,58o  cu.yds.      .99      2,566 

River  sand,  1,779  cu.  yds 1.64      2,920 

Tchefuncta   River    sand,  250 

cu.  yds 1.60        400 

Mineral  dust,  321  tons 5.50      1,764 

River  gravel,  564  cu.  yds 2.27      1.272 

Cement,   1,936  bbls 2.04      3,944 

Coal,  389  tons 2.84      1,105 

Day  gravel.  3,178  cu.  yds 1.50      4,786 

New    small    granite    blocks. 

3240    07         227 

Old     small     granite     blocks, 

4600    04         184 


New  building  brick,  9,000 gB 

Old  building  brick,  8,500 25 

Pine  wood,  49Ji  cords 568  283 

Oak  wood,  41'A  cords 6.74  280 

Lake  shells,  3,618  cu.  yds 146  S>304 

Brickbats,  696  cu.  yds 1.48  iflsi 

Cast  iron,  32,924  lbs .'.  1,289 

Drain    pipes    and   Y's,  3,026 

lin.   ft 979 

Laboratory  supplies 24 

Office  supplies,  stamps,  etc 436 

Engineers'  supplies 606 

Oats,  122,172  lbs 015  i&o 

Bran,  6,600  lbs .01  66 

Hay,  39fi  tons  24.72  983 

Stable  supplies   309 

Blacksmith   supplies    87 

LABOR. 

The  following  is  a  list  of  the  permanent 
employes : 

Annuil 
Wage. 

Superintendent    $2,500 

Secretary    l^oo 

Stenographer    720 

Street  foreman   1,500 

Assistant  street  foreman ijoo 

Yard   foreman   t.soo 

Engfineer    1,500 

Fireman   780 

Steam  roller  engineer i  j8o 

Blacksmith    : 1,060 

Yard  clerk    7» 

Messenger    600 

Hostler    7» 

Night    watchman    720 

Veterinary    180 

Chemist    i&o 

Chemist  helper   720 

From  time  to  time  such  laborers,  addi- 
tional assistant  foremen  and  other  em- 
ployes, as  were  required,  were  hired  by  the 
day.  When  operations  were  first  com- 
menced nearly  all  the  plant  and  street  em- 
ployes were  negroes,  but  as  fast  as  white 
men  who  could  satisfactorily  do  the  work 
were  found,  the  negroes  were  displaced: 
within  a  few  months  six  negroes  only  re- 
mained and  these  were  engaged  at  the 
plant  on  a  class  of  work  for  which  white 
men  were  not  well  fitted. 

Teamsters  and  some  of  the  laborers  were 
paid  at  the  rate  of  $1.75  per  day;  but  the 
large  majority  were  paid  at  the  rate  of  $3 
per  lo-hour  day.  Pavers,  stone  workers 
and  brick  masons  were  paid  from  $3.50  to 
$4  per  8-hour  day. 

DATA    OM    OPERATION. 

Each  work  executed  by  the  repair  plant 
was  charged  with  the  actual  cost  of  mate- 
rials and  labor  employed,  but  as'there  were 
fixed  charges  properly  chargeable  to  all 
work,  these  charges  were  subdivided  into 
two  heads,  special  charges  and  general 
charges,  and  proportionately  charged  to 
each  work  on  the  basis  of  cost  of  nuterial 
and  labor  actually  employed. 

The  following  is  a  statement  of  the  items 
and  amounts  included  in  special  charges 
which  have  been  proportionately  appor- 
tioned to  the  cost  of  repair  of  asphalt  pave- 
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meots  and  the  cost  of  new  asphalt  pave- 
ments: 

One-half  cheoiist's  salary  for  year..  $720 
One-half  chemist's   helper's    salary 

for  year  310 

One-half  cost  of  laboratory  supplies.  12 

One-half  cost  of  gas 4 

Engineer's  salary  for  year 14SO 

Fireman's  salary  for  year 725 

Engineer's  supplies    606 

Coal  used  at  plant 972 

Pine  wood  used  at  plant 30 

Oak  wood  used  at  plant 46 

One-half    day    laborer's    wages    at 

plant  for  year 8,092 

Damaged  cement 100 

Total    $13,066 

The  testing  laboratory  also  serves  the 
Qty  Engineer's  Department,  hence  the  di- 
vision of  cost 

General  charges  included  all  expendi- 
tures for  the  year,  other  than  those  in- 
cluded in  special  charges,  and  for  materials 
and  labor  employed  in  repairing  asphalt 
pavements,  constructing  new  asphalt  pave- 
ments and  executing  miscellaneous  im- 
provements. The  following  is  a  statement 
of  the  items  and  amounts: 

Annual  employes'  salaries $15,673.96 

One-half  day  laborer's  wages  at 

plant    8,092.3s 

live  stock  fed 3>032.76 

Electric  lighting  331-75 

Electridty  for  crusher J33.35 

Water  at  plant 300.00 

Water  on  street 163.50 

Blacksmith's  supplies   87.52 

Office  supplies  43600 

Stable  supplies   309-30 

Horseshoeing    494-70 

Extra  teams    1,629.10 

Car  fare  and  incidental  expenses.       570.90 

Lost  and  worn-out  tools 265.80 

Lost  live  stock    270.00 


of  wearing  surface.    The  cost  of  the  work 
was-  as  follows : 

Materials   $12,130 

Labor    8312 

Proportion  of  special  charges 6,305 

Proportion  of  general  charges 10,342 


Total    $31,790.99 

The  plant  was  placed  in  operation  in  Au- 
gust, 1906,  and  from  Sept.  i,  1906.  to  Aug. 
31,  1907,  cared  for  352,302  sq.  yds.  of  as- 
phalt pavement,  on  which  maintenance 
guarantees  had  expired.  The  gross  cost 
of  this  work  was  $40,307  or  1144  cts.  per 
sq.  yd.  on  all  of  the  asphalt  pavement  un- 
der the  direct  care  of  the  city.  The  re- 
pair work  consisted  of  the  construction  of 
8,024  cu.  ft  of  concrete,  23,682  sq.  yds.  of 
naphtha  coat  and  35,905  sq.  yds.  of  asphalt 
wearing  surface,  the  cost  being  as  follows : 

Materials    $i5-279 

Labor    7-177 

Proportion  of  special  charges 6.761 

Proportion  of  general  charges 11,090 


Toul    $40,307 

During  the  year  the  repair  plant  forces 
constructed  new  asphalt  pavements  on  por- 
tions of  eight  streets,  at  a  gross  cost  of 
$37,589-  This  work  included  6,125  SQ>  yds. 
of  grading,  36,707  cu.  ft.  of  concrete,  8,369 
sq.  yds.  of  naphtha  coat  and  8.396  sq.  yds. 


Total    $37,589 

In  addition  to  the  work  on  asphalt  pave- 
ment a  considerable  amount  of  miscella- 
neous improvements  were  made,  including 
curb  setting,  repairing  with  crushed '  stone, 
grading,  billing,  and  the  like.  The  total 
cost  of  these  miscellaneous  improvements 
was  $31,347,  made  up  as  follows: 

Materials   $13,854 

Labor    7ii29 

Proportion  of  general  charges 10,364 


Total    $31,347 

Practically  all  of  the  crushed  stone  used 
in  the  concrete  foundation  for  the  new  as- 
phalt pavements  was  obtained  from  the 
rock  crusher  operated  in  connection  with 
the  repair  plant  The  plant  turned  out 
1,143  cu.  yds.  of  crushed  stone  and  old 
vitrified  paving  brick  at  a  cost,  for  power 
and  direct  labor,  of  $533  or  46.66  cts.  per 
cu.  yd.  The  stone  was  secured,  without 
cost.  The  crusher  is  a  Reliance  crusher 
equipped  with  4  sets  of  toggels  for  the 
crushing  of  stone  into  six  different  sizes. 
It  is  driven  by  a  Westinghouse  20  H.  P. 
induction  motor;  the  motor  is  housed  in  a 
very  small  but  substantial  frame  building 
to  protect  it  against  dust  and  the  weather; 
it  is  erected  on  a  concrete  foundation  and 
surrounded  by  a  cement  mortar  finished 
floor.  The  motor  also  drives  the  endless 
chain  bucket  elevator,  which  lifts  the 
crushed  stone  24  ft  into  the  storage  bin. 
This  motor  also  drives  some  of  the  black- 
smith's a[^aratus  as  well  as  the  chemist 
"rattler"  for  testing  paving  brick  and  stone. 
Around  the  receiving  hopper  of  the  crush- 
er is  a  platform  21  ft.  by  14  ft.  and  6Jt. 
above  the  yard  surface  for  the  convenient 
handling  of  material  to  be  crushed. 

Including  feed,  hostler's  and  stable  boy's 
wages,  veterinary's  salary,  shoeing,  medi- 
cines, etc.,  it  cost  an  average  of  64.9  cts. 
per  head  per  day  to  feed  and  care  for  the 
live  stock. 

The  repair  plant  forces  worked  every 
day  throughout  the  entire  year,  except 
Sundays,  non-working  holidays  and  days 
when  it  rained.  The  asphalt  plant  worked 
141  days  and  turned  out  altogether  88,947 
cu.  ft.  of  "wearing  surface"  mixture,  equiv- 
alent to  49,415  sq.  yds.  of  pavement  2  ins. 
in  thickness;  the  largest  day's  run  was 
1.845  cu.  ft.  and  the  smallest  day's  run  was 
45  cu.  ft 

When  the  plant  was  operating,  one  man 
only,  at  $3.00  per  night,  was  engaged,  at 
the  plant,  at  night.  The  melting  tanks  were 
loaded  during  the  day  and  this  man  fired 
the  main  boiler,  operated  the  air  com- 
presfor,  and  attended  to  proper  tempera- 
ture being  maintained,  by  means  of  the 
steam  heating  coils,  in  the  tanks;  when  the 


plant  was  not  operating,  this  man  worked 
in  the  yard,  as  a  skilled  laborer,  at  $2.50 
per  day.  On  an  average  6  hours  were  con- 
sumed in  converting  one  tank  of  asphalt 
and  fluxing  oil  into  suitable  asphaltlc  ce- 
ment. 

In  all  instances  naphtha  coat,  in  lieu  of 
so-called  binder,  was  employed  in  both  re- 
paving  old  pavements  and  constructing  new 
pavements.  Naphtha  binder  was  not  only 
much  cheaper  but  Mr.  Hardee  considers 
it  also  much  more  substantial  and  durable. 
This  coat  is  described  in  the  report  as  fol- 
lows. Naphtha  coat  is  formed  of  vapor- 
ized gasoline  and  asphalt  mixed  in  equal 
proportions;  it  is  put  on  the  concrete  foun- 
dation, when  the  same  is  perfectly  dry,  by 
hand,  with  brushes,  just  as  paint  would  be 
applied,  and  to  the  least  possible  thickness ; 
it  is  practically  impervious  to  moisture  and 
prevents  the  moisture  that  is  commonly 
ever  present  in  the  concrete  foundation  of 
our  pavements  from  attacking,  through  ca- 
pillary attraction,  the  base  of  the  asphalt 
"wearing  surface"  and  rotting  it;  addi- 
tionally, the  "naphtha  coat"  effects  a  strong 
union  of  the  concrete  foundation  and  the 
asphalt  "wearing  surface"  and  prevents  the 
latter  from  being  displaced  in  warm  weath- 
er, as  is  so  frequently  the  case  in  old 
pavements  in  which  gravel  "binder"  has 
been  employed.  In  repairing  old  pavements 
where  the  combined  thickness  of  the  "bin- 
der" and  "wearing  surface"  was  consid- 
erably more  than  2  ins.  concrete  was  gen- 
erally added  to  the  original  concrete  foun- 
dation. 

The  cost  of  the  raw  materials— that  is, 
asphalt,  fluxing  oil,  sand,  mineral  dust  and 
naphtha— necessary  to  construct  I  sq.  y4, 
of  asphalt  wearing  surface  with  naphtha 
coat,  on  the  basis  of  162-3  per  cent  shrink- 
age in  compressing  by  steam  roller,  was 
39-13  cts. 

The  largest  day's  run  made  by  the  as- 
phalt plant  was  on  June  24,  1907,  when 
surfacing  (new  pavement)  the  Esplanade- 
Claiborne  Ave.  intersection.  In  9  hours, 
205  boxes,  gross,  of  "wearing  surface"  mix- 
ture were  turned  out;  3  Watson  wagons 
hauled  this  material  from  the  plant  to 
where  it  was  laid,  a  distance  of  a  little 
more  than  2  miles ;  and  this  material  com- 
pleted 1,020  sq.  yds.  of  pavement  intended 
to  be  2  ins.  in  thickness.  The  cost  of  the 
fuel  and  labor,  including  wages  of  plant 
foreman,  employed  in  preparing  the 
"wearing  surface"  mixture;  the  wages  of 
wagon  drivers  and  the  care  and  feed  of 
the  teams;  and  the  labor,  including  fore- 
man, roller  men  and  fuel,  in  laying  the 
"naphtha  coat"  and  "wearing  surface" 
amounted  in  all  to  $127.23,  or  12.47  cts.  per 
sq.  yd.  Preparing  the  sub-grade  for  the 
foregoing  pavement  cost  14  cts.  per  sq.  yd. ; 
the  concrete  foundation,  6  ins.  in  thick- 
ness, cost  87  cts.  per  sq.  yd.;  and  the 
"naphtha  coat"  and  asphalt  "wearing  sur- 
face" cost  51.6  cts.  per  sq.  yd.,  making  a 
total  cost  of  $i.5.'?6  per  sq.  yd.  for  mate- 
rials (on  the  basis  of  aggregate  for  con- 
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Crete  foundation  having  cost  $2.27  per  cti. 
yd.)  and  labor  actually  employed,  and  of 
$1.64  per  sq.  yd.  including  special  and  gen- 
eral charges. 

One  box,  or  9  cu.  ft.,  of  asphalt  "wear- 
ing surface"  mixture  will  lay  5  sq.  yds.  of 
completed  pavement  2  ins.  in  thickness.  In 
the  general  case  the  new  pavement  laid  in 
making  repairs  exceeded  2  ins.  of  thick- 
ness, because  "binder"  was  not  used,  which 
accounts  for  the  seeming  discrepancy  in 
the  quantity  of  "wearing  surface"  mixture 
turned  out  by  the  plant  and  the  number 
of  square  yards  of  pavement  actually  laid; 
because  of  greater  thickness  than  2  ins.  the 
44,301  sq.  yds.  of  pavement  actually  laid 
was  equal  to  49415  sq.  yds.  of  pavement  2 
ins.  in  thickness. 

It  is  worthy  of  note  that  no  allowance 
was  made  in  the  above  costs  for  interest 
or  depreciation  on  the  plant. 


Specifications  of  the  National  Cement 

Users'  Association  for  Cement 

Sidewalks. 

At  the  convention  of  the  National  Ce- 
ment Users'  Association  held  at  Buffalo, 
N.  Y.,  Jan.  21-23,  the  Committee  on  Side- 
walks, Streets  and  Floors  presented  the 
following  spectiications  for  cement  side- 
walks: 

The  ground  base  should  be  made  as  solid 
and  permanent  as  possible.  Where  exca- 
vations or  fills  are  made,  all  wood  or  other 
materials  which  will  decompose  should  be 
removed  and  replaced  with  earth  or  other 
filling  like  the  rest  of  the  foundation. 

Fills  of  clay  or  other  material  which  will 
settle  after  heavy  rains  or  deep  freezing 
should  be  tamped  solid  in  layers  not  more 
than  6  ins.  in  thickness,  so  as  to  insure  a 
solid  embankment  which'  will  remain  firm 
after  the  walk  is  laid. 

Embankments  should  not  be  less  than 
2'/4  ft.  wider  than  the  walk  which  is  to' 
be  built.  When  porous  material,  such  as 
coal  ashes,  granulated  slag  or  gravel,  is 
used.,  under  drains  of  agricultural  tile 
should  be  laid  to  the  curb  drains  or  gut- 
ters so  as  to  prevent  water  accumulating 
and  freezing  under  the  walk  and  breaking 
the  blocks. 

The  position  of  shade  trees  should  not  be 
less  than  4  ft.  from  the  walk.  Carolina 
poplar,  elm  or  shade  trees  whose  roots  run 
near  the  surface  of  the  ground  should  not 
be  less  than  10  ft.  from  the  walk. 

Lines  and  grades  should  be  given  by.  a 
civil  engineer;  the  stakes  to  be  not  over 
25  ft.  apart  and  far  enough  from  the  walk 
line  so  that  an  inspector  may  see  that  the 
walk  is  laid  to  line  grade. 

The  mold  strips  should  be  firmly  blocked 
under  the  ends  of  the  center  of  the  strips 
and  carefully  straight-edged,  care  being  ta- 
ken that  the  strips  are  parallel  with  the 
engineer's  line  and  the  height  of  the  grade 
stakes.  The  walks  should  be  laid  with  a 
drop  of  %  in.  to  the  foot  toward  the  curb 
gutter. 


The  thickness  of  the  walk  should  be  de- 
termined by  the  location,  the  amount  of 
travel  and  danger  of  being  broken  by  heavy 
bodies  falling  on  it,  or  frost. 

Business  front  walks  should  not  be  less 
than  4  ins.  thick  and  can  be  6  ins.  with 
profit.  The  top  coat  of  business  walks 
should  not  be  less  than  1%  ins.  thick. 

In  residence  districts  the  top  coat  should 
not  be  less  than   i   in.  wearing  thickness, 
and  the  thickness  for  different  widths  of  • 
walks  should  be  as  follows: 

Six  feet  wide,  the  minimum  at  the  cen- 
ters should  be  4H  ins.  thick;  at  the  edges, 
4  ins.  thick. 

Five  feet  wide,  the  minimum  at  the  cen- 
ters should  be  3^  ins.  thick;  at  the  edges, 
354  ins.  thick. 

Four  and  one-half  feet  wide,  the  mini- 
mum at  the  centers  should  be  3^  ins. 
thick;  at  the  edges,  3J4  ins.  thick. 

Four  feet  wide,  the  minimum  at  the  cen- 
ters should  be  3^  ins.  thick;  at  the  edges, 

3  ins.  thick. 

All  other  widths,  the  minimum  at  the 
centers  should  be  3^  ins.  thick;  at  the 
edges,  3  ins.  thick. 

Size  of  blocks  may  be  determined  by  the 
width  and  thickness  of  the  walk.  Business 
front  walks  should  contain  not  over: 

12  sq.  ft.  when  the  walk  is  4      ins.  thick. 

16  sq.  ft.  when  the  walk  is  5      ins.  thick. 

20  sq.  ft.  when  the  walk  is  sYi  ins.  thick. 

25  sq.  ft.  when  the  walk  is  6      ins.  thick. 

Residence  districts,  where  the  walks  are : 

6  ft.  wide,  5  ins.  thick  at  the  center,  the 
blocks  should  be  not  over  6  ft.  or  less  than 

4  ft.  long. 

6  ft.  wide,  454  ins.  thick  at  the  center,  the 
blocks  should  be  not  over  5  ft.  or  less  than 
4  ft.  long. 

S  ft.  wide,  4J4  ins.  thick  at  the  center,  the 
blocks  should  be  not  over  5  ft.  or  less  than 
4  ft.  long. 

5  ft.  wide,  4  ins.  thick  at  the  center,  the 
blocks  should  be  not  over  5  ft.  long,  or  less 
than  4  ft.  long. 

454  ft.  wide,  4  ins.  thick  at  the  center,  the 
blocks  should  be  not  over  45/2  ft.  or  less 
than  3  ft.  long. 

4  ft.  wide,  4  ins.  thick  at  the  center,  the 
blocks  should  be  not  over  4  ft.  or  less  than 
3  ft.  long. 

4  ft.  wide,  iYi  ins.  thick  at  the  center,  the 
blocks  should  be  not  over  4  ft.  or  less  than 
3  ft.  long. 

Other  widths  less  than  the  above  4  ins. 
thick  at  the  center  the  blocks  should  be 
not  over  4  ft.  or  less  than  254  ft.  long. 

Other  widths  less  than  the  above  3J4  ins. 
thick  at  the  center  the  blocks  should  be 
not  over  zYi  ft.  or  less  than  2'/2  ft.  long. 

Concrete. — Bottom  coat  gravel.  The 
largest  size  to  not  be  over  I  in.  and  all 
under  %  in.  to  be  considered  sand.  Pro- 
portions to  be  one  part  high-grade  Port- 
land cement  to  four  parts  clean  hard  grav- 
el, and  sand  eijough  to  fill  the  voids,  which 
makes  the  proportions,  as  most  gravel  will 
measure,   after   being   filled   with    sand,    i 


part  cement  to  5  of  the  whole  aggregate 
sand  and  gravel. 

Bottom  coat  crushed  stone. — The  size 
of  broken  stone  should  not  be  larger  than 
^  in.  and  vary  in  size  to  %  in.  and  free 
from  fine  screenings  and  dust  or  soft  stone. 
Proportions  to  be  i  part  high  grade  Port- 
land cement,  2  parts  clean  and  sharp  sand 
and  4  parts  broken  stone,  or  what  is 
termed  by  consulting  engineers  and  con- 
crete experts  as  i  cement  to  4  of  stone, 
and  sand  enough  to  fill  the  voids. 

Mixing  of  both  gravel  and  broken  stone 
should  be  done  by  placing  stone  in  the 
mixing  box  or  on  the  platform  first,  then 
spread  the  sand  evenly  over  the  stone  and 
in  like  manner  the  cement  over  the  sand. 
Then  cut  through  from  top  to  bottom  id 
thin  slices,  which  will  insure  an  even  mix. 
Then  turn  with  hoe  or  shovel  twice  before 
adding  water,  which  should  be  done  with 
a  sprinkler  and  hoed  over  as  sprinkled. 
The  batch  should  be  turned  at  least  once 
after  the  water  is  applied.  The  amount 
of  water  used  in  the  bottom  coat  should 
be  only  enough  to  make  it,  when  firmly 
tamped,  solid  and  not  quaky. 

Top  coat. — ^Three  parts  high  grade  Pon- 
land  cement  and  5  parts  clean,  sharp  sand 
mixed  dry  and  screened  through  a  No.  4 
sieve.  In  the  top  coat  the  amount  of  water 
used  should  be  just  enough  so  that  the 
surface  of  the  walk  can  be  tamped,  struck 
off,  floated  and  finished  within  twenty  min- 
utes after  it  is  spread  on  the  bottom  coat, 
and  when  finished  it  should  be  solid  and 
not  quaky. 

An  edger  not  less  than  I  in.  radius 
should  be  used  on  the  out  edges  of  the 
walk. 

Separation  of  the  blocks  should  be  done 
with  a  spud  not  over  6  ins.  wide  and  Va 
in.  thick,  and  to  insure  complete  separation 
th.e  groove  should  cut  through  into  the 
ground  base.  Fill  the  groove  with  dry 
sand  before  the  top  coat  is  spread  and 
the  top  coat  should  be  cut  through  to  the 
sand  after  floating  and  troweling  and  a 
jointer  run  in  the  groove,  then  again  draw 
a  trowel  through  the  groove  so  as  to  in- 
sure a  complete  separation  of  the  blocks. 

The  protection  of  newly  finished  walla 
from  storms  can  be  accomplished  by  cover- 
ing with  roofing  paper  or  canvas.  Canvas 
should  never  be  laid  on  the  walk,  but 
stretched  over  on  a  slant  so  as  to  run  the 
water  off. 

Grading  after  the  walks  are  ready  for 
use  should  be  on  the  curb  side  of  the  walk 
iVi  ins.  lower  than  the  walk  and  not  less 
than  %  in.  to  the  foot  fall  toward  the  curb 
or  gutters.  On  the  property  side  of  the 
walk  the  ground  should  be  graded  back  at 
least  2  ft.  and  not  lower  than  the  walk, 
which  will  insure  the  frost  throwing  the 
walk  alike  on  both  sides. 


The  ministry  of  communications  of  Rus- 
sia has  introduced  in  the  Duma  a  bill  to 
double-track  the  Siberian  railroad,  which, 
it  is  estimated,  will  cost  nearly  $80,000,000 


Digitized  by 


Google 


Februan-  5.  1908. 


ENGINEERING-CONTRACTING 


91 


Unclassified  and  General  Articles 


Note :  This  section  is  devoted  to  methods  and  cost  articles  on  construction 
woric  not  properly  coming  under  any  of  tiie  preceding  ciassifications. 


Labor  Cost  of  Building  a  High  Power 
Transmission   Line. 

A  high  power  transmission  tine  was  to 
be  run  for  about  20  miles.  For  all  but 
9,;oo  ft.  of  this  distance  poles  were  up  and 
being  used  for  other  purposes.  For  the 
distance  named  an  entirely  new  line  had 
to  be  built.  This  part  of  the  line  was 
along  a  public  road.  The  poles  and  cross 
arms  were  delivered  at  one  end  of  the 
line  by  railroad,  so  the  average  haul  on 
material  was  about  one  mile.  The  poles 
were  from  30  to  33  ft.  long,  measuring 
from  5  to  9  ins.  at  the  top  and  from  12 
to  12  to  18  ins.  at  the  butt. 

The  wages  paid  for  a  lo-hr.  day  on  the 
work   were    as    follows : 

Foreman   $3-0O 

Laborers    1.50 

Linemen  .* 2.50 

Team  2  horses  and   driver 4.50 

Hauling. — The  poles  were  hauled  on  a 
two-horse  wagon,  one  man  assisting  the 
driver  in  loading  and  unloading  them.  Nat- 
urally a  large  per  cent  of  the  cost  of  haul- 
ing was  in  taking  the  poles  from  the  cars 
and  unloading  them  from  the  wagon.  The 
poles  were  of  chestnut,  fairly  light,  and 
8  to  10  poles  could  be  hauled  at  a  trip.  The 
cost  of  hauling  the  poles  was: 

Team   $22.50 

Laborers   7-50 


Toul   $30.00 

Oiggitg  Holes. — In  digging  the  holes  for 
the  poles,  one  man  worked  on  a  hole.  He 
used  a  digging  bar,  a  shovel  with  extra 
long  handle  and  a  spoon  with  same  length 
handle.  The  holes  were  dug  5  ft.  deep 
and  were  30  ins.  in  diameter  at  the  top 
and  about  18  ins.  at  the  bottom,  making 
an  average  diameter  of  2  ft.  From  each 
hole  was  excavated  0.58  cu.  yd.  The  ma- 
terial was  a  red  sandy  clay,  and  the  holes 
were  all  dry.  There  were  74  holes  dug. 
The  cost  was : 

Foreman    $17.25 

Laborers    55-50 


Total    $72.75 

The  cost  i>cr  hole  was  as  follows : 

Foreman    $0.23 

Men 0.75 


Total  $0.98 

The  cost  per  cu.  yd.  was  as  follows: 

Foreman    $0.40 

Men   1.30 


Total  $1.70 

It  will  be  noticed  that  one  man  dug  2 
holes  per  day.  In  Encineering-Contract- 
i!sc.  Jan.  I,  1908,  page  8.  a  record  of  dig- 


ging holes  is  given.  Holes  5  ft.  in  diameter 
and  s  ft.  deep  were  dug  at  the  rate  of  two 
per  man-day,  at  the  same  rate  as  these 
holes  were  dug.  On  these  larger  holes 
about  6  times  as  much  earth  was  handled 
at  the  same  cost,  thus  showing  how  much 
cheaper  earth  can  be  handled  from  a  hole 
large  enough  to  admit  of  a  man  working 
in  it.  The  pole  holes  had  to  be  dug  by 
the  man  standing  over  the  hole.  Another 
item  that  affects  the  cost  is  that  on  the 
larger  diameter  holes,  two  men  worked 
together,  while  on  the  pole  holes  only  one 
man  worked  on  a  hole,  which  meant  a  slow 
pace. 

Raising  Poles. — The  pole  raising  was 
done  by  hand.  A  deadman  and  a  jenny 
were  used,  these  being  manipulated  by  two 
men.  The  foreman  or  a  lineman  held  a 
metal  slide  in  the  hole  for  the  butt  of  the 
pole  to  slide  against,  keeping  it  from  goug- 
ing into  the  side  of  the  hole.    The  rest  of 


Sketch    Showing    Method    of    Placing 
Guy  Wires. 

the  crew  used  pikes  to  lift  the  top  of  the 
pole,  and  place  it  in  the  hole.  The  crew 
consisted  of  the  foreman,  one  lineman  and 
about  7  men. 

The  method  of  operation  was  as  follows : 
The  pole  was  rolled  to  the  hole  by  means 
of  bars  and  cant  hooks.  The  slide  mean- 
time was  placed  in  the  hole.  Then  the 
crew  lifted  the  small  end  onto  the  jenny 
which  held  it  until  the  deadman  was  put 
in  place.  With  the  pole  resting  on  the 
deadman,  the  pikes  were  brought  into 
play,  and  as  the  pole  was  lifted  the  dead- 
man  was  .moved  up  under  the  pole  until 
the  final  lift  came  that  sent  the  pole  into 
the  hole.  Then  it  was  turned  and  lined 
up,  the  lineman  assisting  the  foreman  in 
this  work,  after  which  the  refilling  of  the 
hole  was  done. 

A  record  of  this  work  was  kept  in  de- 
tail on  a  number  of  poles,  from  which  it 
was  found  that  the  average  time  consumed 
in  the  work  was  as  fallows : 


Getting  ready  to  set  pole,  3  minutes; 
raising  pole,  6  minutes ;  lining  pole,  2  min- 
utes; filling  and  tamping  earth  in  hole,  i 
man  shoveling  and  3  tamping,  10  minutes, 
several  men  standing  by  the  pikes  to 
steady  the  pikes:  moving  to  next  hole,  4 
minutes ;  total  time,  25  minutes. 

When  everything  is  working  well  this 
average  can  be  maintained,  but  a  little 
time  is  occasionally  lost  due  to  unforeseen 
obstacles  that  prevent  this  speed.  The  cost 
of  raising  the  poles  was : 

Foreman $10,50 

Laborers   37-50 

Lineman 8.75 


Total  $56.75 

This,  for  the  74  poles,  gives  a  cost  per 
pole  of  the  following: 

Foreman    0.14 

Laborers   0.50 

Lineman    0.12 

Total   $0.76 

Cross  Arms. — Before  raising  the  poles, 
and  while  the  laborers  were  digg^ing  the 
holes,  the  linemen  were  at  work  dapping 
the  poles  to  receive  the  cross  arms.  The 
cross  arms  used  were  8-pin .  arms,  two 
being  placed  on  each  pole.  At  all  times 
in  the  line,  double  cross  arms  were  used, 
that  is,  a  cross  arm  was  put  on  each  side 
of  the  poles.  This  was  the  case  for  nine 
poles.  For  future  needs  the  poles  were 
dapped  in  3  places.  This  made  240  daps 
necessary.  The  poles,  as  stated,  were 
chestnut.  The  cost  of  dapping  the  poles 
was  $22.62,  making  a  cost  per  dap  of  9.8 
cts. 

One  lineman  placed  the  cross  arms,  the 
team  hauling  them  along  as  needed,  and 
the  driver  acting  as  the  lineman's  "ground 
hog."  The  sketch  shows  how  these  arms 
were  placed,  and  braced  with  two  pieces 
of  galvanized  iron.  In  all,  166  cross  arms 
were  used.    The  cost  of  this  work  was: 

Hauling  with   team $21.37 

Lineman  6.25 


Total   '. $27.61 

The  high  cost  of  this  was  due  to  the  fact 
that  the  team  was  charged  to  this  work 
for  the  entire  time  of  placing  the  cross 
arms,  as  it  waited  at  each  pole  while  the 
arms  were  being  put  in  place.  The  cost 
per  cross  arm  was  17  cts. 

One  lineman  and  a  helper  placed  the 
insulators.    The  cost  of  this  was: 

Lineman    '. .  .$3.75 

Helper  2.25 

Total    $6.00 

Only  six  insulators  were  put  on  a  cross 
arm,  thus  making  12  to  a  pole,  except  at 
the  turns,  as  the  line  was  to  carry  12 
wires.  In  all  996  insulators  were  used, 
hence  the  cost  per  unit  was  0.6  cts. 

Guy  Poles. — In  building  lines  with  a 
number  of  wires  on  them,  it  is  necessary 
to  guy  all  poles  where  there  are  turns 
in  the  line,  and  on  long  straight  lines  some 
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of  the  poles  must  also  be  guyed.  The 
sketch  shows  the  method  used  in  guying 
this  line,  and  is  one  frequently  used.  The 
guy  pole  holes  were  dug  of  about  the  same 
dimensions  as  the  holes  for  the  line  poles. 

The  cost  was: 

Foreman  $i-50 

Laborers   6-75 

Total   $8.25 

The  cost  per  hole  was: 

Foreman  $0.17 

Laborers   0-7S 

Totol    $092 

The  raising  of  the  poles  cost: 

Foreman   $3<» 

Laborers    9«) 


Total 


.$12.00 


This  makes  a  cost  per  pole  of  $i.33.  This 
is  large,  owing  to  the  fact  that  the  men 
lost  considerable  time  moving  from  pole 
to  pole  and  carrying  their  tools,  also  to 
the  fact  that  each  pole  had  to  be  cut  and 
trimmed,  as  these  guy  poles  were  made 
from  rejected  line  poles. 

The  method  of  placing  the  guy  wires  to 
the  poles  was  as  follows:  The  wire  was 
fastened  to  each  of  the  two  poles,  and  then 
brought  to  the  tightening  block  as  shown 
in  the  sketch.  With  blocks  and  teckle 
fastened  to  the  two  poles,  the  poles  were 
brought  to  a  snug  bearing  and  the  wires 
were  made  fast  around  the  tightening 
bteck,  shown  in  the  sketch.  The  wirep  go 
around  the  block  in  grooves  made  for  the 
purpose  at  right  angles  to  each  other. 
While  the  linemen  and  their  helpers  are 
doing  this  work,  the  laborers  are  digging 
the  anchor  hole  and  placing  the  anchor 
rod.  To  this  is  fastened  a  turn  buckle, 
and  a  wire  is  run  from  the  guy  pole  to 
the  turn  buckle.  The  blocks  and  tackle 
are  then  fastened  to  a  handy  tree  or  stump, 
or  if  necessary  to  the  anchor  rod  and  the 
guy  pole  is  pulled  back,  tightening  the  guy 
wire  between  the  two  poles,  while  the  turn 
buckle  is  screwed  up,  thus  making  all  the 
guy  wires  taut.  At  times,  instead  of  mak- 
ing an  anchor  as  shown,  the  anchor  wire 
can  be  fastened  to  a  convenient  tree.  Both 
kinds  of  anchors  were  used  in  this  case. 
The  cost  of  this  work  was: 

Foreman  $iSo 

Linemen    3-75 

Laborers  3-75 

Total    $900 

This  made  a  cost  of  $1.00  per  pole,  mak- 
ing a  total  cost  per  guy  pole  of  $3.25. 

About  one-half  of  this  line  ran  through 
the  edge  of  woods  or  by  shade  trees.  A 
few  trees  had  to  be  cut  down  and  a  num- 
ber trimmed ;  some  tall  bushes  were  also  cut 
down.  The  foreman  looked  after  this  work 
part  of  one  day  when  all  his  force  was 
at  work  upon  it,  but  for  the  most  part  line- 
men   were   in   charge  of   several   laborers 


doing  this  work.    The  cost  of  it  was  as  fol- 
lows :  , 

Foreman  $  2.25 

Lineman   18.12 

Men    13.13 


Total .$3350 

Stringing  the  Wires. — As  previously 
stated,  12  wires  were  strung  on  the  poles. 
The  wires  were  light  weight.  The  team- 
hauled  the  wire,  and  one  horse  was  used 
in  helping  to  string  it,  the  other  horse 
standing  idle.  In  line  work,  a  team  is 
nearly  always  necessary,  yet  there  are 
times  that  it  may  stand  idle  for  hours,  thus 
increasing  the  cost  of  that  item  to  which  it 
is  charged.  When  there  is  nothing  else 
for  the  wagon  to  do  it  is  used  to  carry  the 
tools  along  tiie  line  as  the  men  work.  In 
stringing  the  wire  the  horse  pulled  a  rope 
fastened  to  two  strands  of  wire  at  one 
time,  thus  running  out  two  wires,  and 
making  six  trips  of  the  horse  to  string 
out  the  12  wires.  For  this  work  3  line- 
men were  used,  but  in  fastening  the  wires 
to  the  insulators  only  2  linemen  were  used, 
and  the  wires  were  pulled  tight  by  the 
helpers  with  blocks  and  tackle.  The  cost 
was: 

Foreman    $  18.00 

Linemen    37-50 

Laborers   27.00 

Team  36.00 


Total    $118.50 

In  all  21.6  miles  of  wire  were  strung  and 
this  made  a  cost  of  $5.50  per  mile  of  wire. 
Changing  Poles. — At  the  ends  of  the  line, 
where  connections  were  made  with  the 
old  line  of  poles,  some  poles  had  to  be 
changed  to  make  them  suitable  for  the 
new  service.  There  were  3  of  these  at  one 
end  and  I  at  the  other.  The  work  con- 
sisted in  taking  down  the  old  poles  and 
putting  in  their  place  poles  from  40  to  45 
ft.  long.  Cross  arms  had  to  be  put  on  the 
new  poles,  and  the  wires  changed  over  to 
the  new  poles.  It  took  a  half  day  for  the 
crew  to  do  each  pole,  thus  spending  2  days 
on  the  4  poles.    The  cost  of  this  was : 

Foreman   $  6.00 

Lineman    2.50 

Laborers 39.00 

Team   9.00 


Total    $56.50 

This  gave  a  cost  per  pole  of  $14.12.  In 
line  work  the  foreman  is  always  a  line- 
man, and  in  doing  odd  jobs  this  frequently 
keeps  the  cost  down,  as  he  will  often  do 
work  that  a  lineman  is  called  upon  to  do. 
As  the  lineman  is  the  higher  priced  man 
he  should  be  allowed  to  do  only  such  work 
as  the  helper  is  not  able  to  do. 

Total  Cost.—Tht  total  cost  of  the  en- 
tire work  was  as  follows: 

Hauling    $  30.00 

Digging   Holes    72.75 

Raising   Poles    56.75 

Dapping  Cross   Arms 22.62 

Placing  Cross  Arms  and  Insulators.     33.62 


Guy  Poles  29J5 

Trimming  Trees  and  Bushes 33.50 

Stringing  and  Fastening  Wires ii&so 

Changing  Old  Poles 56.50 


Total    $453.49 

There  being  1.6  miles  of  line  built,  the 
cost  per  mile  for  each  item  was : 

Hauling   $  18.75 

Digging    Holes 4547 

Raising   Poles    3547 

Dapping  Cross  Arms 14.14 

Placing  Cross  Arms  and  Insulators    21.01 

Guy  Poles  i8j« 

Trimming  Trees  and  Bushes 20.94 

Stringing  and  Fastening  Wires 7406 

Changing  Old  Poles 35.31 


Total  $28343 

For  the  74  new  poles  erected  this  makes 
a  cost  per  pole  for  the  completed  line  of 
$6.13.  For  cost  of  other  work  of  this 
character  see  Engineering-Contkactinc, 
June  26,  1907. 


Some  experiments  on  the  shrinkage  of 
wood  due  to  the  loss  of  moisture  re- 
cently completed  by  the  Forest  Service 
show  that  green  wood  does  not  shrink 
at  all  in  drying  until  the  amount  of  mois- 
ture in  it  has  been  reduced  to  about  one- 
third  of  the  dry  weight  of  the  wood.  From 
this  point  on  to  the  absolutely  dry  con- 
dition, the  shrinkage  in  the  area  of  cross- 
section  of  the  wood  is  directly  proportional 
to  the  amount  of'  moisture  removed.  The 
shrinkage  of  wood  in  a  direction  parallel 
to  the  grain  is  very  small;  so  small  in  com- 
parison with  the  shrinkage  at  right  angles 
to  the  grain,  that  in  computing  the  total 
shrinkage  in  volume,  the  longitudinal 
shrinkage  may  be  neglected  entirely.  Thr 
volumetric  shrinkage  varies  with  different 
woods,  being  about  25  per  cent  of  the  dry 
volume  for  the  species  of  eucalyptus  known 
as  blue  gum,  and  only  about  7  per  cent 
for  red  cedar.  For  hickory,  the  shrinkage 
is  about  20  per  cent  of  the  dry  volume. 
and  for  longleaf  pine  about  15  per  tent. 
In  the  usual  air  dry  condition,  from  12  to 
15  per  cent  of  moisture  still  remain  in  the 
wood,  so  that  the  shrinkage  from  the  green 
condition  to  the  air  dry  conditions  is  only 
a  trifle  over  half  of  that  from  the  green 
to  the  absolutely  dry  state. 


Signboards  of  blue  enamel  are  to  be 
placed  by  the  State  Highway  Department 
of  Pennsylvania  on  all  state  roads  com- 
pleted during  the  present  year.  The  signs 
will  be  18  in.  long  by  i  ft  wide  and  wiil 
contain  the  name  of  the  road,  the  date 
and  "State  Highway,"  "Keep  to  the  Right" 


Here    lie    the    remnants    of    Scaldy    Bill 

Quinn : 
Part  of  his  pants  and  the  tip  of  his  chin; 
All   that    we   found    of    the    powderman 

bright, 
Wise  to  thawing  of  friz  dynamite. 
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LETTERS  TO  THE  EDITOR. 
A  Protest  Against  a  Criticism  of  the 
HJ«^  Labor  Cost  of  Building 
a    Reinforced    Concrete 
Pipe  by  Day  Labor. 
Sir:    In  your  issues  of  Sept.  11  and  18, 
1907  you    reprinted   a   paper   on    concrete 
pressure  pipe.     Being  the  author  of  that 
l>sper  and  the  engineer  in  charge  of  the 
construction  of  the  pipe,  the  writer  was  in- 
terested in  your  editorials  of  Sept.  18  and 
Nov.  6  on  tiie  subject,  also  in  the  letter  of 
Chief  Engineer  A.  P.  Davis,  appearing  in 
the  Nov.  6  issue. 

Mr.  Davis  quotes  several  bids  received 
recently  by  the  Reclamation  Service  for 
concrete  work,  which  bids  you  admit  are 
unreasonably  high.  What  do  you  think  of 
the  following  bids  which  were  received  for 
the  construction  of  the  identical  concrete 
pressure  pipe,  the  "Pinto  pipe"?  Bids  did 
not  include  trenching  or  backfilling;  ce- 
ment and  reinforcement  furnished  by  the 
government  in  Globe,  Ariz.,  whence  it 
would  cost  $1.50  per  barrel  to  haul  the  ce- 
ment to  the  work;  lumber  to  be  furnished 
by  the  government  would  cost  contractor 
$13  per  1,000  ft.  B.  M.  to  haul. 

Under  these  conditions  five  bids  were 
received,  viz.:  $3.25,  $7,  $7.S0i  I'SSO  and 
$16.50  per  lin.  ft.  After  paying  for  hauling 
the  materials  these  prices  would  equal  $4, 
$5-75.  $I5.25.  $14-25  and  $I5-2S  per  lin.  ft.,  or 
$9130  to  $35-45  per  cu.  yd.  It  may  be  said 
that  the  above  bid  of  $7  per  lin.  ft.  was 
from  one  of  the  most  experienced  and  effi- 
cient contractors  in  the  country. 

The  writer  is  not  familiar  with  the  coh- 
siderations  whidi  determined  the  rejection 
of  these  bids;  however,  the  following  are 
some  which  became  apparent  as  the  work 
was  being  done. 

This  sort  of  pipe  for  this  sort  of  service 
is  perhaps  not  unique,  but  it  was  new  to 
us,  and  considerable  latitude  as  to  methods 
was  desirable.  The  movable  form  was  an 
experiment  deemed  justifiable  in  order  to 
obtain  continuous  work,  and  in  view  of  the 
amount  of  similar  future  work  proposed  by 
the  Reclamation  Service.  If  built  by  con- 
tract the  inspection  would  have  been  diffi- 
cult and  costly  to  secure  an  equal  character 
of  work.  It  was  found  necessary  a  num- 
ber of  times  to  divert  cement  entirely  from 
this  job  in  order  to  keep  contractors  on 
otiber  parts  of  the  work  supplied,  which 
could  not  have  been  done  if  this  pipe  had 
been  built  by  contract.  You  have  com- 
pared the  labor  cost  per  cubic  yard  on  this 
pipe  with  that  on  other  pipes,  to  the  disad- 
^-antage  of  this  one ;  I  would  like  the  privi- 
lege of  analyzing  some  of  your  compari- 
sons. 

First,  in  reprinting  the  cost  of  the  Pinto 
pipe  in  your  issue  of  Sept.  18,  1907,  you 
changed  the  form  somewhat,  and  make  it 
appear  that  the  cost  does  not  include  the 
foreman  at  $175  per  month  and  the  sub- 
foreman  at  $3.50  per  day.  The  cost  of  the 
foremen  is  included  in  the  Pinto  figures. 


and  was  distributed  among  the  items  into 
which  the  cost  was  divided. 

You  must  admit  that  other  things  being 
equal  the  labor  cost  per  cu.  yd.  for  mixing 
and  placing  concrete  should  be  somewhat 
less  on  a  pipe  with  i  cu.  yd.  per  lin.  ft. 
than  on  one  with  }4  cu.  yd.  or  less  per 
lineal  foot  [The  Pinto  pipe  is  5.25  ft.  di- 
ameter, having  044  cu.  yd.  per  lin.  ft.— 
Editors.]  Another  thing,  it  should  be  ap- 
parent to  any  one  that  the  only  reasonable 
basis  for  comparison  of  costs  of  moving 
forms  and  setting  reinforcement  is  per  lin. 
ft.  moved  and  set  instead  of  per  cubic 
yard.  This  proposition  needs  no  argu- 
ment. [We  do  not  admit  this  proposition 
at  all.  The  square  foot  of  area  covered  by 
forms  is  far  more  to  be  preferred  as  a  unit 
than  the  lineal  foot.— Editors.]  Again,  the 
character  of  the  forms,  and  the  amount 
and  design  of  the  reinforcement  vary  so 
that  it  would  be  a  rare  case  for  two  jobs 
to  be  strictly  comparable  even  on  a  per 
lineal  foot  basis.  [Our  comparisons  were 
on  the  yardage  basis.— Editors.] 

Now  to  consider  the  jobs  with  which  you 
compared  this  one.  First,  in  your  issue  of 
May  9,  1906,  a  European  pipe  (of  4.6  ft 
diam.  and  0.25  cu.  yd.  per  lin.  ft),  88 
hours'  labor  and,  say,  one-third  of  a  fore- 
man, mixed  and  placed  17  cu.  yds.  of  con- 
crete in  60  ft.  of  pipe  per  day.  At  the 
wages  paid  on  the  Pinto  pipe  this  cost 
would  be: 

88  hours  labor  at  $0.3125 $27-5° 

One-third  foreman,  say 1.25 


$28.75 
$1.69  per  cu.  yd.  equals,  say  $0.40  per  lin. 
ft.  At  Pinto  the  gang  mixed  and  placed 
766  cu.  yds  concrete  in  1,723  lin.  ft.  or 
about  17  cu.  yds.  in  40  lin.  ft.  of  pipe  per 
day  at  a  cost  including  foremen  of  $2.17 
per  cu.  yd.  or  $0.96  per  lin.  ft. 

On  the  European  pipe  it  cost  (at  Pinto 
wages  and  a  proportion  of  the  foreman) 
for  moving  forms  and  placing  reinforce- 
ment and  finishing  pipe: 

77  hours  labor  at  $0.3125 $24.06 

Foreman    1.25 


$25-31 
Or  $0,367  per  lin.  ft.  equals  38  per  cent  of 
the  Pinto  cost  Pinto  cost  for  equivalent 
work  was  $0.96  per  lin.  ft  Bear  in  mind 
that  the  European  job  was  favored  by  ex- 
traordinarily quick-setting  cement  and  an 
inside  form,  which  with  such  cement  would 
be  more  economical  than  the  Pinto  form; 
also  that  at  Pinto  about  four  times  the 
weight  of  reinforcement  was  used  per  lin. 
ft.  of  pipe  as  in  the  European  job.  [Labor 
on  the  European  pipe  cost  $3.18  per  cu.  yd. 
as  compared  with  $5.53  at  Pinto,  for  mix- 
ing and  placing  and  for  form  work. — Edi- 
tors.] 

The  writer  has  not  at  hand  the  other 
issues  of  Engineering  Contracting  re- 
ferred to.  [Aug.  22  and  Oct  10,  1906,  and 
Feb.  20,  1907,  contain  costs  of  reinforced 


pipe  work,  all  confirming  our   position. — 
Editors.] 

In  Gillette's  Handbook  of  Cost  DaU, 
page  365,  a  9-ft  lo-in.  by  6-ft  reinforced 
concrete  sewer  at  Kalamazoo  contained  ■ 
0.95  cu.  yds.  per  lin.  ft  Mixing  and  plac- 
ing, reduced  to  Pinto  wage,  cost  $2.19  per 
cu.  yd.  to  Pinto's  $2.17.  Moving  and  set- 
ting forms  on  same  basis  cost  $0,615  per 
lia  ft  to  Pinto's  $0,744.  It  is  there  noted 
that  that  cost  for  moving  and  setting 
forms  is  "unnecessarily  high";  possibly, 
but  that  is  an  undemonstrated  opinion. 
[The  labor  on  the  Kalamazoo  sewer  cost 
$3.58  for  the  same  sort  of  work  that  cost 
$5-53  per  cu.  yd.  on  the  Pinto  work.  A 
lineal  foot  comparison  is  wholly  erroneous 
when  one  pipe  is  so  much  larger  than  the 
other. — Editors.] 

The  next  case,  Gillette's  Handbook,  page 
366,  is  a  954-ft.  sewer  at  Wilmington,  con- 
taining I  cu.  yd.  per  lin.  ft,  principally  ma- 
chine mixed.  Mixing  and  placing  reduced 
to  basis  of  Pinto  wages  cost  $1.65  per  cu. 
yd.  or  76  per  cent  of  cost  at  Pinto.  Ck)st 
of  moving  and  setting  forms  and  rein- 
forcement for  this  9j4-ft  sewer  is  there 
given  as  4'^c  per  lin.  ft.,  which  statement 
is  absurd  on  its  face.  Near  the  bottom  of 
page  369  the  cost  is  given  differently — i.  e., 
9c  per  lin.  ft  The  figures  appear  to  be 
carelessly  compiled,  or  else  there  was  a 
false  distribution  made  by  the  cost  keeper. 
[Here  again  pur  correspondent  errs,  tx>th 
,in  assuming  that  a  cost  is  "absurd"  because 
it  is  so  much  lower  than  his  own  records, 
and  in  assuming  that  the  figures  were 
"carelessly  compiled."  There  is  no  dis- 
agreement between  the  figures  of  cost  giv- 
en. The  bottom  of  page  369  does  not  give 
the  cost  of  moving  forms  at  9  cts.  per  cu. 
yd.,  but  at  2  cts.  per  cu.  yd.  of  invert  and  7 
cts.  per  cu.  yd.  of  arch,  which  is  4}4  cts. 
per  cu.  yd.  of  entire  sewer.  The  total  la- 
bor on  this  Wilmington  sewer  was-  $1.83 
for  the  same  work  that  cost  $5.53  at  Pinto. 
—Editors.]' 

Next  case,  Gillette's  Handbook,  page 
371:  A  I3j4-ft  sewer  at  Cleveland,  con- 
taining 2%  cu.  yds.  per  lin.  ft  with  rein- 
forcement only  in  top  of  side  walls  and 
arch.  The  handbook  is  evidently  twisted 
when  it  gives  13  cu.  yds.  in  40  ft  of  invert 
and  side  walls  and  72  cu.  yds.  in  40  ft.  of 
arch.  [The  handbook  gives  the  unit  costs 
correctly,  but  the  length  of  sewer  (40  ft.) 
is  incorrectly  given. — Editors.]  However, 
the  mixing  and  placing  reduced  to  basis  of 
Pinto  wages  cost  $1.29  per  cu.  yd.  or  about 
60  per  cent  of  Pinto,  bearing  in  mind  that 
there  was  about  five  times  as  much  con- 
crete per  lin.  ft.  as  at  Pinto  and  that  for 
80  per  cent  of  this  there  was  no  reinforce- 
ment to  bother  with.  Moving  and  setting 
forms  and  reinforcement  reduced  to  basis 
of  Pinto  wages  cost  $0.70  per  lin.  ft  as 
compared  with  $0.96  at  Pinto.  [Here  again 
our  correspondent  makes  an  unfair  com- 
parison when  he  uses  the  lineal  foot  as  the 
unit,  since  the  Cleveland  sewer  is  2% 
times  as  large  as  the  Pinto  pipe. — Editors.] 
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Next  case,  Gillette's  Handbook,  page 
374;  cost  of  a  s-ft-  coticrete  steel  conduit 
at  Cedar  Grove.  This  is  the  case  most 
nearly  comparable  to  Pinto  as  regards  sire 
and  design.  There  was  0.8  of  a  cu.  yd  per 
lin.  ft.  Cost  of  mixing  and  placing,  re- 
duced to  basis  of  Pinto  wages,  was  $246 
per  cu.  yd.  or  $0.29  more  than  at  Pinto. 
Moving  forms  on  same  basis  cost  $0.85  per 
lin.  ft,  as  against  $0.74  at  Pinto.  Placing 
II  pounds  of  reinforcement  per  lin.  ft.  cost 
on  same  basis  $0.10;  at  Pinto  43  pounds 
per  lin.  ft.  cost  $0.21.  [The  labor  cost  was 
$3.58  per  cu.  yd.  for  the  same  work  that 
cost  $5.53  at  Pinto. — Editors.] 

Next  case,  Gillette's  Handbook,  page 
381,  the  Jersey  City  conduit.  The  figure 
on  page  382  shows  a  section  about  S'/i  ft. 
diameter  containing  about  18.8  cu.  ft.  or  0.7 
cu.  yd.  per  lin.  ft.  Reinforcement  only  in 
the  sidewalls  and  arch;  concrete  machine 
mixed.  The  cost  is  not  divided  among  the 
various  items,  the  total  only  of  380  hours' 
labor  for  40  lin.  ft.  being  given.  At  the 
prices  paid  at  Pinto,  nothing  added  for 
foreman,  this  would  equal  $2.97  per  lin.  ft. 
or  $4.26  per  cu.  yd.,  which  cannot  be  con- 
sidered cheaper  than  the  Pinto  figures  of 
$246  per  lin.  ft.  or  $5.53  per  cu.  yd.  [The 
Pinto  job  cost  nearly  30  per  cent  more  per 
cu.  yd. — Editors.] 

The  foregoing  are  the  jobs  (lacking 
three — Editors.)  which  you  say  (Nov.  6) 
"not  one  of  which  begins  to  equal  the  $6 
per  cu.  yd.  for  labor  on  the  work  under 
discussion"  and  "several  of  the  examples 
show  a  labor  cost  per  cubic  yard  consid- 
erably less  than  half  what  this  work  cost 
the  government." 

Following  are  a  few  considerations  which 
apply  to  the  construction  of  the  Pinto  pipe, 
also  more  or  less  to  all  the  work  of  the 
Reclamation  Service,  and  which  I  recom- 
mend to  the  attention  of  your  editorial 
writer. 

The  work  was  miles  from  any  railroad, 
shop,  store,  or  labor  market.  The  temper- 
ature was  100°  to  115°  in  a  tent  on  the  job. 
What  it  may  have  been  on  the  mixing 
board  is  a  matter  of  conjecture;  but  the 
writer  has  observed  a  temperature  of  158° 
in  water  drawn  from  a  pipe  line  covered 
with  6  ins.  or  so  of  earth. 

What  is  the  probable  efficiency  of  labor 
in  that  temperature?  The  labor  was  poor; 
the  gang  of  25  or  so  employed  represented 
just  about  10  per  cent  residue  obtained  by 
sifting. 

Regarding  the  character  of  labor  in  this 
part  of  the  country,  Mr.  John  E.  Field 
states  the  case  accurately  in  his  letter  in 
your  Dec.  4  issue.  The  best  labor  to-day 
in  Arizona,  as  a  class,  is  the  Apache  In- 
dian ;  of  all  the  rest,  not  one  man  in  ten 
would  hold  a  job  fifteen  minutes  in  the 
east. 

Any  man  contracting  to  build  the  Pinto 
pipe  would  have  to  figure  on  using  that 
'kind  of  labor. 

There  are  jobs  waiting  today  with  the 
Reclamation  Service,  as  well  as  with  every 


large  contractor  in  the  country,  for  a  fore- 
man who  can  equal  the  record  made  at 
Pinto  under  the  circumstances. 

You  may  have  heard  that  the  value  of 
a  statistician  depends  on  his  freedom  from 
bias,  on  his  not  having  any  theories  to 
substantiate  in  compiling  his  figures. 
Would  it  not  strike  an  impartial  observer, 
that  your  assertions  in  this  case  at  least 
were  hasty  and  ill  considered,  and  that 
you  betrayed  too  much  anxiety  to  find  a 
text   for  your  sermon? 

In  the  heroic  final  paragraph  of  your 
editorial  of  Sept.  18,  occurs  an  amusing 
phrase,  i.  e.,  "the  wasteful  day  labor  sys- 
tem." Considering  that  contractors  do 
their  work  by  that  same  system,  why  do 
you  not  proclaim  your  belief  (as  evi- 
denced by  that  phrase)  in  something  like 
the  following  words  ?  Engineers  as  a  class 
are  unintelligent,  inefficient,  and  not  inter- 
ested to  keep  down  the  cost  of  work;  con- 
tractors as  a  class  are  intelligent,  efficient, 
striving  to  keep  down  the  cost  of  work, 
and  satisfied  with  a  reasonable  profit. 
Chester  W.  Smith, 
Constructing  Engineer,  U.  S.  R.  S. 

Roosevelt,  Arizona,  Dec.  11,  1907. 

[Whether  our  criticism  of  the  astonish- 
ingly high  cost  of  this  "Pinto  Pipe"  was 
justified  or  not,  readers  having  the  back 
files  of  Engineering-Contracting  can  read- 
ily judge.  Our  correspondent  would  do 
well  not  to  seek  excuses  for  his  high  costs 
by  using  such  illogical  units  as  the  lineal 
foot  for  comparative  purposes.  Nor  have 
We  ever  claimed  that  the  cubic  yard  is  the 
only  satisfactory  unit  of  comparison.  The 
branding  of  a  cost  as  "absurd"  because  it 
is  very  low,  is  scarcely  evidence  nor  argu- 
ment. 

There  are  two  systems  of  doing  public 
work,  "the  day  labor  system"  and  "the 
contract  system."  Our  correspondent 
surely  ought  to  know  the  meaning  of  the 
expression  "day  labor  system"  in  this  con- 
nection. A  definition  can  hardly  be  at- 
tached to  every  common  phrase. 

Engineers  often  make  very  successful 
contractors,  showing  that  their  failure  to 
secure  economic  results  when  in  charge  of 
day  labor  jobs  is  not  the  fault  of  the  man 
so  much  as  it  is  the  fault  of  the  system. 
No  superintendent  is  likely  to  be  so  keen 
to  save  a  dollar  for  Uncle  Sam  as  to  save 
it  for  himself.  But,  even  if  he  were,  he 
would  find  an  apathy  among  the  workmen 
on  Uncle  Sam's  payroll  that  is  well  illus- 
trated in  this  very  job  at  Pinto,  making 
due  allowance  for  local  conditions. — Edi- 
tors.] 


that  there  were  no  more  carts  to  be  had, 
he  would  go  back,  and,  although  he  is  an 
ambitious  foreoian  and,  therefore,  hates  tc 
decrease  his  gang,  he  will  not  run  the 
risk  of  having  the  superintendent  tell  him 
that  he  has  too  many  men,  and  he  will 
therefore  let  one  shoveler  and  one  picker 
go,  and  thus  find  out  that  his  force  is  now- 
better  balanced  and  turning  out  the  same 
amount  of  work  (5  shovelers  at  14  yard^ 
and  3  pickers  at  231/3  cu.  yds.  being  a  fair 
day's  work). 

I  am  not  a  non-believer  in  cost  records 
(I  only  wish  I  knew  a  little  more  about 
the  art),  but  I  do  not  quite  agree  with 
the  writer  of  this  article. 

Two  sets  of  carts  at  $4.50  is  $9  giving, 
for  70  cu.  yds.,  12.9  cts.  per  cu.  yd.  and  not 
II  cts.  This  destroys  the  whole  reasoning 
of  the  author,  as  this  is  exactly  what  the 
hauling  ought  to  cost.  But  by  looldn; 
over  his  figures  once  more  he  would  see 
that  his  picking  and  shoveling  cost  too 
much  and  therefore  either  increase  the 
number  of  carts  or  decrease  the  number 
of  men.  When  two  sets  of  carts  were 
overworked  hauling  70  cu.  yds.  or  35  cu. 
yds.  each,  it  is  rather  astonishing  to  see- 
three  sets  of  carts  hauling  112  or  37  cu. 
yards  each.  Yours  truly, 

Lynbrook,  N.  Y.,         J.  M.  Jergenson. 


Comment  on  "a  High  Cost  for  Ezac- 
vation  with  Carts." 

Sirs:  Referring  to  your  article,  "A 
High  Cost  for  Excavation  with  Carts,"  in 
your  issue  of  Jan.  22,  I  wish  to  tell  you 
what  I  would  have  done.  A  foreman  may 
not  know  anything  about  cost  records,  but 
seeing  that  his  gang  had  to  wait  quite  often 
for  carts,  he  would  go  to  his  employers 
and  ask  for  two  more  carts.    On  learning 


[Our  correspondent  calls  attention  to  the 
seeming  error  in  the  cost  of  hauling  in 
the  article  in  question.  The  11  cts.  for 
hauling  is  correct  as  given,  but  the  state- 
ment that  four  carts  were  used  was  only 
a  general  one,  as  there  was  some  lost  time 
for  the  carts.  The  teams  were  hired  and 
it  was  not  always  possible  to  have  them 
make  a  full  day.  The  11  cts.  was  derived 
by  dividing  the  total  amount  paid  for  cart 
hire  by  the  number  of  cubic  yards  exca- 
vated. At  a  cost  for  hauling  of  1 1  cts.  per 
cu.  yd.  it  is  evident  that  each  set  of  carts- 
hauled  nearly  41  cu.  yds.,  making  20}4  cu. 
yds.  per  cart.  For  three  sets  of  carts  to 
have  hauled  112  cu.  yds.  would  have  meant 
a  little  less  than  19  cu.  yds.  per  cart.  Un- 
der these  circumstances  we  feel  that  the 
views  set  forth  in  our  article  are  entirely 
correct. 

A  foreman  is  a  workman  to  handle  cer- 
tain tools  for  his  employer.  In  this 
case  these  tools  were  men  and  carts. 
It  is  his  part  to  get  the  best 
work  possible  from  the  tools  given 
to  him.  Unless  men  are  incompetent  or 
unruly,  a  foreman  has  no  right  to  discharge 
them.  Laborers  are  frequently  more  difli- 
atlt  to  obtain  than  foremen.  In  the  case 
in  question,  the  grading  was  being  done 
when  men  were  scarce,  and  it  cost  from 
$10  to  $15  to  get  a  new  man  on  the  job. 
It  was  for  the  contractor  or  his  superin- 
tendent to  decide  whether  or  not  the  men 
should  be  dropped,  and  the  contractor 
would  decide,  as  was  done  in  this  case,  that 
it  would  be  better  to  work  to  a  disadvan- 
tage for  a  few  days,  and  hold  the  men. 
rather  than  to  discharge  them. — Editors.) 
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The  Ashokan  Reseryoir   Controversy 
as  a  Contest  Between  the  Advo- 
cates of  Cost  Analysis  and 
Their   Opponents. 

A  generation  ago  there  was  but  one 
method  in  common  use  among  engineers 
for  estimating  the  probable  cost  of  an  en- 
gineering project,  namely,  the  application 
of  contract  prices — "going  prices."  A  civil 
engineer  regarded  cost  analysis  and  cost 
synthesis  as  being  matters  for  the  consid- 
eration of  the  contractor,  perhaps,  but  not 


for  the  designing  engineer.  Gradually, 
however,  this  idea  has  been  losing  ground, 
and  many  engineers  now  hold  that  it  is 
quite  as  important  for  a  civil  engineer  to 
be  able  to  analyze  costs  as  it  is  for  a  con- 
tractor. There  have  been  many  skirmishes 
between  the  advocates  of  the  old  idea  and 
the  advocates  of  the  new,  but  the  first 
battle  of  great  importance  was  brought 
about  by  the  rejection  of  the  ten  million 
dollar  John  Pierce  Co.  bid  for  the  Ashokan 
Reservoir  on  the  ground  that  it  was  "be- 
low actual  cost"  The  engineers  who  rec- 
ommended this  rejection  were  finally  called 
upon  to  defend  their  position,  and,  in  mak- 
ing their  defense,  it  developed  that  they 
were  unanimous  in  their  opinion  that  cost 
analysis  should  not  or  could  not,  be  used 
as  a  safe  guide.  They  stoutly  maintained 
that  it  was  much  better  to  draw  from 
their  general  experience,  size  up  the  sit- 
uation, and  make  a  "scientific  guess"  at  the 
probable  unit  cost,  or  rather  at  the  prob- 
able contract  price  which  would  yield  a 
fair  profit  There  were  four  engineers 
who  took  this  position,  namely:  J.  Waldo 
Smith,  Chief  Engineer  of  the  Board  of 
Water  Supply  of  New  York  City;  Fred- 
erick P.  Stearns,  John  R.  Freeman,  and 
Prof.  William  H.  Burr,  Consulting  Engi- 
neers of  the  Board. 

A  Board  of  Advisory  Engineers,  selected 
by  the  Commissioners  of  Accounts,  took- 
a  radically  different  stand.  This  Advisory 
Board  consisted  of  Otto  H.  Klein,  Chief 
Engineer  of  the  Commissioners  of  Ac- 
counts; Col.  Thos.  W.  Symons,  Halbert  P. 
Gillette  and  Daniel  J.  Hauer.  They  made 
an  analysis  of  the  actual  cost  of  the 
Ashokan  Reservoir,  upon  which  they  based 
their  report  that  the  bid  of  John  Pierce 
Co.  would  have  yielded  a  fair  profit  Sub- 
sequently the  Corporation  Counsel  selected 
five  consulting  engineers,  .  Major  Cassius 
E.  Gillette,  A.  P.  Davis,  Edward  Weg- 
mann,  R.  W.  Creuzbaur  and  Chauncey 
Ives,  to  investigate  the  matter  further. 
These  engineers  confirmed  the  position 
taken  by  the  Board  of  Advisory  Engineers, 
to  the  effect  that  the  bid  of  John  Pierce 
Co.  would  have  yielded  a  fair  profit 

Aside  from  the  facts  in  the  matter,  it  is 
of  special  interest  to  note  that  not  one  of 
the  five  consulting  engineers  just  men- 
tioned, and  not  one  of  the  four  engineers 
on  the  Board  of  Advisory  Engineers,  took 
the  position  that  the  actual  unit  cost  of 
the  work  at  Ashokan  could  be  estimated 
accurately  except  by  a  process  of  cost 
analysis  and  cost  sjrnthesis.  Here  are  nine 
engineers  taking  one  position  in  direct  op- 
position to  four  engineers  taking  another 
position.  Who  is  right?  This  journal 
stands  committed  to  the  cost  analysis 
method  of  estimating.  Indeed  it  seems  to 
us  almost  self-evident  that  no  man  can 
estimate  the  unit  cost  of  engineering  work 
accurately  without  breaking  it  up  into  its 
elements.  Conditions  vary  so  greatly  on 
different  structures  that  no  two  unit  costs 
are  the  same.  Hence,  in  order  to  make 
proper    allowance    for    each    varying    con- 


dition, it  is  necessary  to  analyze  the  cost 
into  its  elements.  In  the  case  of  steam 
shovel  excavation,  for  example,  the  var- 
iable may  be  price  of  common  labor,  while 
the  wages  of  engineers,  cranesmen,  etc., 
may  be  practically  constant  for  years.  The 
length  of  haul  may  vary,  while  all  other 
elements  remain  unchanged.  How  any  en- 
gineer can  seriously  defend  an  estimate  of 
"actual  cost"  that  is  not  arrived  at  by  a 
process  of  analysis  is  beyond  our  compre- 
hension. Yet,  here  are  four  engineers, 
eminent  in  the  profession,  who  defend  an 
estimate  based  on  "general  experience."  To 
us  their  position  seems  analagous  to  that 
assumed  by  a  rule  of  thumb  carpenter  who 
scouts  the  idea  that  a  technically  trained 
engineer  can  design  a  roof  truss  better 
than  he.  The  carpenter  may  be  right,  in 
some  particular  case,  but  his  general  posi- 
tion is  wholly  illogical.  He  claims  to  be 
able  to  draw  from  his  long  experience,  by 
intuition  as  it  were,  an  economic  design 
for  a  roof  truss,  and,  where  conditions  are 
precisely  the  same  as  those  previously  en- 
countered, he  may  do  tolerably  well  But 
even  the  youngest  civil  engineer  is  infinitely 
his  superior  as  a  designer  of  roof  trusses, 
where  the  conditions  are  different  from 
those  previously  encountered  by  the  car- 
penter, for  the  engineer  resorts  to  an  analy- 
sis and  not  to  a  guess. 

Now,  on  work  such  as  the  building  of 
these  great  earthen  dams  at  Ashokan,  not 
one  of  the  four  engineers  of  the  Board  of 
Water  Supply  could  produce  a  comparable 
example  drawn  from  his  own  experience. 
Mr.  Steams  had  been  in  charge  of  dikes 
at  Wachusett,  but  they  were  all  low  affairs 
and  built  almost  entirely  without  the  use 
of  steam  shovels,  because  the  earth  was 
merely  a  soil  stripping  best  loaded  with 
pick  and  shovel.  His  other  experiences 
with  earth  reservoirs  were  of  a  similar 
nature,  with  one  or  two  small  exceptions 
where  a  steam  shovel  was  used  unprofit- 
ably,  either  because  of  the  shallowness  of 
the  cut  or  because  of  the  nests  of  huge 
boulders  encountered.  And  in  no  case  had 
he  kept  any  records  of  actual  cost  to  the 
contractor.  'Mr.  Smith  had  also  built  sev- 
eral small  earth  reservoirs,  but  without 
the  use  of  steam  shovels,  and  had  kept  no 
detailed  estimates  of  actual  cost.  The 
other  two  engineers  were  less  experienced 
than  either  Mr.  Smith  or  Mr.  Steams,  and 
their  records  of  actual  costs  were  even 
more  meager. 

Since  none  of  them  could  draw  from  his 
experience  an  example  of  earthwork  com- 
parable even  in  its  general  aspects  to  the 
work  at  Ashokan,  how,  in  the  name  of 
common  sense,  could  any  of  them  hope  to 
be  able  to  estimate  its  probable  unit  cost 
with  accuracy?  But  had  these  engineers 
kept  detailed  records  of  the  work  that  they 
had  been  connected  with,  none  of  them 
would  have  been  likely  to  shoot  so  far  of 
the  mark;  for,  then,  at  least  some  of  their 
details  would  have  been  applicable,  and,  by 
a  combination  of  all  of  them,  a  tolerably 
close  estimate  might  have  been  made. 
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Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  devoted  to  metliods  and  costs  of  constructing  concrete 
and  reinforced  concrete  structures.  It  will  cover  tlie  selection,  testing  and  pro- 
portioning of  concrete  materials;  lalwratory  tests  of  concrete;  concrete  mixing, 
transportation  and  placing;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  also  contain  articles  on  new  and  interesting 
developments  in  the  design  of  reinforced  concrete. 


tions  where  the  masonry  is  being  laid, 
and  set  up  in  advance.  This  feature  ef- 
fects an  economy  of  some  20  per  cent  to 
40  per  cent  in  the  total  feet  of  centering 
required  on  continuous  work.  It  also 
makes  possible,  where  desired,  absolute 
monolithic  construction  without  vertical  or 
horizontal  joints. 
This   lagging   is    the   invention   of  Mr. 


A  Metal  Lagging  for  Concrete  Form* 
and  Arch  Centers. 

The  metal  lagging  shown  by  the  accom- 
panying sketches  has  been  successfully 
used  in  very  important  concrete  sewer 
work  and  is  applicable  to  forms  for  con- 
crete  walls,   floors   and   other   structures. 

Fig.    1.  Section    of    Metal    Lagging. 

Figure  I  is  a  cross-section  of  a  sheet  of  thi' 
new  lagging.  It  consists,  as  will  be  seen, 
of  two  plain  sheets,  a  and  c,  of  metal  rig- 
idly attached  to  an  intermediate  corrugated 
metal  sheet  h.    The  thickness  o  to  c  varies 


5  shows  the  form  for  a  li'A-tt.  concrete 
sewer  built  to  receive  later  a  4-in.  brick 
invert  lining.  In  constructing  this  lagging 
for  arch  forms  the  outside  steel  sheet  away 
from  the  concrete  is  replaced  by  narrow 
strips  or  bands  which  are  bolted  to  the 
flat  outside  parts  of  the  corrugated  sheet. 
It  is  obvious  that  the  spacing  of  the  bolt 
holes  in  the  bands  determines  the  radius 
of  the  panel,  and  to  vary  the  curvature  of 
any  panel,  producing  compound  curvature 
if  desired,  it  is  only  necessary  to  use  suit- 
able drilling  in  the  bands. 

One  of  the  best  adaptions  of  this  form 
is  in  molds  for  sewers,  conduits,  etc., 
where  it  may  be  entirely  self-supporting 
and  does  not  require  any  inside  bracing  or 
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Fig.  2.  Sketch  Showing  Manner  of  Using  Metal  Lagging  for  Wall  Forms. 
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Fig.  4.  Method  of  Using   Metal  Lagging 
for  Sewer  Center. 

Keith  O.  Guthrie,  Assoc.  M.  Am.  Soc  C 
E.,  and  is  patented ;  it  is  manufactured  and 
leased  or  sold  under  the  trade  name  of 
"Duralite"  by  the  Duralite  Co.,  42  Broad- 
way, New  York,  N.  Y. 


from  Yi  in.  to  3  ins.  according  to  require- 
ments, the  gage  of  the  steel  running  from 
No.  24  to  No.  16.  Flat  sections  weighing 
under  4  lbs.  per  sq.  ft  develop  about  twice 
the  resistance  of  2-in.  yellow  pine  plank 
to  binding. 

The  method  of  using  this  lagging  for 
wall  forms  is  shown  by  the  sketch.  Fig.  2. 
Eye-straps  a  a  are  fastened  to  the  corners 
of  the  panels  of  lagging  and  are  attached 
to  the  studding  as  shown.     Where   it  is 


studding.  This  obviates  the  adjustment  of 
any  moving  parts  in  collapsing  and  moving 
forward  and  leaves  almost  the  entire  cross- 
section  of  the  bore  clear  for  the  workmen 


The  Imperial  Maritime  Customs  of  China 
has  specified  that  the  paint  manufactured 
by  the  Teredo-Proof  Paint  Co.,  of  New 
York,  be  used  on  the  wood  work  of  two 
new  warehouses  to  be  built  in  China  by 
that  department.    The  paint  is  to  be  used 


(Mttm  ftmt 


Fig.    3.  Metali    Lagging    Used    as    Invert 
Form  for  Sewer. 

desired  to  remove  the  lagging  without  dis- 
turbing the  studding  the  blocking  t6  arc 
used,  otherwise  the  lagging  bears  directly 
against  the  studding. 

Figures  3,  4  and  5  show  the  application 
of  the  lagging  in  sewer  construction  or 
other  conduit  work.  Fig.  3  shows  the  ar- 
rangement for  invert  work.  Fig.  4  shows 
a  center  used  by  the  Jenks-Anderson  Co., 
Brooklyn,  N.  Y.,  in  constructing  the  Mor- 
gan Avenue  sewers  in  Brooklyn,  N.  Y. 
These  sewers  had  brick  inverts  and  the 
form  was  designed  for  this  condition.  Fig. 


Fig.  5.  Method  of  Using  Metal  Lagging  for  Form  for  13</^  ft.  Sewer. 


or  for  the  operation  of  material  cars  in 
tunnel  work.  It  has  the  added  advantage 
that  rear  sections  of  the  centering  on  which 
the  masonry  has  taken  its  set  can  be  col- 
lapsed,  drawn   through   the   forward    see- 


simply  as  a  protection  against  the  white 
ant,  the  decision  to  do  this  having  been 
reached  after  tests  which  showed  that  in 
no  case  did  the  white  ant  attack  wood 
that  had  been  protected  with  this  paint 
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Method   of   Underpinning  an   Engine 
Foundation. 

The  accompanying  sketch  shows  the 
method  adopted  for  underpinning  an  en- 
gine foundation  at  the  factory  of  the  Pa- 
cific Coast  Condensed  Milk  Co.,  at  Mt. 
Vernon,  Wash.  The  factory  is  located  on 
the  banks  of  the  Skagit  river.  The  soil  is 
a  very  loose  sandy  loam,  and  when  the 
factory  was  built  the  concrete  foundation 
for  the  125  HP.  Corliss  engine  was  placed 
on  this  loam  as  shown  by  the  sketch.  Un- 
der the  motion  of  the  engine  the  founda- 
tion soon  began  to  rock  in  the  direction 
in  which  the  engine  was  running,  the  range 
of  its  movement  being  from  1/2  io  1  in. 
Soon  the  foundation  broke  away  from  the 
concrete  floor  and  its  movements  grew 
more  violent   until   the   bed   plate   of   the 
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Sketch    snowing    Method    of    Underpin- 
ning Concrete   Engine  Foundation. 

engine  was  finally  broken.    It  became  nec- 
essary to  strengthen  the  foundation. 

.As  the  engine  was  installed  in  a  brick 
engine  house  of  very  substantial  construc- 
tion, it  would  have  been  very  expensive  to 
remove  a  portion  of  the  wall  so  that  a 
pile  driver  could  be  taken  inside  and  piles 
driven  to  reinforce  the  foundation.  At  the 
suggestion  of  the  Pacific  Engineering  Co., 
Seattle,  Wash.,  the  plan  was  adopted  of 
sarrounding  the  old  foundation  with  a 
concrete  footing  carried  on  piers  or  piles 
formed  by  sinking  8-in.  well  casing  and 
filling  it  with  concrete.  Six  of  these  piles 
were  sunk  as  shown  by  the  sketch.  The 
original  foundation  was  first  excavated 
aronnd  as  shown  and  a  hole  6  ft.  deep 
was  dug  where  each  pile  was  to  go.  The 
8-in.  well  casing  was  then  set  in  the  hole 
and  jetted  down,  using  a  i^-in.  pipe  18  ft. 
long  and  water  supplied  at  60  lbs.  pressure 


by  a  pump.  The  casings  went  down  with- 
out trouble  and  were  settled  on  the  hard- 
pan  by  means  of  a  lever  attached  to  the 
bottom  of  the  original  foundation  by 
means  of  a  chain  and  book.  When  firmly 
settled  into  the  hardpan  the  casings  were 
excavated  around  the  bottoms  by  means  of 
a  sand  pipe  with  a  cutting  edge,  a  cavity 
about  2  ft.  wide  and  deep  being  thus  made. 
The  cavities  and  casings  were  then  filled 
with  I — iYi — 4  concrete.  About  Yi  cu.  yd. 
of  concrete  went  below  the  casing  in  each 
case  giving  a  very  firm  footing. 

The  next  step  was  to  place  the  new 
concrete  footing.  First  i-in.  holes  6  ins. 
deep  were  drilled  into  the  sides  of  the 
original  foundation  near  the  bottom  and 
I  X  i2-in.  bars  were  inserted  in  these  holes 
to  bond  the  original  foundation  to  the 
new  footing.  The  footing  was  made  of 
I — iYt — 4  concrete  and  was  allowed  to  set 
24  days  when  the  repaired  engine  was  re- 
placed and  run  with  full  load  at  full  speed 
before  the  8-in.  concrete  floor  was  placed 
around  the  foundation.  No  movement  wan 
perceptible  and  none  has  occurred  during 
the  year  the  engine  has  been  running. 

We  are  indebted  for  the  information 
from  which  this  article  has  been  prepared 
to  Mr.  Guy  Boschte  Engineer  of  Construc- 
tion, Pacific  Engineering  Co. 


Metliod  and  Cost  of  Constructing  a  Re- 
inforced Concrete  Culvert.- 

The  culvert  was  constructed  in  Jasper 
county,  Mo.,  and  cost  $743.70  complete. 
The  arch,  as  shown  by  the  accompanying 
cut,  is  parabolic,  16^  ft.  in  span  and  6  ft. 
in  height  from  spring  line  to  curve  and 
3   ft.    from   spring  line   to   water  line;   it 


and  each  set  is  tied  across  by  transverse 
rods  also  spaced  12  ins.  in  centers.  The 
spandrel  walls  are  12  ins.  thick  and  are 
reinforced  by  vertical  rods.  All  reinforce- 
ment was  J4-in.  Johnson  corrugated  bars. 
The  culvert  is  32  ft.  long  with  a  20-ft. 
roadway. 

The  concrete  arch  was  composed  of 
lola  Portland  cement  and  chats  or  tail- 
ings from  the  Missouri  lead  and  zinc 
mines.  These  tailings  are  crushed  to  the 
size  of  a  large  bean  or  chestnut  and  are 
free  from  all  mineral  substance.  They  can 
be  had  in  any  quantity  for  the  cost  of 
hauling.  The  chats  contain  more  or  less 
sand  so  that  the  concrete  was  proportioned 
2 — 2 — 6  and  mixed  rather  wet.  The  amount 
of  concrete  in  the  culvert  was  91  cu.  yds. 

Wages  and  materials  cost  as  follows : 
Teams  $3.50,  foreman  $4,  carpenter  $3  and 
laborers  $1.75  per  day.  Tailings  cost  80 
cts.  per  cu.  yd.  for  hauling;  sand  cost  10 
cts.  and  80  cts.  per  load  for  hauling  or 
total  90  cts.  per  load  of  i^  cu.  yds.,  or 
60  cts.  per  cu.  yd.  Corrugated  bars  cost 
$88  and  $26  for  freight  or  $114.  Lumber 
for  centers  and  forms  cost  $62.  Cement 
cost  $2  per  bbl.  The  cost  of  the  work  was : 
Item.  Total.  Per  cu.  yd. 

Cement  $96  $1.05 

Chats  and  sand 35  0.38 

Reinforcement  114  1.25 

Lumber    62  0.68 

Labor   498  547 

Total    $805  $8.83 

In  further  explanation  of  these  costs  it 
should  be  noted  that  the  labor  includes  ex- 
cavation of  foundations  5  ft.  to  bed  rock, 
sheeting  the  pits  and  bailing.  The  lumber 
was  largely  salvaged  and  is  to  be  used  on 
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Concrete    Highway   Culvert   of   W/2  ft.  Spsn. 


gives  a  water  way  9  x  i6j4  ft.  The  arch 
ring  is  15  ins.  thick  at  the  crown  and  354 
ft.  thick  at  the  spring  line  and  is  rein- 
forced by  two  sets  of  rods  curved  to  the 
arc  of  the  arch  and  set  3  ins.  from  ex- 
trados  and  intrados,  respectively.  These 
arch   rods   are   spaced    12   ins.   on   centers 


several  other  culverts  of  the  same  size 
so  that  only  a  portion  of  the  total  is  prop- 
erly to  be  charged  to  this  job.  This  cul- 
vert was  built  by  day  labor  under  the  di- 
rection of  Mr.  Wm.  Kohlman,  County 
Surveyor  and  Bridge  Commissioner,  Jasper 
county,  Carthage,  Mo. 
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Concrete  Pipe  Protection  of  Piles  From 

Teredo,  Charlotte  Harbor  & 

Northern  Ry. 

The  right  of  way  of  the  Charlotte  Har- 
bor &  Northern  Ry.,  at  present  operating 
between  Arcadia,  Fla.,  and  Boca  Grande, 
at  the  south  end  of  Gasparilla  Island,  at 


Fig.      1.    View     Showing      Sections     of 
Molded  Pipe. 

the  entrance  of  Charlotte  Harbor,  a  dis- 
tance of  62  miles,  and  under  construction 
between  Arcadia  and  Plant  City,  a  distance 
of  60  miles,  crosses  considerable  stretches 


Fig.    2.  View    Showing    Special    Barrow 
for  Handling  Pipes. 

of  salt  water.  The  main  structures  on 
that  portion  of  the  line  now  in  operation 
are  the  Gasparilla  Sound  bridge,  which  is 
two  miles  long,  and  crosses  from  the  main- 


land to  the  island;  Myakka  River  bridge, 
one-half  mile  in  length,  and  Coral  Creek 
bridge,  a  quarter  of  a  mile  in  length.  These 
bridges,  are  all  pile  trestle  structures  and 
being  located  in  waters  infested  by  the 
teredo  required  protection  for  the  piles  be- 
low water.  The  accompanying  views  show 
the  style  of  protection  adopted. 

Each  pile  from  a  point  above  high  wa- 
ter to  a  point  below  the  sand  bottom  was 
encased  in  concrete  in  the  form  of  sec- 
tions of  pipe  filled  in  with  sand.  The  pipes 
used  are  of  concrete  made  in  two  sec- 
tions which  are  locked  together  by  a  wood- 


2  shows  the  special  barrows  used  for  han- 
dling the  molded  sections. 

The  pipe  is  molded  to  a  diameter  some- 
what larger  than  that  of  the  pile  to  be  pro- 
tected, so  that  an  annular  space  is  left 
between  pipe  and  pile.  This  annular  space 
is  filled  with  sand,  which  serves  the  double 
purpose  of  cushioning^  the  pipe  against  the 
pile  and  of  providing  a  loose  joint  which 
permits  the  pipe  covering  to  slide  down 
and  keep  the  pile  covered  in  case  the  bot- 
tom is  lowered  by  scour.  The  pipe  being 
molded  in  two  pieces  can  be  applied  to  the 
piles  of   existing  structures  as   shown'  by 


Fig.  3.  View  Showing  Method  of  Applying  Pipe  to  Piles. 


en  key.  This  pipe  is  known  as  lock  joint 
pipe  and  is  made  and  placed  by  the  Lock 
Joint  Pipe  Co.,  New  York,  N.  Y.  In 
shape  this  pipe  resembles  somewhat  ordina- 
ry vitrified  sewer  pipe,  it  having  bell  and 
spigot  ends,  but  each  pipe  instead  of  being 
made  in  one  piece  is  split  longitudinally, 
or  more  correctly,  is  molded  in  two  pieces 
the  edges  of  which  engage  each  other  and 
arc  locked  together  by  inserting  a  narrow 
wooden  key  into  a  suitable  groove  or  key- 
way.  An  idea  of  the  shape  of  a  half-secr 
tion  of  pipe  is  given  by  Fig.  i.  These  half- 
sections  are  molded  in  metal  molds  and 
allowed  to  set  hard  before  placing.     Fig. 


Fig.  3.  Any  one-piece  pipe  can,  of  course, 
be  applied  to  piles  only  before  they  have 
been  capped.  In  the  work  for  the  struc- 
tures mentioned  above,  the  pipe  covering 
was  done  from  a  barge  which  was  pulled 
along  the  trestle  as  the  work  progressed. 
A  record  for  3,350  piles  protected  for  a 
length  of  12  ft.  each,  was  26  piles  or  312  lin. 
ft.  of  pile  protected  each  day.  The  pipe 
was  molded  on  shore  and  taken  to  the 
barge  by  tugs. 


The  city  of  Tokyo,  Japan,  on  March  31. 
will  take  over  the  local  electric  railway,  the 
price  paid  being  $38,750,000  gold. 
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Earth  and  Rock  Section 


Note :  This  Section  is  devoted  to  methods  and  costs  of  excavating  earth  and 
rock  and  building  embanlcments.  It  will  cover  the  grading  of  roads  and  rail- 
roads, dildng  and  canal  worlc,  dredging,  building  reservoirs  and  earth  dams, 
sewer  and  water  pipe  trenching,  quarrying,  etc 


The  Estimated    Cost  of  the    Ashokan 

Reservoir  and  Data  of  Actual  Cost 

of  Similar  Earth  Embankments, 

Together  with  a  Discussion  of 

the  Testimony  Submitted 

in  the  Investigation  of 

the  Ashokan  Dam 

Award. 

Neither  in  engineering  journals  nor  in 
the  daily  press  has  there  appeared  more 
than  a  one-sided  summary  of  the  facts  re- 
lating to  what  has  been  termed  "The  Ash- 
okan Dam  Controversy."  It  is  our  j-urpose 
to  give  the  facts  in  some  detail,  not  only 
because  of  the  principles  at  stake  but  be- 
cause of  the  general  usefulness  of  the  cost 
data  presented  by  the  various  engineers. 

As  for  the  principles  involved,  there  are 
two:  First,  the  puUic  policy  of  awarding 
a  contract  to  other  tHan  the  lowest  respon- 
sible bidder.  Second,  the  applicability  of 
contract  prices  and  engineering  guesses  in 
estimating  work  of  magnitude. 

It  is  perhaps  not  over  stating  the  case 
when  we  say  that  no  similar  controversy 
has  been  more  rich  in  data  as  to  the  costs 
and  as  to  methods  of  estin»ting  costs. 

The  city  o^  New  York  is  about  to  spend 
$i6o/xx>,ooo  for  a  water  supply  system,  and 
one  of  the  first  large  contracts  awarded  is 
the  contract  for  the  Ashokan  Dam  or  Res- 
ervoir in  the  Catskill  mountains.  This  con- 
tract was  awarded  to  MacArthur  Bros.  Co. 
and  Winston  &  Co.  for  $12,669,775,  which 
is  about  $2,300,000  in  excess  of  a  bid  made 
by  the  John  Pierce  Co.  The  Board  of  Wa- 
ter Supply,  who  made  the  award,  was 
guided  in  its  action  by  the  advice  of  its 
chief  engineer,  Mr.  J.  Waldo  Smith,  and 
by  three  consulting  engineers,  Frederick 
P.  Steams,  John  R.  Freeman,  and  Prof. 
William  H.  Burr.  These  engineers  were 
unanimous  in  stating  that  the  bid  of  John 
Pierce  Co.  was  below  "actual  cost,"  and 
that  it  would,  therefore,  be  unwise  to 
award  the  contract  to  the  lowest  bidder. 

Vigorous  protests  against  this  action 
were  made,  and  the  mayor  directed  the 
G)mmissioners  of  Accounts  to  investigate 
the  matter.  Accordingly  a  board  of  ad- 
visory engineers  was  appointed,  and,  upon 
receiving  their  report,  a  hearing  took  place 
before  the  Commissioners  of  Accounts,  at 
which  hearing  the  Board  of  Water  Supply 
and  their  engineers  were  given  an  oppor- 
tunity to  set  forth  the  reasons  for  their 
action.  The  Board  of  Water  Supply  dodged 
the  issue  by  saying  that  they  had  followed 
the  advice  of  their  engineers,  and  produced 
written  reports  from  their  chief  engineer 
and  the  three  consulting  engineers.    In  his 


report,  the  chief  engineer,  Mr.  J.  Waldo 
Smith,  said ;  "The  bid  of  the  John  Pierce 
Co.  is  so  low  that  I  believe  from  long  ex- 
perience and  my  knowledge  of  the  condi- 
tions which  must  be  met  that  the  work 
cannot  be  done  at  the  prices  they  have 
named.  Their  prices  for  the  earth  excava- 
tion and  embankment  items  are  such  that 
they  are  .much  below  the  actual  cost  of  do- 
ing this  class  of  work." 

When  first  questioned  during  the  hear- 
ing as  to  the  facts  that  led  to  this  opinion, 
Mr.  Smith  made  general  statements  only; 
and,  when  finally  asked  to  analyze  the 
probable  cost  of  the  earthwork  at  Ashokan. 
Mr.  Smith  replied: 

"Well,  I  did  not  make  my  estimate  that 
way.  I  did  not  go  into  the  analysis  of  any 
one  of  those  items.  I  want  to  make  that 
clear  right  now,  because  it  may  save  us 
some  trouble  later  on;  it  was  made  up 
from  my  knowledge  of  what  similar  work 
has  cost,  of  which  I  have  knowi)  the  con- 
ditions. 

"1  never  analyze  cost ;  I  never  do  it  in 
that  form;  I  do  not  believe  that  is  the 
proper  way  to  make  an  estimate;  I  think 
it  only  leads  to  confusion  to  try  to  analyze 
it,  and  erroneous  conclusions." 

On  the  other  hand,  the  Board  of  Ad- 
visory Engineers  to  the  Commissioners  of 
Accounts  in  their  report  had  stated: 

"We  wish  it  clearly  understood  that  our 
opinion  of  the  reasonableness  of  the  John 
Pierce  Co.  bid  rests  not  upon  contract 
prices  but  upon  an  analysis  of  the  cost  of 
this  work  under  the  actual  conditions  ex- 
isting at  the  Ashokan  Reservoir." 

Commissioner  of  Accounts  John  P. 
Mitchel,  in  a  conference  with  his  nine  con- 
sulting engineers,  said: 

"The  question  arises,  whether  cost  anal- 
yses are  necessary  to  obtain  a  reliable  esti- 
mate of  the  cost  of  doing  work,  and  wheth- 
er the  estimate  of  cost  upon  which  a  bid 
is  to  be  rejected  or  accepted  can  be  made 
except  through  the  process  of  cost  anal- 
ysis." 

Each  of  the  nine,  in  answering  whether 
this  was  a  fact  or  not,  stated  emphatically 
that  cost  analysis  is  the  only  practical 
method  to  use. 

Major  Cassius   E.   Gillette  said : 

"Practically,  in  my  judgment,  there  is 
absolutely  no  way  of  making  a  reliable  es- 
timate of  the  cost  of  doing  a  particular 
work  except  by  cutting  it  up  into  its  ulti- 
mate elements,  and  making  estimates  of 
each  in  turn,  based  upon  a  number  of  other 
cost  analyses  of  work  that  come  near  co- 
inciding in  those  particular  elements.  Any 
one  who  says  he  can  make  an  estimate  by 
any  other  method,  if  tested  in  a  particular 


case,  will  find  himself  letting  go  of  his 
general  estimate  and  getting  into  a  detailed 
analysis  of  the  various  elements  to  an 
astonishing  degree,  every  time." 

Mr.  A.  P.  Davis,  chief  engineer  of  the 
Reclamation  Service,  said:  "It  requires  a 
much  higher  degree  of  skill  to  use  cost 
analysis  than  to  guess.  You  may  happen 
to  know  a  certain  thing  because  you  have 
seen  that  particular  bid.  It  requires  no 
knowledge  or  skill  to  do  that ;  but,  to  apply 
cost  analysis,  judgment  has  \o  be  applied  to 
every  item,  and  it  is  very  unsafe  for  an 
unskilled  person  to  use  cost  analysis.  I  am 
going  to  make  one  more  point.  While  we 
(meaning  the  Reclamation  Service — Eds.) 
have  not  had  occasion  to  reject  bids  be- 
cause they  were  too  low,  we  have  had 
frequently  occasion  to  do  so  because  they 
were  too  high,  and  we  require  some  cost 
analysis;  and  the  executive  officers  are  ex- 
ceedingly careful,  and  we  have  to  explain 
our  estimates  as  to  their  being  below  the 
lowest  bid,  in  order  to  get  authority  to-  re- 
ject the  lowest  bid  as  being  too  high." 

Similar  opinions  were  expressed  by  the 
other  consulting  engineers  to  the  Commis- 
sioners of  Accounts. 

It  is  also  a  significant  fact  that  the  bid 
of  the  John  Pierce  Co.  made  by  their  en- 
gineer, Mr.  Ernest  C.  Moore,  was  based 
on  an  analysis  of  the  cost  in  detail  of  every 
item  of  work  that  was  to  enter  into  the 
construction  of  the  Asholcan  Dam.  Mr. 
Moore  submitted  a  copy  of  this  analized 
estimate  to  the  Commissioners  of  Ac- 
counts, at  the  hearing.  It  was  testified  to 
at  the  investigation  that  the  bid  of  the  next 
lowest  bidder  was  not  made  up  by  an 
analysis  of  the  cost. 

So  far  as  methods  of  estimating  costs 
were  concerned,  the  issue  was  clearly 
joined.  On  the  one  side  were  the  engi- 
neers of  the  Board  of  Water  Supply,  claim- 
ing that  an  accurate  estimate  of  actual  cost 
could  be  made  without  any  detailed  anal- 
ysis. On  the  other  side  were  the  advisory 
engineers  of  the  Commissioners  of  Ac- 
counts, with  equal  positiveness  claiming 
that  no  accurate  estimate  of  actual  cost  of 
such  work  as  the  Ashokan  Dam  could  be 
made  except  by  a  process  of  analysis;  for, 
with  varying  conditions  as  to  toughness  of 
earth,  length  of  haul,  rates  of  wages,  price 
of  coal,  kind  of  plant,  etc.,  it  was  claimed 
that  other  contract  prices  and  other  lump 
sum  unit  costs  formed  no  reliable  prece- 
dent 

In  the  course  of  the  hearing  a  cross- 
examination  of  each  of  the  engineers  of 
the  Board  of  Water  Supply  was  conducted 
for  the  purpose  of  ascertaining  what  real 
basis  they  had  for  assuming  that  the  John 
Pierce  Co.  bid  was  below  "actual  cost," 
and  this  cross-examination  disclosed  the 
following  facts:  First,  that  the  chief  en- 
gineer, Mr.  Smith,  had  never  kept  any  de- 
tailed records  of  the  actual  cost  of  steam 
shovel  work,  anywhere,  although  he  con- 
ceded that  the  embankments  at  Ashokan 
would  be  built  with  steam  shovels.  He 
had  been  in  charge  of  several  small  reser- 
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voir  dikes,  but,  in  every  case,  the  work 
had  been  done  with  picks  and  shovels, 
scrapers  or  elevating  graders.  Even  in 
those  cases  he  bad  kept  no  detailed  rec- 
ords of  the  unit  costs,  but  had  kep;-  unit 
costs  in  the  aggregate  only. 

Second,  that  the  three  consulting  engi- 
neers, Stearns,  Freeman  and  Burr,  had 
even  more  meager  data  of  actual  cost  of 
earthwork.  Mr.  Stearns  had  been  the 
chief  engineer  in  charge  of  the  Wachusetts 
reservoir  dikes,  but  had  no  detailed  rec- 
ords of  actual  cost  to  the  contractor.  More- 
over, those  dikes  were  all  low  and  built 
of  material  loaded  by  hand.  He  had  ha'J 
other  experiences  on  small  reservoir  em- 
bankments, and,  in  one  or  two  instances, 
steam  shovels  had  been  used  but  not  sat- 
isfactorily. In  one  case  the  shovel  ha^I 
encountered  nests  of  huge  boulders.  In 
another  case  the  cutting  was  too  shallow 
for  profitable  shovel  work. 

Mr.  Freeman  frankly  stated  that  he  re- 
lied on  "going  prices,"  and  had  very  littlo 
knowledge  of  actual  costs. 

Prof.  Burr  said  he  had  made  an  analysis 
of  the  probable  cost  of  the  earthwork  at 
Ashokan,  and  promised  to  produce  it,  but 
subsequently  refused  to  place  his  analysis 
on  record.  He  had  made  the  analysis  mere- 
ly as  a  rough  guide  to  his  judgment,  and 
did  not  care  to  produce  it.  Ue  had  had 
little  experience  in  reservoir  construction, 
other  than  as  a  consulting  engineer  on 
certain  projects,  and  produced  no  detailed 
records  of  actual  cost. 

Three  subordinate  engineers  had  made 
estimates  of  the  cost  of  the  Ashokan  Reser- 
voir, as  a  check  on  the  estimate  of  Mr. 
Smith;  but  none  of  these  three  produced 
any  detailed  records  of  actual  cost  of  rolled 
earth  embankments  built  with  steam  shovel 
that  had  come  under  his  own  observation. 

The  reader  should  bear  in  mind  that  the 
rejection  of  the  John  Pierce  Co.  bid  hinged 
upon  his  price  for  earth  embankments,  and 
that  these  earth  embankments,  involved 
the  excavation  of  some  7,000,000  cu.  yds., 
which  everyone  conceded  must  be  done 
by  steam  shovels.  Indeed,  the  very  blue 
prints  of  the  work  showed  how  many 
cubic  yards  would  have  to  be  placed  each" 
year,  and  how  many  steam  shovels  would 
be  required. 

Confessedly  opposed  to  cost  analysis  and 
ignorant  of  detailed  costs,  they  had  left 
only  one  line  of  real  defense,  namely  a 
citation  of  contract  prices.  Mr.  Stearns 
was  particularly  prolific  of  these. 

The  distinction  between  a  contract  price 
and  a  contract  cost  must  be  borne  well  in 
mind.  A  contract  price  is  often  too  low  to 
yield  a  profit,  and  occasionally  so  high  as  to 
be  an  extortion.  It  means  next  to  nothini; 
unless  applied  to  work  identical  in  every 
respect  with  previous  work  that  has  been 
done  at  a  fair  profit  under  that  price.  And, 
of  all  classes  of  contract  work,  none  U 
more  variable  than  earthwork  in  its  cost. 
There  is  no  such  thing  as  a  "going  price'' 
for  earthwork. 

Mr.    Stearns    named      several      contract 


prices  for  reservoir  embankments,  all  ver>' 
much  lower  than  the  prices  bid  for  the 
Ashokan  work,  and,  in  order  to  reduce 
them  to  an  8-hour  day  basis  and  to  rates 
of  wages  now  prevalent,  he  added  certain 
percentages.  He  was  careful  to  select  only 
the  highest  prices  and  omitted  many  that 
were  low.  His  method  of  conversion  con- 
sisted in  dividing  the  present  hourly  rate 
of  common  labor  wage  by  the  similar  hour- 
ly rate  existing  on  work  done  at  other 
places,  and  thus  securing  a  factor  or  per- 
centage to  be  used  in  converting  contract 
prices.  But  such  a  conversion  on  the  basis 
of  the  wages  of  common  laborers  is  falla- 
cious. For  example,  common  labor  has 
risen  in  price,  whereas  steam  shovel  engi- 
neers and  other  skilled  men  receive  to-day 
about  the  same  as  they  have  received  for 
many  years  past.  Common  laborers  often 
do  not  make  up  half  the  payroll  on  a  steam 
shovel  job,  beside  which  the  fuel  and  sup- 
plies form  a  very  large  percentage  of  cost 
that  remains  wholly  unaffected  by  changes 
in  rates  of  wages  of  common  laborers.  It 
will  be  seen  that  Mr.  Steams  was  forced 
into  a  sort  of  cost  analysis,  even  when  us- 
ing contract  prices. 

We  come  now  to  the  report  of  the  Board 
of  Advisory  Engineers  to  the  Commis- 
sioners of  Accounts.  This  board  was  com- 
posed of  four  members:  Otto  H.  Klein, 
Col.  T.  W.  Symons,  Halbert  P.  Gillette 
and  Daniel  J.  Hauer. 

After  making  a  close  study  of  the  work 
on  the  ground,  and  also  of  the  plans  and 
specifications,  they  found  that  one  fact 
stood  out  pre-eminently  in  regard  to  the 
prices  bid.  Section  100  of  the  specifications 
stated  that  all  "acceptable  material  from 
the  channels  and  other  excavations"  shall 
be  used  in  embankments  and  refills.  Sec- 
tions 66  states  that  "such  materials  as  arc 
suitable  and  permitted  may  be  used  in  the 
construction,  and  if  so  used  shall  be  paid 
for  according  to  the  class  of  work  in  which 
they  are  used,  in  addition  to  the  price  paid 
for  excavation."  Section  81  confirms  this 
statement.  It  is  clear,  therefore,  that  all 
acceptable  earth  taken  from  excavation  is 
to  be  paid  for  twice — once  when  measured 
in  excavation  and  again  when  measured  in 
embankment 

In  the  estimated  quantities  of  work  to 
be  done  there  are  about  2,000,000  cu.  yds. 
of  excavation  and  about  7,000,000  cu.  yds 
of  all  classes  of  embankment.  The  aver- 
age price  bid  by  John  Pierce  Co.  for  the 
embankment  is  39  cts.  As  nearly  the  en- 
tire 2,000,000  cu.  yds.  of  excavation  is  eith- 
er directly  on  the  site  of  the  dikes,  or  in 
a  channel  adjacent  to  them,  and,  as  the  ma- 
terial from  the  test  pits  and  borings  shows 
that  it  is  acceptable,  it  is  evident  that  the 
contractor  will  use  this  excavated  material 
for  the  dikes.  In  fact  it  is  the  logical  plan 
of  deposit  for  the  excavated  material,  as 
the  haul  is  no  longer  than  from  the  borrow 
pits.  The  engineer  of  the  Pierce  Co.  testi- 
fied that  it  was  his  intention  to  borrow 
large  quantities  of  the  material  for  the 
dikes    from   along  the   channel   to  be   ex- 


cavated, by  widening  the  channel  cut.  Tak- 
ing this  second  payment  into  consideration, 
and  allowing  for  shrinkage,  the  price  of 
the  Pierce  Co.  for  embankment  is  increased 
by  7/4  cts.  per  cu.  yd.,  making  the  total 
price  about  46  cts.  per  cu.  yd.  of  embank- 
ment. 

The  Advisory  Board  of  Engineers  deem- 
ed this  price  sufficient  to  yield  a  handsome 
profit  on  the  earthwork. 

They  cited  in  their  report  that  to  obtain 
records  of  reservoir  work  that  were  com- 
parable to  Ashokan,  one  must  look  to  th: 
large  earthen  dams  in  the  West.  In  taking 
into  consideration  these  Western  dams,  it 
must  be  remembered  that  wages  are  much 
higher  in  the  West  than  in  the  East;  team 
feed  costs  more,  coal  and  other  supplies 
are  much  higher;  and  the  local  conditions 
in  the  West  all  have  a  tendency  to  in- 
crease the  cost  of  work  in  the  West  over 
that  done  in  the  East. 

One  of  the  best  known  of  the  Western 
dams  'is  the  Tabeand  Dam,  regarding 
which  the  Advisory  Board  of  Engineers 
said: 

THE  TABEAND  DAM. 

"The  Tabeand  Dam,  in  California,  is  a 
very  high  earth  dam  (100  ft.  high),  built 
in  layers  having  an  average  thickness  of  6 
ins.  Mr.  Burr  Bassell,  who  was  the  chief 
engineer  of  this  dam,  has  written  a  book 
("Earth  Dams")  in  which  he  gives  the 
earth  yardage  moved  each  month  and  the 
maximum  force  of  men  used  to  excavate, 
haul  and  compact  it.  There  are  few  high 
dams  of  this  character  in  the  world,  and 
this  Tabeand  Dam  so  closely  resembles 
the  Ashokan  Reservoir  dikes  that  this 
board  deems  it  wise  to  use  some  of  the 
data  given  by  Mr.  Bassell,  relating  to 
costs.  The  contract  price  for  the  embank- 
ment, which  was  built  in  1901,  was  40  cts. 
per  cubic  yard.  During  the  months  of  Au- 
gust, September  and  October,  1901,  the 
average  work  done  was  more  than  53,000 
cu.  yds.  per  month,  or  more  than  2,000  ca. 
yds.  per  working  day.  Mr.  Bassell  states 
that  the  maximum  force  employed  at  any 
one  time  on  this  work  was  233  men  and 
416  horses  and  mules.  This  work  was 
done  almost  entirely  by  unskilled  labor, 
b'.ick  scrapers  being  used  to  load  wagons 
through,  "traps,"  and  four  horse  wagons  to 
haul  the  earth.  Hence  if  we  assume  wages 
of  $1.50  a  day  for  laborers,  which  is  now 
the  price  being  paid  at  the  Ashokan  Reser- 
voir, and  $1  a  working  day  for  each  horse 
and  mule  we  have  a  total  daily  cost  of 
$716,  which  is  equivalent  to  36  cts.  per  ca. 
yd.,  the  output  being  2,000  cu.  yds.  of  em- 
bankment per  day.  The  wagons,  tools  and 
machines  are  listed  by  Mr.  Bassell  and  this 
board  estimates  that  such  a  plant  could  be 
purchased  for  about  $16,000.  Allowing  3% 
per  month  for  repairs,  interest  and  de- 
preciation, the  daily  plant  charge  would  be 
about  $20  or  I  ct.  per  cu.  yd.  Allowing  5% 
for  general  supervision,  etc.,  would  give 
an  additional  cost  of  2  cts.  per  cu.  yd., 
bringing  the  total  up  to  39  cts.  per  cu.  yd. 
This    work    was   done  on    a    lo-hour  day 
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basis,  and  it  is  not  improbable  tliat  the  out- 
put would  have  been  15%  less  on  an  8- 
hour  day  basis,  which  would  have  made 
the  cost  45  cts.  per  cu.  yd.  paid  for  in  em- 
bankment and  measured  once.  While  the 
average  haul  was  short  {%  mile)  the  cost 
of  loading  was  high,  due  to  the  fact  that 
the  work  was  practically  all  done  with 
horses  and  men  instead  of  with  steam 
shovels.  This  work  involved  making  only 
370,000  cu.  yds.  of  embankment,  or  about 
one-twentieth  as  much  as  will  be  built  at 
the  Ashokan  Reservoir.  It  was,  therefore,  a 
comparatively  small  job  as  to  quantities  of 
earthwork,  and,  its  cost  could  have  been 
materially  reduced  had  the  work  been  of 
greater  magnitude,  as  we  shall  indicate 
later. 

The  Tabeand  Dam  is  instructive  not 
only  in  its  general  cost  per  cubic  yard,  Lut 
it  is  particularly  instructive  in  certain  de- 
tails, namely  the  spreading,  harrowing, 
sprinkling  and  rolling  of  the  earth;  for  it 
is  these  details  that  differentiate  reservoir 
embankments  in  large  measure  from  rail- 
road embankments.  Mr.  Bassell  has  given 
data  from  which  the  exact  cost  of  these  de- 
tails on  the  Tabeand  Dam  can  be  closely 
estimated.  To  spread  the  2,000  cu.  yds.  of 
embankment  daily,  there  were  3  road  grad- 
ers operated  by  6  horses  and  2  men  on  each 
grader.  There  were  a  rollers,  each  oper- 
ated by  6  horses  and  a  driver.  There  were 
3  sprinkling  carts,  each  operated  by  4 
horses  and  a  driver.  There  were  2  har- 
rowers,  and,  while  not  stated,  we  assume  4 
horses  and  a  driver  to  each  harrow.  At 
$1.50  a  day  for  men,  and  $1  for  each  horse, 
with  a  daily  output  of  2,000  cu.  yds.  of  em- 
bankment, the  cost  per  cubic  yard  was  as 
follows : 

Spreading  with  road  graders 1.5  cts. 

Sprinkling    0.8  cts. 

Harrowing    0.6  cts. 

Rolling    , 0.8  cts. 


Total   per   cubic   yard 3.7  cts. 

"Adding  even  as  much  as  25%  to  reduce 
the  lo-hour  day  to  an  8-hour  day  basis,  we 
have  a  total  of  only  45^5  cts.  per  cu.  yd.  for 
these  items.  That  the  Tabeand  Dam  was 
thoroughly  compacted  is  proved  by  two 
facts,  namely:  Test  pits  dug  in  the  rolled 
embankment  showed  a  weight  of  133  lbs. 
per  cu.  ft.,  which,  so  far  as  this  Board 
knows,  is  the  most  dense  earth  embank- 
ment ever  secured.  After  a  year's  time 
the  embankment  had  settled  less  than  2^ 
ins.,  although  there  was  a  head  of  90  ft. 
of  water  against  it  It  cannot  be  claimed, 
therefore,  that  the  rolling  was  insufficient." 

Attention  in  the  report  was  also  called 
to  the  low  cost  of  building  the  Wachusett 
dikes  under  Mr.  Frederic  P.  Stearns, 
where  nearly  7,000,000  cu.  yds.  of  earth  was 
stripped,  for  a  foot  in  depth  off  of  the 
reservoir  site,  by  hand,  and  hauled  in  carts 
and  cars  for  as  great  a  distance  as  5  miles, 
the  prices  varying  from  18  to  39  cts.  per 
cu.  yd. 

The  work   at  Cobb's   Hill    Reservoir   in 


Rochester,  N.  Y.,  where  the  contract  irice 
for  earth  excavation  with  a  steam  shove! 
is  18  cts.  was  mentioned,  and  also  the  steam 
shovel  work  done  on  the  Cedar  Grove 
Reservoir,  built  during  the  years  1901-04 
for  the  city  of  Newark,  N.  J.,  under  Mr. 
M.  R.  Sherrerd  as  chief  engineer.  Mr. 
Sherrerd  stated  to  a  member  of  this  board 
that  the  cost  varied,  but  after  the  work 
was  well  under  way,  the  actual  cost  to  the 
contractor  was  approximately  35  cts.  per 
cu.  yd.  Mr.  F.  W.  Abbott,  one  -of  the  con- 
tractors for  this  reservoir,  told  one  of  the 
members  of  this  advisory  board  that  the 
actual  cost  averaged  42  cts.  per  cu.  yd. 
when  working  in  a  material  that  was  so 
bad  that  "its  like  cannot  be  found  else- 
where in  the  whole  United  States  outside 
of  New  Jersey.'"  Other  records  of  costs 
on  this  job  corroborated  Mr.  Sherrerd's 
figures. 

Reference  in  the  report  was  also  made  to 
the  earth  excavation  and  embankment  work 
that  is  being  done  on  the  New  York  State 
Barge  Canal,  and  many  prices  quoted 
showing  that  contracts  for  this  work  were 
being  done  for  less  than  the  prices  bid  by 
the  John  Pierce  Co. 

However,  the  Advisory  Board  of  Engi- 
neers did  not  depend  upon  contract  prices 
to  prove  the  reasonableness  of  the  low  bid, 
but  placed  their  reliance  on  a  cost  analysis 
of  the  embankment  work. 

The  following  is  an  analysis  of  the  esti- 
mated co.<it  of  building  the  Ashokan  dikes 
with  steam  shovels,  usuig  jmM  dump  cars 
and  dinkey  locomotives: 

ESTIMATED    COST     OF     ROLLED     EMBANKMENTS 
AT    ASHOKAN. 

Earth  loaded  with  6s-ton  shovel.  Work- 
ing season  j'/z  months  (Apr.  15  to  Nov. 
30).  Rainy  weather  reducing  time  to  ao 
days  actually  worked  each  month,  or  150 
days  per  working  year.  Each  shovel  aver- 
aging 12,000  cu.  yds.  per  working  month 
(90,000  cu.  yds.  in  7%  mos.),  or  600  cu. 
yds.  per  day  of  8  hours  worked.  A  plant 
of  II  shovels  will  move  all  the  earth  in  7 
years.  Allow  2  extra  shovels  to  take  place 
of  those  laid  off  for  large  repairs. 
Steam  Shovel  Expense.  Per  Day  Worked. 
I  shovel  runner  or  engineer  ($125  per 

mo.)     $6.25 

1  craneman   ($90  per  mo.) 4.50 

I  fireman  ($60  per  mo.) 3.00 

6  pitmen  at  $1.50 9.00 

1/2  foreman  at  $6.00   (or  a  cheap  pit 

boss  at  $3) 300 

i^  tons  coal  at  $450 6.75 

Oil  and   waste 0.75 

Water*  0.50 

5i%  of  payroll  for  insurance  of  men . .  0.25 


Transporting  in  Cars  and  Dumping. — 
Two  small  locomotives  ("dinkeys")  and  24 
narrow  gage  dump  cars  having  a  capacity 
of  4  cu.  yds.  each,  serving  each  shovel. 
The  average  haul,  allowing  for  2%  grades, 
is  less  than  I  mile ;  but  allow  2  miles  track 
to  each  shovel.  The  first  cost  of  the 
transportation  plant  would  be: 

2  dinkeys  at  $3,5cio $7,000 

24  cars  at  $200 4,800 


Total    $11,800 

Add   1/6  for  extra   rolling  stock  on 
hand    2,000 


Total   $13  800 

Track  materials  (2  miles) : 

112  tons  (3S-Ib.  rails)  at  $35 $3>92r 

3,600  ties  (6''x6''xs')   at  45  cts 1,620 

Track  fastenings  and  switches 600 

Total    $6,140 

Labor  delivering  and  laying  2  miles 

at  $200   400 

Labor  grading  i  mile  at  $1,500 1,500 


Total  600  cu.  yds.  at  583  cts $3S<» 

0.1%  per  day   (=  2%  per  mo.  of  20 

days)  of  $9,000  (first  cost  of  shovel) 

for   repairs  and   deprecition $9.00 

6%  annual  interest    on    $10,800     (1.2 

shovels)    -i-   ISO  days  =   4.30 


Total   $8,040 

Each  shovel  will  work  about  1,000  days, 
using  this  track,  hence  if  we  distribute  the 
full  first  cost  of  it  ($8,000)  over  the  1,000 
days,  we  have  $8  a  day,  which  is  a  liberal 
allowance  since  the  rails  will  have  mor'e 
scrap  value.at  the  end  of  the  job  than  will 
have  been  expended  in  the  purchase  of  ad- 
ditional ties  worn  out. 

Transporting  by  Rail  and  Dumping: 
2  enginemen   (on  2  dinkeys)   at  $75 

mo.    each    $  7.50 

2  trainmen  at  $50  mo 5.00 

14  dumpmen  and  trackmen  at  $1.50. .  21.00 

I  dump  boss  at  $75  mo 3.75 

1   water  boy 1.25 

0.8  ton  coal  for  2  dinkeys  at  $4  50. . .     3.60 

Oil  and   waste 0.50 

Water    0.50 

J4%  of  payroll  for  insurance 0.30 


Tbtal  600  cu.  yds.  at  8.2  cts $49-40 

0.1%  per  day   (=  2%   mo.)    repairs 

and  depreciation  of  $13^00  rolling 

stock    13.80 

6%   interest  on  $13,800  -i-   150  days 

worked    5.50 

Cost  of  track  materials,  etc 8.00 


Total  600  cu.  yds.  at  12.8  cts $76.70 

Spreading  With   Road  Machine : 

Per  Day. 

2  men  at  $2 $4-oo 

6  horses  at  $1 6.00 

0.2%   per   day  on  $300  road   machine 

for  repairs  and  depreciation 0.60 

6%  interest  on  $300  ^  150  days 0.12 

Total  600  cu.  yds.  at  1.8  cts $10.72 

Rolling : 

I  engineman  ($70  per  mo.) $3-50 

'/s  ton  coal  at  $450 1.50 

Oil   and   waste 0.50 

Water    0.50 


Total  600  cu.  yds.  at  8.05  cts $48.30  Total  600  cu.  yds.  at  I  ct $6.00 
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0.0870  per  day  on  $2,500  steam  roller 

for  repairs  and  depreciation 2.00 

6%  interest  on  $2,500  -^  150  days i.oo 

Total  600  cu.  yds.  at  1.5  cts $9.00 

Harrowing : 
(i  harrow  serving  2  shovels,  1,200  at.  yds.) 
I  driver   $2.00 

4  horses   4-00 

Total  1,200  cu.  yds.  at  0.5  ct $6.00 

Interest  and  depredation  too  small  to  be 
material. 

Sprinkling : 

Sprinkling  done  by  I  laborer  with  hose 
from  pipe  line.  This  man  will  sprinkle  600 
cu.  yds.  a  day,  requiring  4  cu.  ft.  of  water 
per  cu.  yd.  of  earth,  or  250  lbs.  of  water 
per  cu.  yd.  of  earth,  or  150,000  lbs.  of  water 
per  8-hour  day  per  shovel.  If  the  average 
height  pumped  is  100  ft.  and  the  friction 
head  is  200  ft.  additional,  there  will  be 
150,000  X  300=45,000,000  ft.  lbs.  of  work 
don^  per  day  in  pumping  the  water  for  600 
cu.  yds.  of  earth,  or  less  than  100,000  ft. 
lbs.  per  minute,  or  3  horsepower,  which 
will  require  less  than  i/io  ton  coal. 

Assuming  i  pumpman  for  5  shovels,  or 
3,000  cu.  yds.  of  earth  daily,  we  have : 

Per  Day. 
I  pumpman   $3-00 

5  mpi  sprinkling  at  $1.50 7.50 

J4  ton  coal  at  $4.50 2.25 

Oil    and    waste .' 0.50 

0.1%  per  day  on  $1,500  pumping  plant 

for  repairs,   etc 1.50 

6%  on  1,500  -i-  150  days  for  interest..  0.60 

Total  3,000  cu.  yds.  at  0.5  cts $I5-3S 

Pipe  lines  in  place  for  sprinkling  7.000,- 
000  cu.  yds.  of  embankment,  cost  $14,000, 
or  0.2  cts.  per  cu.  yd. 
Removing  Stones  from  Embankment: 
In  600  cu.  yds.  of  rolled  embankment 
there  will  be  less  than  10%  or  60  cu.  yds. 
of  removable  stones;  10  men  will  readily 
gather  and  load  these  60  cu.  yds.  (or  6  cu. 
yds.  per  man)  in  a  day  and  3  one-horse 
carts  with  a  driver  to  each  cart  will  read- 
ily hairt  them  to  the  face  of  the  embank- 
ment.   Hence : 

10  men  loading  at  $1.50 $15.00 

3  cart  drivers  at  $1.50 4.50 

3  horses  at  $1.00 300 

I  man  on  the  dump  at  $1.50 1.50 

Total  60  cu.  yds.  stone  removed  at 
40  cts $24.00 

Or  600  cu.  yds.  of  embankment  stripped 
of  stones  at  4  cts.  per  cu.  yd.  of  embank- 
ment 

SUMMARY. 

Per  Cu.  Yd. 

Loading  with  steam  shovel 8.1  cts. 

Transporting  by   rail 12.8  cts. 

Spreading    1.8  cts. 

Rolling    1.5  cts. 

Harrowing    0.5  cts. 

Sprinkling  and   pipe  line 0.7  cts. 

Removing    stones    4.0  cts. 

Total    29.4  cts. 


Add  7%  for  general  expense 2.0  cts. 

Total  cost  per  cu.  yd C 31.4  cts. 

This  general  expense  of  2  cts.  per  cu.  yd. 
is  made  up  of  the  following  items  for  each 
steam  shovel: 

Per  Day  Worked. 
Interest   on    one   month's   payroll    for 

600   cu.   yds.   placed,   $3,000   at   6% 

=  $18  $0.90 

Installing   and    removing   each    steam 

shovel    plant,   $1,000   -i-    1,000   days 

worked    i.oo 

Housing  plant  over  winters  $1,500  -^ 

1,000  days   1.50 

Housing   men    and    horses    $1,000    -j- 

1,000  days   I.oo 

Insurance  on  $30,000  plant  at  yi%  for 

150  days  I.oo 

1%  premium  on  $35,000  bond,  $350  -^ 

1,000  days    0.3s 

Sanitation  $500  -J-  1,000  days 0.50 

Total    $6.25 

General     superintendence,     office     ex- 
•  pense,  etc 6.00 

Total  general  expense,  600  cu.  yds. 
at   2   cts $12.25 

The  item  of  general  expense  includes  all 
office  expenses,  traveling,  superintendence 
of  all  kind,  exclusive  of  foreman,  and  the 
allowance  made  is  ample  as  is  shown  by 
numerous  examples.  The  engineering  of 
New  York  Subway  cost  less  than  3%.  The 
engineering  on  railroad  construction  is 
ordinarily  about  3%,  including  all  surveys, 
office  work,  inspection  and  other  details. 

The  general  expense  on  all  the  railways 
in  the  United  States  in  the  year  1904 
amounted  to  3.85%.  (See  Engineering- 
•  Contracting,  June  19,  1907,  p.  279,  also  an- 
nual report  of  Interstate  Commerce  Com- 
mission for  1904,  page  90.) 

The  item  of  general  expense  on  the 
Panama  Canal  for  the  fiscal  year  ending 
June  30,  igo7,  was  254%,  (see  Engineesing- 
CoNTRACTiNG  Jan.  8,  1908,  p.  34). 

On  the  Chicago  Drainage  Canal  the  con- 
tractors' outlay  "general  expense,"  was 
about  6%,  as  shown  on  page  261  of  Gil- 
lette's "Rock  Excavation — Methods  and 
Cost." 

The  Board  of  Advisory  Engineers  also 
showed  in  their  report  that,  even  if  wagons 
and  horses  were  used  to.  transport  the 
earth  to  the  dikes,  and  expensive  macadam 
roads  were  constructed  to  haul  over,  yet 
the  John  Pierce  Co.  bid  would  yield  a 
profit. 

Every  cost  analysis  is  based  upon  two 
assumptions,  namely;  (i)  the  rates  of 
wages  that  will  be  paid ;  and  (2)  the  daily 
output  of  the  crews  or  machines.  At  the 
Ashokan  Dam  the  Advisory  Board  of  En- 
gineers knew  the  wages  being  paid  to 
laborers  at  work  for  the  contractor  in 
October,  1907,  and  also  the  wages  paid  to 
shovel-men  and  train  crews  on  work  in 
various  parts  of  New   York  State,  which 


they  believed  would  prevail  at  Ashokan. 
To  be  conservative,  the  Board  of  Advisory- 
Engineers  assumed  an  output  of  only  12,- 
000  cu.  yds,  per  month  per  steam  shovel,  or 
600  ai.  yds.  per  day  for  20  days  worked. 
Subsequently  they  discovered  that  a  some- 
what higher  output  had  been  assumed  by 
the  engineers  of  the  Board  of  Water  Sup- 
ply. 

The  engineers  for  the  Board  of  Water 
Supply  have  prepared  progress  profiles  and 
charts,  upon  which  they  have  mapped  out 
the  entire  work,  showing  just  what  yard- 
age shall  be  placed  each  season  in  the 
dikes  and  the  number  of  shovels  that  must 
be  kept  at  work  to  give  these  results.  Re- 
ducing this  to  a  daily  basis,  20  days  being 
worked  to  the  month,  their  charts  call  for 
each  shovel  to  place  in  the  embankment  an 
average  of  a  little  over  650  cu.  yds. 
(Continued  next  week.) 


The  Cost  of  Doing  Scraper  Work  in. 
Freezing   Weather. 

The  excavation  was  done  on  a  railroad 
cut  in  Maine,  some  years  ago,  during  the 
early  part  of  the  winter  before  the  heavy  ■ 
snows  fell.  The  thermometer  was  bdow 
the  freezing  point  during  most  of  the 
day,  and  at  night  it  frequently  registered 
as  low  as  zero.  The  contractor  had  one 
scraper  gang  at  work  and  was  anxious  to 
keep  his  teams  going  as  late  in  the  season 
as  possible,  as  he  had  a  large  amount 
of  earthwork  that  would  have  to  be  done 
during  the  following  summer. 

The  following  wages  were  paid  for  a 
lo-hour  day: 

Foreman    $3.00 

Laborers    i.so 

Teams,  i  driver,  2  horses 3.50 

The  material  could  be  classed  as  "aver- 
age earth"  as  a  2-horse  railroad  plow 
would  loosen  it,  and  keep  enough  ground 
plowed  for  the  scraper  gang.  Owing  t» 
the  ground  freezing,  4  horses  had  to  be 
used  on  the  plow,  and  plowing  had  to  be 
done  both  day  and  night,  or  else  the 
ground  became  so  hard  it  could  not  be 
broken  up.  Places  that  were  not  plowed 
continually  did  freeze  so  hard  that  work 
had  to  be  abandoned  there  until  the  fol- 
loning  spring. 

No.  3  Western  wheelers  with  gates  on 
them  were  used.  The  average  haul  was 
250  ft.,  the  material  being  carried  in  one 
direction  only.  Five  scrapers  were  worked 
in  the  run,  each  scraper  averaging  36  ca. 
yds.  per  day.  As  each  scraper  carried 
about  yi  cu.  yd.,  place  measurement,  this 
meant  that  the  teams  traveled  about  9- 
miles  per  day.  One  man  loaded  the 
"iscraper,  with  the  help  of  a  2-horse  snatch 
team,  the  driver  of  this  team  hitching  them 
to  the  scraper  and  unhitching  them,  as 
well   as   driving  the   team. 

The  cost  per  cubic  yard  for  the  work 
was  as  follows: 

Foreman    $o.oir 

Scrapers    0097 

Plowing    0.09* 
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Loading    0.008 

Snatching    0.019 

Dumping    0.008 

Extra  men    0.016 


Total    $0,259 

The  two  extra  men  were  used  to  load 
the  large  frozen  clods  on  top  of  the 
scraper,  after  it  was  loaded,  and  as  it  was 
about  to  pull  away  from  behind  the  snatch 
team.  One  man  stood  on  each  side  of  the 
Kraper,  as  it  was  being  loaded  with  sev- 
eral large  clods  in  his  arms  ready  to 
throw  them  on,  as  the  wheelers  were 
loaded.  If  these  clods  became  very  plen- 
tiful at  any  particular  place,  these  men 
would  load  several  scrapers  entirely  with 
clods,  by  hand,  and  thus  have  them  car- 
ried out  of  the  cut  They  did  more  of  this 
work  in  the  fore  part  of  the  day,  as  dur- 
ing the  night  a  great  many  clods  were 
made  in  the  plowing.  These  men  also  kept 
up  a  wood  fire  at  which  the  men  could 
warm  themselves  from  time  to  time. 

The  cost  of  plowing  was  high,  as  plow- 
ing was  done  with  4  horses  both  day  and 
night,  as  previously  stated.  If  this  had 
not  been  necessary  the  plowing  could  have 
been  done  for  less  than  3  cts.  per  cubic 
yard.  Of  the  total  cost  per  cubic  jrard, 
at  least  8  cts.  can  be  charged  directly 
to  the  cold  weather,  and  2  or  3  cts.  of  in- 
direct charges  can  also  be  accounted  for  in 
the  same  way,  as  in  good  weather  this 
scraper  work  only  cost  the  contractor,  in- 
cluding general  expenses,  15  or  16  cts.  per 
cubic  yard.  His  contract  price  for  earth 
was  18  cts.  per  cubic  yard,  with  a  free 
haul  of  800  ft.,  and  he  made  money  on 
his  earth   excavation. 


The  Cost  of  Digging  a  36-Mile  Trench 
With  a  Buckeye  Traction  Ditcher. 

A  wooden  pipe  line  is  used  to  bring  the 
water  from  the  mountains  for  the  new 
water  system  of  the  city  of  Greeley,  Colo. 
This  line  is  36  miles  long.  Of  this  dis- 
tance 2,000  ft.  was  in  rock.  This  part  was 
excavated  by  hand  and  the  rest  of  the 
trench  was  excavated  by  a  Buckeye  trac- 
tion ditcher,  manufactured  by  the  Buckeye 
Traction  Ditcher  Co.  of  Findlay,  O. 

For  eight  miles  the  trench  ran  through  a 
stratum  of  gravel,  containing  many  stones, ; 
some  of  the  gravel  was  also  cemented  to- 
gether. The  material  in  the  rest  of  the 
trench  was  clay,  rather  hard,  but  the  ma- 
chine dug  it  with  great  ease.  In  a  ten 
hour  day  the  machine  in  the  gravel  would 
dig  from  600  ft.  to  1,000  ft.,  while  in  the 
clay  as  much  as  2,500  ft.  of  trench  was  dug 
in  10  hours.  The  style  of  machine  used  is 
shown  in  the  accompanying  cut.  It  was  a 
28-in.  by  7^-ft.  drainage  machine.  Such  a 
machine  is  designed  for  digging  ditches  for 
draining  land,  the  type  meant  for  contrac- 
tors' use  in  heavy  trench  work  being  more 
substantially  constructed  and  of  greater 
weight.  This  machine  weighed  17  tons, 
while  a  contractors'  machine  of  the  same 


size  would  weigh  24  tons  and  cost  $1,300 
more  than  this  machine  did  when  new. 

The  Buckeye  ditcher  being  a  traction  en- 
gine as  well  as  a  ditch  digger,  moves  along 
automatically  as  it  digs  the  trench.  It 
throws  the  excavated  material  into  the 
conveyor  belt  alongside  of  the  wheel,  and 
this  belt  dumps  the  earth  clear  of  the  ditchi 
so  that  the  earth  does  not  interfere  with 
the  pipe  laying  and  other  work  that  may 
have  to  be  done  in  the  trench.  The  bottom 
of  the  trench  is  rounded  t^  the  buckets  on 
the  wheel,  so  that  pipe  laid  in  the  trench 
does  not  roll  from  side  to  side.  Two  men 
can  operate  the  machine  under  favorable 
circumstances.  In  backfilling  the  material 
can  be  pushed  into  the  trench  by  the  ditch- 
er, used  as  a  traction  engine,  by  fastening 
a  plank  to  an  outrigger,  which  acts  in  a 
manner  similar  to  a  snow  plow.  A  drag 
scraper  can  also  be  used  in  back  filling. 
The  fact  that  the  machine  pulverizes  the 
earth  to  a  great  extent  in  digging  makes 
the  back  filling  easier  than  when  the  earth 
is  in  chunks. 

The  trench  dug  at  Greeley  was  through- 


average  of  I  ton  of  coal  per  day,  the  coal 
costing  $5  per  ton. 
The  cost  of  digging  the  trench  was : 

300  days,  engineer $1,500.00 

900  days,  helpers 2,700.00 

,300  tons  coal 1,500.00 

300  days,  plant  charges  at  $5 1,800.00 


Total    $7,500.00 

This  cost,  as  will  be  seen,  does  not  in- 
clude any  general  expenses,  the  cost  of 
getting  the  machine  to  and  from  the  job  or 
the  cost  of  back  filling. 

The  cost  of  water  used  for  one  of  these 
machines  is  nominal,  as  they  use  about  I 
gallon  of  water  for  each  pound  of  coal. 

The  cost  per  lineal  foot  of  trench  for 
each  item  was: 

Engineer    $0,008 

Helpers    0.014 

Coal    o^ 

Plant   


o.oio 


Total  $0,040 

The  average  number  of  lineal  feet  dug 
per  day  was  627,  although,  as  previously 
stated,  much  more  than  this  was  done  when 


The    Buckeye    Traction    Ditcher. 


out  its  entire  length  30  ins.  wide  and  4  ft. 
deep.  This  meant  that  a  lineal  foot  of 
trench  contained  10  cu.  ft.  of  earth  or  .37 
cu.  yd.  As  the  total  length  of  trench  dug 
by  the  machine  was  188,080  lin.  ft.,  in  all 
69,659  cu.  yds.  of  earth  were  excavated. 
All  the  work  of  excavating  with  the  ma- 
chine was  done  by  4  men.  The  man  run- 
ning the  ditcher  was  paid  $5  per  day,  and 
the  other  three. $3  per  day  of  10  hours. 
The  men  worked  300  days.  The  ditcher 
when  new  cost  $5,200,  but  this  machine  had 
been  used  before,  and  was  bought  by  the 
contractors  as  a  second  hand  machine. 

In  the  summary  of  cost  given  below  we 
have  allowed  $6  per  day  for  repairs  and 
renewals  and  interest  and  depreciation, 
which  is  30  per  cent  per  annum  on  the 
original  cost  of  the  machine. .  This  would 
mean  that  the  life  of  the  machine  was 
about  5  years.  We  are  informed  by  the 
contractors  that  this  machine  used  on  an 


the  ditcher  was  actually  working.  The 
average  given  includes  all  lost  time.  This 
machine  is  speeded  to  dig  3  lin.  ft.  of 
trench  3  ft.  deep  per  minute,  and  2  lin.  ft. 
of  4K-ft.  trench  per  minute.  In  good  ma- 
terial better  speed  than  this  was  obtained, 
but  naturally  it  could  not  be  made  con- 
tinuously. The  same  thing  may  be  said  in 
regard  to  the  yardage  excavated.  On  some 
days  more  than  900  cu.  yds.  of  material 
were  excavated,  but  the  average  yardage 
per  day  for  the  entire  job  was  232. 

The  cost  per  cubic  yard   for   the   work 
was  a»  follows : 

Engineer    $0,021 

Helpers    0.040 

Coal   0.021 

Plant 0.025 


Total    $o.t07 

This   is  low  cost  for  trench  excavation, 

even  for  a  ditch  only  4V1  ft.  deep. 
The  contractors   for  this   work   are   the 

Jacobsen-Bade  Co.  of  Portland,  Oregon. 
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Unclassified  and  General  Articles 


Note:  This  section  is  devoted  to  metliods  and  cost  articles  on  construction 
work  not  properly  coming  under  any  of  the  preceding  classiflcations. 


Formtilas  for  Estimating  the  Quantities 
of  Materials  in  Timber  and  Pile 
Trestles    and    Hints   on 
Estimating  Costs. 

In  our  issue  of  June  19,  1907,  we  gave  a 
new  and  rational  formula  for  calculating 
the  weight  of  steel  viaducts,  and  also  gave 
the  detailed  cost  of  several  viaducts.  The 
formula,  for  single  track  viaducts,  deduced 
by  us  was  as  follows : 

W  =  12  A  +  600  L. 

W  =  weight  of  steel  in  viaduct  in  lbs. 

A  =  profile  area  in  sq.  ft. 

L  =  length  of  viaduct  in  feet. 

A  similar  formula  for  timber  trestles  is 
also  very  useful  in  computing  the  approxi- 
mate cost  of  a  proposed  trestle,  and  we 
shall  now  give  such  a  formula. 

The  Northern  Pacific  Railway  standard 
timber  trestle  consists  of  bents  15  ft-  9  ins. 
c.  to  c.  Each  bent  has  four  I2xi2-in.  posts, 
the  outside  posts  having  a  batter  of  3  ins. 
per  ft.  and  the  inside  posts  a  batter  of  I  in. 
per  ft  High  trestles  are  built  in  stories, 
each  Story  being  about  25  ft-  The  deck 
consists  of  six  stringers  9x18  ins.,  with  8x 
8-in.  cross  ties,  13^  ins.  c.  to  c,  and  5x8- 
in.  guard  rails. 

From  a  carefully  prepared  and  tabulated 
bill  of  material,  we  have  deduced  the  fol- 
lowing formulas: 

(i)  M  =  L  (220  +  6  H),  for  H  be- 
tween o  and  25  ft. 

(2)  M  =  L  (240  +  8  H),  for  H  be- 
tween 25  and  50  ft. 

(3)  M  =  L  (240  +  9  H),  for  11  ;!c- 
tween  50  and  75  ft. 

(4)  M  =  L  (240  +  10  H),  for  H  be- 
tween 75  and  125  ft. 

M  =  ft.  B.  M.  in  trestle,  including  deck. 

L  =  length  of  trestle  in  feet. 

H  =  average  height  in  feet  from  ground 
to  a  point  3J4  ft.  below  base  of  rail. 

In  order  to  estimate  the  average  height 
of  a  trestle,  the  more  accurate  way  is  to 
ascertain  the  profile  area  in  square  feet 
and  divide  by  the  length  of  the  trestle  in 
feet.  Profile  areas  may  be  ascertained  by 
the  use  of  a  planiraeter,  or  by  dividing  the 
profile  area  into  rhomboids,  triangles  or 
other  figures  easily  measured.  If  it  is  de- 
sired to  estimate  the  amount  of  timber  di- 
rect from  the  profile  area,  without  ascer- 
taining the  average  height,  then  proceed  as 
follows : 

Let  A  ^'profile  area  in  sq.  ft.    Then — 

(5)  A  =  L  H. 

Combining  equations  (i)  and  (5)  we 
have: 

(6)  M  =  220  L  +  6  A,  for  heights  un- 
der 25  ft. 


In  like  nvinner  equations  (2)  to  (4)  can 
be  combined  with  equation  (5). 

There  are  about  35  lbs.  of  wrought  iron 
and  IS  lbs.  (or,  to  be  more  exact,  12  lbs.) 
of  cast  iron  per  1,000  ft.  B.  M.  of  trestle 
timber  in  the  bents  and  braces,  and  nearly 
double-  this  amount  per  1,000  ft.  B.  M.  of 
deck.  The  deck  of  the  standard  Northern 
Pacific  trestle  contains  164  ft.  B.  M.  per  tin. 
ft.  of  trestle,  and  for  each  1,000  ft.  B.  M. 
there  are  40  lbs.  wrought  iron,  25  lbs.  cast 
iron  and  25  lbs.  galvanized  iron.  There- 
fore the  total  amount  of  iron  in  the  deck  is 
90  lbs.  per  1,000  ft.  B.  M.  of  deck,  or  15  lbs. 
per  lin.  ft.  of  trestle.  Hence,  in  estimating 
the  amount  of  iron  in  a  trestle,  first  ascer- 
tain the  total  ft.  B.  M.,  using  equations  (i) 
to  (4).  Then  deduct  M  =  164  L,  the  deck 
timber,  and  multiply  the  remainder  by  0.05 ; 
the  product  will  be  the  total  number  of 
pounds  of  iron  in  the  trestle  exclusive  of 
that  in  the  deck.  To  this  add  15  lbs.  per 
lin.  ft.  for  the  iron  in  the  deck.  Or  the 
total  amount  of  iron  in  bents,  deck,  etc., 
may  be  arrived  at  directly  by  the  follow- 
ing formulas,  derived  from  eqs.  (i)  to  (4). 

(7)  W  =  L  (18  +  0.3  H),  for  H  be- 
tween o  and  25. 

(8)  W  =  L  (18  +  0.4  H),  for  H  be- 
tween 25  and  50. 

(9)  W  =  L  (18  +  0.45  H),  for  H  be- 
tween 50  and  75. 

(10)  W  =  L  (18  +  0.5  H),  for  H  be- 
tween 75  and  125. 

From  equations  (7)  to  (10)  and  (i)  to 
(4)  we  deduce  (dividing  one  equation  by 
the  other)  the  following  approximate  rela- 
tions : 

Trestle  25  ft.  high,  70  lbs.  iron  per  1,000 
ft.  B.  M. 

Trestle  50  ft.  high,  60  lbs.  iron  per  1,000 
ft.  B.  M. 

Trestle  75  ft.  high,  56  lbs.  iron  per  1,000 
ft.  B.  M. 

Trestle  100  ft.  high,  55  lbs.  iron  per  1,000 
ft.  B.  M. 

Having  ascertained  the  quantity  of  tim- 
ber, the  unit  price  to  be  used  may  be  ar- 
rived at  thus:  PerM. 

Timber,  f.  o.  b $20.00 

Freight,  1.8  tons,  200  miles;  at  'A  ct. 

ton  mile 1.80 

Iron,  70  lbs.,  at  3  cts.  delivered. 2.10 

Labor  framing  and  erecting 10.00 


Total  in  place $3390 

With  bridge  carpenters  at  $2.50,  the  labor 

item  should  rarely  exceed  $10  per  1,000  ft. 

B.  M.,  including,  of  course,  the  labor  of 

handling  the  iron. 
The  quantity  of  material  in  a  pile  trestle 

is  easily  estimated.    With  four  piles  to  the 

bent,  bents  spaced  16  ft.  c.  to  c,  and  20  ft. 


allowed  for  penetration  of  each  pile  and  for 
cut  off  at  the  top,  the  following  formula 
gives  the  number  of  lineal  feet  of  piles  per 
lineal  foot  of  trestle: 
L  (H  +  20) 
(II)  p  = 

4 

P  =  total  in  ft.  of  piles. 

H  =  average  height  of  trestle  m  ft 
measured  from  the  ground  to  a  point  3% 
ft  below  base  of  rail. 

L  =  length  of  trestle  in  ft 

The  amount  of  sawed  timber  is  given  by 
the  following  formula: 

(12)  M  =  185  L,  for  trestles  under  15  ft. 
high. 

(13)  M  =  200  L,  for  trestles  15  to  25  ft 
high. 

M  =  total  number  of  ft.  B.  M. 
The  weight  of  iron  is  given  by — 

(14)  W  =  16  L,  of  which  40  per  cent  is 
wrought,  30  per  cent  cast,  and  30  per  cent 
galvanized  iron.  This  is  equivalent  to 
about  80  lbs.  of  iron  per  1,000  ft.  B.  M. 

The  unit  cost  of  the  timber  in  place  nuy 
be  estimated  as  above,  and  the  cost  of  the 
piling  may  be  estimated  thus :  Lin.  Ft 

Piles  f.  o.  b.  cars $0.10 

Freight,  40  lbs.,  400  mi.  at  J4  ct.  ton 

mile 0.04 

Labor,  etc.,  driving  35  ft.  piles 0.07 

Total  $0.21 

Each  pile  should  ordinarily  be  driven  for 
less  than  $2.50. 

The  average  height  of  all  the  timber  and 
pile  trestles  on  the  Northern  Pacific  and 
Great  Northern  Railways  in  the  state  of 
Washington  is  i854  ft.  from  ground  level 
to  base  of  rail.  This  average  height  was 
computed  from  the  profile  areas  of  the 
trestles,  and  is  not  a  rough  approximation. 
Hence  H  =  15  ft.,  and  substituting  in 
equation  (i),  we  have  310  ft  B.  M.  per 
lin.  ft.  of  the  average  trestle.  With  timber 
at  $35  per  M  (including  iron)  the  cost 
would  be  $10.85  per  lin.  ft.  of  timber  tres- 
tle. For  a  pile  trestle  of  the  same  height 
there  would  be,  according  to  equations  (11) 
and  (12),  9  lin.  ft.  piles,  185  ft  B.  M. 
timber  per  lin.  ft.  of  trestle.  At  21  cts.  per 
lin.  ft.  of  piles  and  $35  per  M.  of  timber 
(including  iron)  the  cost  would  be  $8.36 
per  lin.  ft.  of  pile  trestle. 

The  foregoing  prices  are  merely  illustra- 
tive of  correct  methods  of  estimating  the 
probable  cost  of  trestles.  Most  railways 
cliarge  themselves  54  ct  per  ton  mile  for 
all  freight  carried  over  their  own  lines,  but 
a  contractor  might  have  to  pay  considera- 
bly more  for  freight. 

The  timber  used  for  floor  beams  usually 
costs  a  few  dollars  more  per  M.  than  tim- 
ber for  other  parts  of  a  trestle.  Timber 
for  bridge  ties  is  usually  somewhat  less 
expensive  than  timber  for  caps,  posts,  etc. 
Quotations  from  dealers  will  readily  enable 
an  engineer  to  estimate  an  average  price  to 
be  assumed  for  all  the  timber  in  a  trestle. 
For  illustrative  examples  of  actual  eost 
of  timber  work  and  pile  driving  see  Gil- 
lette's "Handbook  of  Cost  Data." 
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Methods  and  Costs;  Some  Old,  Some 
New. 
Life  cf  Telephone  Equipment. — Some 
time  ago  the  city  of  Chicago  appointed 
a  special  commission,  consisting  of 
Prof.  Dugald  C.  Jackson,  Dr.  George 
W.  Wilder  and  William  H.  Crumb,  to 
investigate  matters  pertaining  to  the 
telephone  situation  in  that  city.  In 
connection  with  its  report  the  commis- 
sion gave  the  following  data  as  to  the 
life  and  depreciation  of  telephone  equip- 
ment: 

Per 
Cent  to 
Per  Recon- 

Cent  Btruc- 

to  De-     Per    tlon 
Life   precia-  Cent    and 
In    tton  Ac-  Sal-  Insur- 
Propertjr.  Tears,  count,  vage.  ance. 

Underground        con- 
duit,    main,      clay 

In  concrete    50  .89  0         m 

Underground       con- 
duit,   main,     fibre, 

etc    20        3.72  0        IH 

Underground        con- 
duit,    subsidiary..     20        3.72  0        2 
Underground     cable, 

main   20        3.72         ..         2 

Underground    cable, 

subsidiary     15        5.38        M        2 

Aerial  cable 15        5.38         ..         3 

Poles,    in  c  1  u  d  i  n  g 

crossarma.     etc 10        8.73  0        4H 

Aerial  strand    12        7.06  0        3% 

Aerial  cable,    termi- 
nals         12        7.06  0        S 

Aerial  wire,  copper.  15  3.88  70  3 
Drop  wires,  copper.  8  11.25  15  4 
Subscribers*     station 

Instruments   10        8.73  5        2 

Private    branch    ex- 
change switch- 

boards     8       11.25        20        2 

Central         olTlce 

switchboards    8      11. 2>        20        2 

Buildings,     fireproof.     40        1.33  0        1 
Teams,  tools,    furni- 
ture, etc 4       23.92         10         0 

Sewer  Underdraint. — In  the  construc- 
tion of  a  vitrified  pipe  sewer  wooden 
underdrains  were  used  to  support  the 
pipe  in  wet  trenches  and  on  quicksand. 
They  consisted  of  four  pieces  of  2x4  in. 
plank  laid  flat  6  ins.  between  centers, 
on  top  of  which  were  nailed  pieces  of 
4x4  in.  timber  V/2  ft.  between  centers. 
The  4x4  in.  pieces  supported  the  pipe, 
holding  it  in  position  until  the  back- 
filling was  placed  around  and  under  it, 
by  means  of  wooden  wedges  between 
the  4x4  in.  pieces  and  the  pipe.  The 
length  of  the  2x4  in.  plank  was  about 
9  ft.  The  number  of  2x4  in.  pieces  and 
the  length  of  the  4x4  in.  blocks  varied 
with  the  size  of  the  pipe  to  be  laid.  The 
space  under  the  supported  pipe  and  the 
space  between  the  2x4  in.  pieces  served 
as  a  channel  to  drain  away  the  water  to 
the  sump  pit,  allowing  the  joints  to  be 
cemented  and  kept  dry  until  they  set. 
Coarse  gravel  filling  in  the  space  be- 
tween the  2x4  in.  and  the  4x4  in.  pieces 
worked  well  to  drain  the  trenches  in 
quicksand. 

Breaking  Up  Clay. — The  foundation 
walls  for  a  bridge  were  sunk  through 
sand  and  clay,  the  latter  being  dark 
Woe  and  very  hard.  It  was  brittle  when 
quite  dry,  but  like  leather  when  under 
water.  A  dredge  was  used  to  remove 
the  overlying  sand  but  could  make  no 
impression  on  the  clay.  Accordingly  the 
following   method    of    breaking    up    the 


clay  was  employed:  Five  double-headed 
rails  each  20  ft.  long,  and  weighing  64 
pounds  per  yard,  were  riveted  together. 
The  two  outer  rails  were  splayed  out- 
ward like  a  trident  and  were  sharpened. 
The  center  rail  was  also  sharpened,  and 
the  two  others  were  cut  off  at  about 
lyi  ft.  from  the  end.  This  arrange- 
ment was  worked  up  and  down  by  a 
steam  hoist,  and,  being  top  heavy,  when 
it  was  driven  into  the  clay  it  tended  to 
fall  over,  thus  breaking  up  the  clay.  In 
this  manner  a  hole  1  ft.  deep  and  13^ 
ft.  in  diameter  could  be  dug  and  dredg- 
ed in  24  hours. 

Sinking  a  Shaft  Through  Quicksand. 
— A  hoifting  shaft  for  a  mine  was  sunk 
through  57  ft.  of  dry  sand,  SO  ft  of 
quicksand  and  31  ft.  of  hardpan.  The 
shaft  was  6x16  ft.,  inside  dimensions, 
divided  into  three  compartments,  with 
the  usual  timbering  to  the  water  line. 
Previous  to  the  sinking  of  this  shaft  a 
small  shaft,  8x10  ft.,  inside  diameter,  had 
been  sunk  close  to  where  the  larger  one 
was  to  go,  and  this  partially  drained  the 
quicksand.  In  sinking  the  shaft  through 
Xht  quicksand,  the  following  method  was 
employed:  A  drop  section  of  shaft  tim- 
bers of  full  size  of  shaft  was  framed 
and  placed  in  position.  This  drop  sec- 
tion was  4  ft.  in  depth,  made  of  12x12  in. 
timbers  bolted  together  and  braced.  The 
lower  two  sets  were  beveled  flush  out- 
side and  %  in.  plate  of  steel  shaped  to 
fit  the  edge  was  fastened  by  spikes, 
making  a  shoe  3  ins.  wide  to  cut  the 
sand.  Outside  of  this  drop  section  was 
bolted  a  sheeting  of  plank,  with  lower 
edges  hewn  thin,  so  as  to  offer  less  re- 
sistance to  sand.  The  upper  ends  of 
the  plank  extended  iyi  ft.  above  the  tim- 
ber and  behind  the  last  permanent  shaft 
timbers.  From  20  to  30  2j^xl8  in.  jacks 
were  operated  between  the  drop  section 
and  the  last  permanent  timbers,  the 
plank  sheeting  serving  to  retain  the 
sand.  As  the  jacks  forced  down  the 
drop  section  they  were  removed  for 
the  time  being,  and  timbers  placed  and 
bolted  to  the  last  permanent  timbers;  to 
bring  the  permanent  timbers  close  to- 
gether pockets  were  cut  out  for  nuts 
and  washers.  The  process  was  repeated 
until  clay  was  reached,  after  which  lath 
was  driven,  the  ground  removed*  and 
the  timbering  put  in.  During  the  entire 
process  of  the  work  a  sheet  steel  box 
was  forced  in  advance  of  the  timbers. 
This  box  was  3x5  ft.  in  size,  and  10 
ft.  long;  it  was  made  of  %  in.  plates 
put  together  with  angle  irons.  It  was 
forced  down  in  the  middle  of  the  shaft 
and  served  to  partially  drain  the  bottom, 
also  acting  as  a  sump.  As  an  addi- 
tional precaution  against  the  shaft  get- 
ting out  of  line  diagonal  braces  were 
placed  from  the  collar  of  the  shaft  down 
to  a  depth  of  85  ft.  The  shaft  timbers  ^ 
were  hung  by  wire  ropes  from  the 
beams  at  the  collar  of  the  shaft.    The  shaft 


was  sunk  through  quicksand  at  a  rate 
of  8J4  to  9yi  ft.  per  month,  work,  be- 
ing carried  on  continuously,  except  Sun- 
days. 

Water  Level  Gage.— In  the  testing 
of  deep  wells  one  of  the  most  trouble- 
some operations  often  is  the  measure- 
ment of  the  lift  when  the  pump  is  oper- 
ating. An  observation  of  the  water 
level  when  the  pump  is  not  running  will 
not  suffice,  as  in  operation  the  water 
level  may  fall  away  in  a  very  consid- 
erable amount.  An  electric  device  de- 
pending upon  an 'insulated  wire  dropped 
into  the  well  which  closes  a  circuit 
with  the  well  casing  when  the  water 
level  is  touched,  is  sometimes  used 
where  there  is  sufficient  space  between, 
the  casing  and  water  pipe.  Often  times, 
however,  this  space  is  not  available.  In 
a  paper  by  Mr.  Charles  B.  Burdick,  read 
before  the  Western  Society  of  Engi- 
neers, and  printed  in  the  journal  of  the 
society,  is  described  the  accompanying- 
device  which  has  been  used  for  the  above 
purpose   for  ten   years   or  more.       The 


Device  for  Meaeuring  Water  Level. 

device  consists  of  a  small  pipe  (}4  iti- 
will  do),  or  valve,  and  a  pressure  gage 
so  graduated  that  it  can  be  read  to  1 
lb.  or  less.  A  known  length  of  pipe  is 
dropped  into  the  well;  air  pressure  is 
then  applied  until  the  water  is  driven 
from  the  pipe,  as  evidenced  by  the  re- 
fusal of  the  gage  to  rise  further.  This 
pressure  reduced  to  feet  shows  the 
amount  of  submergence  of  the  end  of 
the  pipe.  The  accompanying  cut  shows 
the  arrangement  coupled  to  an  air  lift 
pump.  In  No.  1  of  the  figure  is  shown 
an  application  to  a  case  where  the  ex- 
terior of  the  water  pipe  is  accessible. 
Upon  an  air  lift  when  this  can  be  done 
the  compressed  air  can  be  obtained  by 
tapping  the  air  pipe.  No.  2  shows  an 
application  to  an  air  lift  where  there  is 
no  room  outside,  and  with  this  arrange- 
ment a  hand  air  pump  is  desirable  as 
the  pressure  required  in  the  test  pipe  is 
a  little  in  excess  of  that  in  the  air  pipe. 
The  ordinary  beer  pump  or  large  bicy- 
cle air  pump  answers  this  purpose  nicely. 
Applied  in  this  way  the  lift  can  be  meas- 
ured readily,  even  when  the  well  casing 
is  used  as  a  discharge  pipe 
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Catalogs  Worth  Having. 

Engineers  and  contractors  should  have 
on  file  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  In  sending  for 
catalogs  reviewed  or  advertised  in  this  pa- 
per, you  will  confer  a  favor  on  us  if  you 
will  vrite  direct  to  the  advertisers  and 
state  that  you  saw  the  catalog  mentioned 
in  BnginteriHg-CoHtracHng.  If  you  are  in 
the  market  for  tools,  machinery  or  supplies 
tell  us  and  we  will  notify  promptly  the 
leading  manufacturers. 

No.  0567.  Direct  Current  Motor  Starting 
Devices.— General  Electric  Co.,  Scbenectady, 
N.  T. 

This  bulletin  describes  lines  of  motor 
starting  rheostats  and  panels  for  direct 
current.  The  rheostats  contain  an  Improved 
enclosed  type  resistance  unit  consisting  of  a 
low  temperature  co-efllctent  resistance  wire 
wound  on  a  strong  tube  that  is  not  brittle. 
The  unit  Is  treated  with  a  special  compound 
which  forms  a  coating  both  Inside  and  out, 
making  a  strong  and  solid  construction  and 
Is  thoroughly  baked  before  being  placed  In 
the  rheostat.  Rheostats  with  no-voltage  re- 
lease and  those  with  both  no-voltage  and 
overload  release  are  illustrated  and  de- 
scribed, as  well  as  rheostau  for  starting 
reversible  shunt  or  compound  wound  oon- 
stant  speed  motors.  In  order  to  facilitate 
the  installation  of  motor  starting  devices  the 
company  has  perfected  a  line  of  motor 
starting  panels  In  which  there  is  no  mul- 
tiplicity of  the  terminals  to  give  trouble 
from  bad  or  Incorrect  connections,  space, 
labor  and  time  are  saved:  maintenance  Is 
reduced,  and  satisfactory  operation.  Immedi- 
ate and  permanent.  Is  obtained.  The  bulle- 
tin shows  a  variety  of  these  panels  in  which 
different  types  of  starting  rheostats  are 
used,  the  rheostat  being  combined  with  a 
line  switch  and  fuses,  or  with  a  double-pole 
circuit  breaker.  Dimension  diagrams  for  the 
different  capacities  of  rheostats  and  panels 
are  included. 

No.  0568.  Trench  Excavator.— Oeo.  F. 
liambert,  Des  Moines,  la. 

This  pamphlet  of  16  pages  contains  a 
number  of  illustrations  of  the  Parsons 
Trench  Excavator  accompanied  by  a  really 
excellent  description  of  the  machine  and  Its 
operation.  The  engineer  who  is  at  all  In- 
terested in  trench  excavation  by  machine 
should  secure  a  copy  of  this  pamphlet. 

No.  0669.  Rosendale  Cement.— Consoli- 
dated Rosendale  Cement  Co.,  New  York. 

This  handsomely  printed  l>ook  is  devoted 
almost  entirely  to  halftone  Illustrations  of 
prominent  buildings  in  the  construction  of 
which  Kosendale  Cement  has  been  used. 
Each  halftone  is  printed  on  a  separate  sheet 
and  the  whole  work  is  very  artistically  done. 
To  introduce  the  halftones  there  are  sev- 
eral pages  of  text  describing  the  method  of 
quarrying  Rosendale  Cement  Rock  and  pre- 
paring It  for  the  market.  Several  views  are 
given  of  the  factories  and   quarries. 

No.  0570.  Contractors'  Tents.— Murray 
Tent  &   Awning  Co.,   Chicago,   111. 

The  tents  illustrated  in  this  pamphlet  are 
those  designed  particularly  for  Railroad 
Contractors'  use.  Each  style  of  tent  Is  il- 
lustrated and  its  cost  and  all  the  principal 
dimensions  are  listed  in  tabular  form.  The 
list  of  stable  tents  is  very  complete. 

No.  0671.  Heating  and  Ventilation.— Sir- 
occo   Etog.    Co..    New    York    City. 

This  series  of  pamphlets  describes  both 
Sirocco  Induced  Draft  Fans  and  the  Siroc- 
co Propeller  Fan  giving  the  main  structural 
features  and  catalog  dimensions,  capacity, 
etc.  Two  of  the  pamphlets  are  devoted  to 
the  ventilation  of  public  buildings  and  of 
industrial  buUdinaa.  These  two  pamphlets 
are  especially  well  written  and  printed  and 
should  be  secured  by  anyone  Interested  In 
ventilation. 

No.  0572.  Concrete  Mixers.— The  W.  H. 
Wilcox   Co.,   Binghamton.  N.   Y. 

This  16-page  pamphlet  describes  and  Il- 
lustrates the  Foote  Batch  Mixer.  The  ad- 
vantages of  this  mixer  are  briefly  presented 
and  tables  are  given  showing  dimensions 
and  capacity. 

No.  0573.  Mill  Type  Motors. — General 
Electric  Co.,   Schenectady,  N.  V. 

Mill  Type  Motors  are  des'-rlbed  In  this 
Bulletin.  The.se  motors  aic  iiiiipufaclurcl 
for  direct  and  also  for  nllerr.iiif  s  turrent 
circuits  and  are  designated  MD  ;ird  Ml  mo 
tors  reepectlvely.  Tney  are  built  in  sizes 
from  30  to  150  HP.,  and  the  direct  current 
motors,  while  generally  rated  at  220  volts, 
can  be  supplied  for  500  volts  with  a  slight 
variation  for  standard  speed.    The  MI  alter- 


nating cWrrent  motors  are  wound  for  either 
2J0  or  440  volts,  25  cycles,  three-phase.  The 
illustrations  In  the  Bulletin  show  the  par- 
ticularly heavy  construction  and  dimension 
diagrams  with  other  data  are  given  in  the 
text.  The  motors  are  totally  Inclosed,  dust- 
proof,  and  are  Intended  for  use  on  heavy 
and  Intermittent  loads.  Mechanically  and 
electrically  strong,  they  are  suitable  for 
operating  rolling  mills,  hoists,  turn  tables, 
conveying  machinery,  etc. 

No.  0574.  Cement  Brick  Machine. — Queen 
City  Brick  Machine  Co.,  Traverse  City, 
Mich. 

This  8-page  circular  gives  a  very  good 
general  description  of  the  construction  and 
operating  of  the  Pressed  Cement  Brick 
Machine  manufactured  by  the  company 
named.  Methods  of  molding,  curing  and  lay- 
ing cement  brick  are  briefly  described. 

No.  0576.  Concrate  Mixers. — The  Kent 
Machine  Co.,   Kent,   Ohio. 

The  Mixer  described  in  this  pamphlet  la 
of  the  continuous  type  provided  with  auto- 
matic measuring  hoppers.  The  machine  la 
briefly  described  and  its  merits  pointed  out 
for   various   classes   of   work. 

No.  0576.  Concrete  Block  Machine. — 
Hydraulic  Concrete  Machine  Co.,  Butiaio, 
New  York. 

Thla  pamphlet  descrilMs  a  two-piece  Con- 
crete Block  Machine  and  gives  several  il- 
lustrations showing  the  method  of  construct- 
ing walls  using  this  two-piece  block.  The 
pamphlet  Is  worth  securing. 

No.  0677.  Fence  and  Entrance  Qatsa. — 
F.  E.  Carpenter  Co.,  New  York. 

This  company  manufactures  a  complete 
line  of  ornamental  iron  work  for  fences  and 
gates.  The  more  important  of  its  designs 
are  Illustrated  in  this  S6-page  pamphlet  and 
brief  descriptions  and  the  usual  catalog  mat- 
ter are  given. 

No.  0678.  Scrapers  and  Wheelbarrows.—' 
/Cilboiune  &  Jacobs  Mfg.  Co.,  Columbus,  O. 

This  company  manufactures  a  very  com- 
plete line  of  Drag  and  Wheel  Scrapers, 
Wheelbarrows,  Dump  Carts,  Qtading  Plows, 
etc.  This  9S-page  pamphlet  illustrates  the 
more  important  patterns  of  these  tools,  de- 
scribes their  construction  brleliy  and  gives 
tables  showing  dimensions,  cost,  etc.  The 
line  of  scrapers  and  wheelbarrows  is  par- 
ticularly complete  and  should  make  the  pam- 
phlet of  Interest  to  contractors. 

No.  0679.  Steel  Centers  for  Sewers.— Blaw 
Collapsible  Steel  Centering  Co.,  Pittsburg, 
Fa. 

This  handsomely  printed  pamphlet  of  67 
pages  Illustrates  the  construction  and  de- 
scribes the  use  of  the  Blaw  Collapsible  Steel 
Center  for  constructing  concrete  sewers  and 
water-pipe.  The  construction  features  of  the 
centers  are  descrtl>ed  in  detail  and  its  ad- 
vantages In  the  way  of  durability,  coilapsl- 
bility,  etc,  are  clearly  pointed  out  Follow- 
ing the  catalog  matter  proper  there  is  an 
argument  showing  the  advantages  of  con- 
crete for  sewer  construction  and  a  set  of 
speciflcatlons  for  concrete  sewer  work. 

No.  0680.  Crushing  and  Road  Building 
Machinery.— American  Road  Machine  Co., 
Kennett  Square,  Pa. 

This  company  manufactures  a  complete 
line  of  Rock  Crushers,  Rollers,  Dump  wag- 
ons, Scrapers,  etc.,  for  road  building.  The 
Rock  Crusher  made  by  this  Arm  is  described 
In  very  consldeiable  detail.  There  are  also 
Interesting  sections  on  Bins  and  Elevators 
and  on  the  company's  Special  Reversible 
Road  Machine. 

No.  0681.  Grinding  Machinery. — Raymond 
Impact  Pulverizer  Co.,  Chicago. 

This  80-page  iHimphlet  describes  and  illus- 
trates the  various  sixes  and  styles  of  Pul- 
verizing Machinery  made  by  the  firm  named. 
The  Mills  and  Pulverizers  are  all  built  spe- 
cial for  air  separators  that  are  adapted  to 
grinding  all  kinds  of  materials,  and  by 
means  of  the  air  separators  to  do  the  grind- 
ing without  causing  dust.  The  pamphlet 
is  well  gotten  up  and  should  be  of  Interest 
to  everyone  desiring  to  Investigate  grinding 
machinery. 

No.  0582.  Mechanical  Rubber  Qoods. — The 
Gutta  Percha  Rubber  Mfg.  Co.,  New  York. 

This  company  manufactures  a  complete 
line  of  Rubber  Belting.  Packing  Hose,  etc 
for  mechanical  purposes.  The  various  sizes 
of  belting  and  other  supplies  are  described 
and  Illustrated  In  this  77-page  pamphlet. 
The  pamphlet  Is  very  handsomely  gotten  up 
and  the  Information  Is  conveniently  ar- 
ranged for  use.  Those  Interested  In  this 
flass  of  goods  would  do  well  to  secure  the 
pamphlet  and   place  it  on  file. 

No.  05S3— Camel  Hair  Belting.— Rosendale 
Reddaway.  Newark,   N.  J. 

This  16-page  circular  describes  the  merits 
of  camel  hair  belting,  gives  tables  of  weights 
and  dimensions  and  directions  for  splicing 
and  repairing  belts. 


Personals. 

Mr.  J.  I.  Hudson  has  been  appointed  City 
Engineer  of  Portsmouth,  O. 

Mr.  Wm.  E,  Fox  has  organized  the  Wol- 
cott  Dredging  Co.,  of  Wolcott,  Ind.,  and  wlU 
engage  in  a  general  contracting  business. 

Mr.  Charles  Young  has  been  appointed 
Chief  Engineer  of  the  St.  touis  A  Oklahoma 
Southern  Ry.,  now  in  course  of  construction. 

The  Engineers'  Club  of  Minneapolis  has 
elected  the  following  officers:  President,  L. 
S.  Gillette;  Vice-President,  W.  B.  Cowles; 
Secretary,  L.  Clausing;  'Treaaurer.  B.  A. 
Graw. 

First  tdeutenant  Wlldurr  Willing.  Corps 
of  Engineers,  U.  S.  A.,  has  been  relieved 
from  ternporary  duty  in  the  office  of  the 
Chief  of  Engineers  and  will  go  to  New  Or- 
leans and  report  to  Major  James  F.  He- 
Indoe  for  duty. 

Mr.  H.  W.  Nutt,  who  for  the  past  year  has 
represented  Buell  &  Mitchell,  of  New  York. 
In  Boston,  has  been  appointed  IMstrict  Man- 
ager for  the  New  Eniigland  States  by  the 
General  Fireprooflng  Co.  and  will  have  head- 
quarters at  161  Devonshire  St.,  Boston. 

Mr.  D.  G.  Seymour,  formerly  Resident  Ehi- 
glneer  in  charge  of  the  construction  of  the 
Stevenson  Extension  of  the  Southern  Ry., 
has  entered  the  employ  of  T.  J.  Shea,  Con- 
tractor, Chattanooga,  Tenn..  aa  Constructing 
Engineer,  and  among  other  work  will  have 
charge  of  the  excavation  of  the  tunnel 
through  Missionary  Bldge. 

Owing  to  the  retirement  of  Brig.  Gen. 
Medorem  Crawford,  U-.  S.  A.,  the  following 
promotions  In  the  Engineer  Corp*  have  l>een 
nmde:  Col.  C.  E.  L.  B.  Davis,  to  be  a 
Brigadier  General;  Ueut.  Col.  Wm.  H.  Blx- 
by,  to  be  a  Colonel;  MaJ.  Lansing  H.  Beach, 
to  be  a  Lieutenant  Colonel;  Capt.  Jay  J. 
Morrow,  to  l>e  a  Major. 

Daniel  Shafer,  one  of  the  best  known 
salesmen  and  engineers  in  the  South,  died 
Jan.  24,  at  the  Nashville  Hotel,  NashvUle, 
Tenn,  from  a  sudden  attack  of  pneumonia. 
Mr.  Shafer,  who  was  47  years  of  age  at  his 
death,  had  l>een  associated  for  the  past 
three  years  with  Allls-Chalmera  Co..  of 
Milwaukee,  being  attached  during  a  portion 
of  that  time  to  the  Pumping  Engine  Depart- 
ment, and  for  the  past  year  aa  Salea  En- 
gineer of  the  Steam  Turbine  Department. 
For  Ave  years  previous  to  taking  his  posi- 
tion with  the  Milwaukee  company  he  was 
associated  with  the  Hoovens-Owen  Bent- 
scheller  Co.,  of  Hamilton,  O.,  during  which 
time  he  acted  as  their  southern  representa- 
tive, and  was  well  known  throughout  that 
section  as  an  expert  on  the  power  equip- 
ment of  cotton  mills. 

The  following  transfers  and  assignments 
have  recently  been  made  in  the  U.  S.  Re- 
clamation Service:  Mr.  J.  T.  Burke,  E^n- 
gneer,  has  t>een  transferred  from  Payette- 
olse  Project,  Idaho,  to  Yuma  Project. 
Ariz.     Mr.  George  R.  Guernsey,  Junior  Ba- 

fineer,  has  been  assigned  to  the  Minidoka 
toject,  Idaho.  Mr.  Philip  H  Glover,  Junior 
Engineer,  has  been  asslnied  to  the  Minidoka 
Project.  Mr.  Luther  E.  Johnson,  Junior 
Engineer,  has  been  assinged  to  the  Mini- 
doka Project.  Mr.  Harvey  M.  Schilling,  Jun- 
ior Engineer,  has  been  transferred  from  the 
Truckee-Carson  Project  to  the  Minidoka 
Project.  Mr.  Sheldon  K.  Baker,  Assistant 
Engineer,  has  been  transferred  from  the 
Lower  Yellowstone  Project  to  the  Salt  River 
Project.  Mr.  Orrln  C.  Smith,  Junior  En- 
gineer, has  been  transferred  from  Oklahoma 
to  the  North  Platte  Project. 

O.  F.  Nichols,  Consulting  Engineer  to  the 
Department  of  Bridges  of  New  York  City. 
and  formerly  Chief  Engineer  of  that  Depart- 
ment, died  suddenly,  Feb.  4,  at  his  home  In 
Brooldyn,  N.  Y.  Mr.  Nichols  was  graduated 
from  Rensselaer  Polytechnic  Institute  in 
1868,  and  his  first  professional  duty  waa  In 
connection  with  the  laying  out  of  Prospect 
Park,  in  Brooklyn.  From  1871  to  1875  he 
was  in  Peru  on  work  In  connection  with  the 
construction  of  the  Chlmbote  R.  R.  On  his 
return  to  the  United  States  he  became  an 
assistant  engineer  In  the  Edgemoor  Bridge 
Works,  leaving  this  position  to  become  en- 
gineer In  charge  of  a  considerable  part  of 
the  sewerage  work  in  New  York.  In  1878 
he  went  to  Brazil,  where  he  was  resident 
engineer  on  the  Maderia  &  Mamore  R.  R. 
project.  He  did  considerable  work  in  con- 
nection with  the  construction  of  various 
street  railways  in  New  York  City,  and  from 
1888  to  1895  served  as  Chief  Engineer  ajld 
also  General  Manager  of  the'  Brooklyn  Ele- 
vated Ry.  In  1896  he  became  connected 
with  the  Department  of  Bridges  of  New 
York  City,  assuming  charge  of  the  construc- 
tion of  the  Williamsburg  bridge  over  the 
East  River.  He  waa  appointed  Chief  En- 
gineer of  the  Department  in  1903,  remaining 
in  that  position  until  1906,  when  he  was 
succeeded  by  Mr.  C.  M.  Ingersoll.  Since 
1906  Mr.  Nichols  has  been  consulting  engi- 
neer of  the  Department. 
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"Ton  Don't  Appoint  a  Commission  of 
Shoe  Makers  to  Stamp  Out  Yellow 
Ferer— Why,  Then,  a  Commis- 
sion of  Business  Men  for 
an  Engineering 
Project?'' 

This  is  the  question  put  by  an  ex-mayor 
«f  Baltimore  to  the  people  of  Baltimore. 
Since  the  same  question  will  be  put,  with 
frowing  frequency,  to  the  people  of  every 
city  in  America,  we  shall  quote  at  some 
length   from   the  Baltimore   Sun,  wherein 


ex-Mayor  Thomas  G.  Hayes  voices  his 
views  in  a  most  vigorous  manner. 

As  many  of  our  readers  know,  a  com- 
mission of  business  men  was  appointed  to 
build  a  sewerage  system  in  Baltimore,  at 
an  estimated  cost  of  $10,000,000.  The  esti- 
mate has  proved  to  be  far  too  low,  and 
dissatisfied  taxpayers  are  demanding  that 
the  present  commission  be  legislated  out  of 
office. 

Mr.  Thomas  G.  Hayes,  ex-mayor  of  the 
city,  recommends  that  a  commission  of  five, 
three  to  be  engineers,  should  be  substituted 
for  the  present  commission  of  seven  busi- 
ness men.    He  says : 

"There  never  was  a  time  when  the  pres- 
ent commission  should  not  have  been  legis- 
lated out  of  office  and  a  new  commission  of 
practical  men  who  know  the  conditions 
underground  in  Baltimore  placed  there. 

"The  members  of  the  present  commission 
are,  no  doubt,  all  estimable  gentlemen.  I 
have  the  pleasure  of  knowing  several  of 
them.  They  are  all  men  who  stand  well  in 
their  particular  callings,  but  these  callings 
have  nothing  to  do  with  the  building  of 
sewers,  and  their  actual  service  to  the  city 
is  nothing.  Therefore,  why  continue  them 
in  office? 

"It  is  of  course  argued  at  once,  when 
that  assertion  is  made,  that  engineers  are 
not  necessary  on  the  commission,  but  rather 
good  business  men.  That  is  as  far  from 
being  logical  as  anything  I  know.  You 
don't  form  a  commission  of  shoemakers  to 
stamp  out  yellow  fever  in  a  city  or  island, 
do  you?  Well,  why  form  a  commission 
of  plain  business  men  to  build  $10,000,000 
worth  of  sewers?  Why  not  put  there  men 
who  know  how  to  build  sewers,  and  if  they 
have  not  the  same  amount  of  business  sa- 
gacity as  the  business  man  then  they  have 
no  right  to  be  engineers. 

"To  my  mind  the  real  worth  which  the 
city  will  get  from  each  man  on  that  com- 
mission is  not  the  judgment  he  will  dis- 
play in  saving  the  city  money  on  sewerage 
plans  prepared  by  an  engineer  from  an- 
other city,  but  will  come  when  they  all  use 
their  knowledge  to  restrain  that  engineer 
from  planning  scheme.<i  which  wilt  cost  the 
city  money  needlessly.  Business  sagacity 
when  it  is  restricted  to  application  only  to 
one  plan,  of  which  they  have  no  intimate 
knowledge,  is  of  little  value. 

"The  commission  which  should  be  ap- 
pointed in  place  of  the  present  one  is  this : 
Mayor  Mahool,  City  Engineer  Fendall, 
Water  Engineer  Quick,  Electrical  Engineer 
Phelps  and  then  another  man  who  is  also 
practical.  Because  of  the  fact  that  three 
I  have  named  are  Democrats  it  would  be 
necessary  to  have  the  other  man  a  Repub- 
Jican — but  no  matter  if  he  is  a  Republican, 
mugwump  or  Hindu,  have  him  with  some 
practical  knowledge  of  what  it  means  to 
put  $10,000,000  worth  of  sewer  pipes  under 
the  ground  in  Baltimore  and  also  some  idea 
of  how  to  do  it 

"Now,  look  at  that  commission.  There 
is  Quick,  who  has  been  laying  water  pipes 


for  eight  years;  there  is  Fendall,  who  has 
been  laying  sewers  and  storm-water  drains 
for  eight  years;  there  is  Phelps,  who  has 
been  putting  in  subways  for  longer  than 
that.  What  those  men  should  know  about 
the  underground  pipe  construction  of  Balti- 
more should,  in  unison,  be  an  amalgama- 
tion which  would  work  beautifully  in  put- 
ting in  a  sewerage  system  which  would 
not  cost  thousands  of  dollars  every  time 
tkey  hit  an  existing  pipe. 

"That  commission  could  have  a  sewerage 
engineer  in  its  employ,  but  the  commission 
could  be  boss  and  the  engineer  the  em- 
ploye— not  as  it  is  at  present,  as  I  under- 
stand, the  engineer  the  head  and  front  of 
the  work  and  the  commission  following  his 
recommendations.  This  new  commission 
would  be  composed  of  men  who  could  give 
him  practical  advice  upon  just  what  condi- 
tions exist  in  Baltimore." 

We  heartily  commend  Mr.  Hayes*  recom- 
mendation. Many  cities  would  profit  by 
having  just  such  commissions,  as  was  illus- 
trated in  New  Yock  in  the  recent  award  of 
the  contract  for  the  Ashokan  Dam,  when 
the  work  was  given  to  other  than  the  low- 
est bidder,  at  an  increase  of  about  $2,300,-' 
000.  The  commissioners  of  the  Board  of 
Water  Supply,  these  business  men,  awarded 
this  contract  on  the  recommendation  of 
their  engineer.  If  this  board  had  been 
made  up  of  three  engineers  this  money 
would,  no  doubt,  have  been  saved  to  the 
city  of  New  York,  for  then,  as  Mr.  Hayes 
says,  "The  commission  could  be  boss  and 
the  engineer  the  employe — not  as  it  is  at 
present,  as  I  understand,  the  engineer  the 
head  and  front  of  the  work  and  the  com- 
mission following  his  recommendations." 

It  may  be  asked  what  gain  there  will  be 
in  substituting  a  commission  of  engineers 
who  direct  their  engineers  fot'  a  commis- 
sion of  business  men  who  follow  their  en- 
gineers. Just  this:  The  wholesome  incen- 
tive to  the  designing  engineer  that  springs 
from  a  knowledge  that  his  designs  are  to 
be  criticized  by  a  board  of  engineers  and 
not  merely  passed  upon  by  a  commission 
of  business  men  who  are  wholly  ignorant 
of  engineering.  Moreover,  as  we  have  pre- 
viously pointed  out,  a  board  of  business 
men  is  usually  incapable  of  judging  wheth- 
er its  engineers  are  good,  bad  or  indiffer- 
ent. Whereas,  a  board  of  engineers  has,  at 
least  some  criteria  by  which  to  measure  up 
its  men. 


Tests  Showing  the  Effects  of  the  Ham- 
mer Rope  in  Decreasing  the  Effec- 
tiveness  of  a  Pile  Hammer 
Blow. 

Elsewhere  we  print  an  interesting  rec- 
ord of  pile  driving,  in  which  the  Engi- 
neering News  formula  was  applied.  The 
author  quotes  "Engineering  News"  to  the 
effect  that  a  free  falling  hammer  will  cause 
a  pile  penetration  about  twice  as  great  as 
occurs  with  a  friction  clutch  driver  whose 
hammer  rope  is  constantly  attached  to 
the  hammer.    So  far  as  we  know  the  truth 
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of  this  statement  has  never  been  demon- 
strated and  we  are  now  able  to  lay  before 
our  readers  a  record  of  tests  which  indicate 
that  the  hammer  rope  has  far  less  re- 
tarding effect  on  the  hammer  than  is  as- 
sumed in  the  quotation  mentioned. 

These  tests  were  made  by  Mr.  James  C. 
Haugh  when  he  was  resident  engineer  of 
the  New  Orleans  and  North-Eastern  Rail- 
road Co.  They  were  made  at  the  request 
of  the  managing  editor  of  this  journal, 
and  were  as  follows: 

A  3,675-llx.  hammer  was  allowed  to  drop 
ao  ft.,  attached  to  a  2-in.  manilla  rope, 
worn  enough  to  be  as  flexible  as  such  a 
rope  should  be.  The  pile  was  15  ft.  in  the 
ground,  which  was  firm  clay  for  several 
feet  underlaid  with  sand.  The  penetration 
of  the  pile  averaged  0.15  ft.  for  six  blows, 
when  the  rope  was  attached  to  the  ham- 
mer. The  hammer  was  then  hoisted  ao  ft., 
and  the  hammer  rope  was  cut  so  as  to  se- 
cure a  free  fall.  As  a  result,  the  penetra- 
tion of  the  pile  under  this  blow  was  0.19 
ft.  Therefore  the  penetration  of  the  pile 
under  the  blow  of  the  hammer  with  the 
rope  attached  was  ao  per  cent  less  than 
under  a  free  fall. 

Another  test  was  subsequently  made,  ten 
blows  being  struck  with  the  hammer,  rope 
attached,  and  with  a  drop  of  10  ft.,  giving 
a  total  penetration  of  14  ins.,  or  1.4  ins. 
per  blow.  When  the  line  was  cut  the 
penetration  was  1.75  ins.  under  a  10- ft. 
free  fall.  This,  likewise,  shows  a  reduced 
effectiveness  of  20  per  cent  due  to  the 
retarding  influence  of  the  hammer  rope. 

A  third  test  was  made,  using  a  30-ft. 
drop.  Under  9  blows  from  the  hammer, 
with  rope  attached,  the  penetration  was 
23  ins.,  or  2.55  ins.  per  blow.  When  the 
line  was  cut  the  penetration  was  3  ins. 
under  a  30  ft.  free  fall.  This  shows  a  de- 
crease in  penetration  of  15  per  cent  due 
to  the  retarding  influence  of  the  hammer 
rope.  This  last  test  indicates  that  the 
higher  the  drop  the  less  influence  the  ham- 
mer rope  has  in  retarding  the  final  velocity 
of.  the  hammer. 

It  will  be  noted  that  the  hammer  in  this 
case  was  quite  heavy.  It  is  altogether 
likely  that  a  lighter  hammer  would  be  re- 
tarded to  a  greater  degree,  but  it  seems 
probable,  without  further  experiments,  that 
"Engineering  News"  assumption,  above 
mentioned,  exaggerates  the  effect  of  the 
hammer  line  on  the  efficiency  of  the  ham- 
mer. 

The  experiment  is  such  a  simple  one 
that,  we  trust,  some  of  our  readers  will 
make  similar  tests  and  submit  the  results 
for  publication. 


The  following  is  a  list  of  the  railway 
equipment  used  in  the  construction  of  the 
Isthmian  Canal  and  in  service  at  the  end 
of  the  year  1907:  157  American  locomo- 
tives, 104  French  locomotives,  1,340  40-ton 
flat  cars,  124  50-ton  flat  cars,  299  12-yard 
American  dump  cars,  241  20-yard  American 
dump  cars,  461  6-metre  French  dump  cars. 


Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  constmctiac  concrete 
and  reinforced  concrete  structures.  It  will  cover  the  selectloa,  testing  and  pro- 
portioning of  concrete  materials;  laboratory  tests  of  concrete;  concrete  mlxlnx, 
transportation  and  placing ;  fabrication  and  placing  of  reinforcementt  and  form 
construction  and  erection,  it  will  also  contain  articles  on  new  and  Interesting 
'  developments  in  the  design  of  reinforced  concrete. 


Proportloiis  Used  and  Methods  of  Mix- 
ing Concrete.* 

BY  L.   &   WASON.t 

The  necessity  of  thorough  mixing  has 
been  universally  known  for  many  years. 
The  loss  of  strength  from  poor  mixing  is 
not  perhaps  so  well  known  in  figures. 
There  were  some  private  tests  made  at 
the  Watertown  Arsenal  about  eight  years 
ago  in  which  the  writer  was  interested, 
which  throw  some  light  upon  improper 
mixing.  On  a  large  job  a  certain  type 
of  mixer  was  disapproved  of  by  the  super- 
vising engineer,  who  insisted  upon  a  com- 
parative test  of  machine  and  hand  mixed 
concrete.    All   concrete   was    made     with 
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Diagram  Showing  the  Relation  Be- 
tween Amount  of  Cement  Used  and 
the  Strength  of  the  Concrete. 

Volume  of  Cement 
Ordlnates  = 


Volume  of  Concrete 
Abscissa   =   Ultimate   Strength   In   lbs.   per 
sq.  in. 

Y  =  mx  -I-  b 

Y  =  .00011   X   -(-  ,03  or  X  =  9091  T  -|-  273 

proportions  of  i  part  of  cement,  3  of  sand 
and  5  of  broken  stone  ranging  from  2j4 
ins.  to  Yi  in.,  and  was  molded  into  i  ft. 
cubes.  A  full  size  batch  was  first  made 
with  machine  without  any  previous  dry 
mixing  of  the  aggregates.  As  the  mate- 
rial was  dumped  from  the  mixer  a  cone 
was  allowed   to  form,  down  the  sides  of 


'Read  at  the  Buffalo  Convention,  Nation- 
al Association  of  Cement  Users,  Januarj-, 
1908. 

tPresldent,  Aberthaw  -Construction  Co., 
Boston,  Mass. 


which  quite  a  quantity  of  stone  rolled, 
separating  from  the  mortar  and  accumu- 
lating around  the  base  of  the  cone.  A 
second  batch  was  made,  the  cement  and 
sand  being  thoroughly  dry  mixed  before 
adding  the  stone,  and  then  thoroughly 
mixed  together  when  in  the  mixer.  Xo 
cone  was  allowed  to  form.  A  third  batch 
was  mixed  by  hand,  being  turned  five 
times,  the  engineer  with  a  hoe  throwing 
into  the  mass  stones  which  became  acci- 
dentally separated  from  it.  In  filling  the 
molds  the  engineer  insisted  that  from  the 
first  batch,  stone  be  shoveled  up  from 
around  the  base  of  the  cone.  The  rest  of 
the  batch  which  remained  properly  mixed 
was  filled  into  other  molds,  four  cubes 
and  two  beams  being  made  from  each 
batch. 

The  first  cube  averaged  only  254  lbs.,  or 
about  2  per  cent  lighter  than  the  other 
three  cubes,  due  to  lack  of  mortar.  Never- 
theless it  gave  a  result  28  per  cent  below 
that  of  the  average  of  the  other  three,  the 
figures  being  3,081  lbs.  per  sq.  in.  as  against 
4.263  lbs.  per  sq.  in.,  the  average  of  the 
other  three.  The  age  of  all  specimens  was 
90  days.  The  average  of  the  four  cubes 
which  were  dry  mixed  before  mixitig  in 
the  machine  was  4,133  lbs.  The  hand  mixed 
specimens  averaged  3,187  lbs.  It  will  be 
seen  that  there  is  an  advantage  in  machine 
mixed  concrete  over  that  made  by  hand  of 
of  25^  per  cent,  and  that  which  was  not 
dry  mixed  before  putting  into  the  machine 
gave  iVi  per  cent  greater  strength  than 
that  which  waS.  The  machine  used  in  this 
case  was  the  Portable  Gravity  concrete 
mixer. 

It  is  safe  to  assume  that  these  speci- 
mens were  more  carefully  made  than  un- 
der ordinary  commercial  conditions,  which 
they  tried  to  reproduce,  and  the  marked 
weakness  of  the  specimen  which  lacked  bnt 
a  small  amount  of  mortar  is  very  signifi- 
cant. The  weakness  is  doubtless  due  to 
the  voids  in  the  material  reducing  the 
cross  sectional  area. 

Ten  years  ago  another  series  of  experi- 
ments was  conducted  by  the  writer  at  the 
Watertown  Arsenal,  ginng  the  relative 
merits  of  machine  and  hand  mixed  con- 
crete and  the  strength  of  various  mixtures. 
A  cylindrical  drum  batch  mixer  was  used. 
These  were  specimens  i  ft.  square  and 
varying  from  6  to  14  ft.  in  lengtlt.  They 
were  all  made  in  midwinter  in  an  open 
lumber  shed  and  remained  in  the  open  air 
until  tested,  which  accounts  for  the  low 
ultimate  strength.    The  modulus  of  elas- 
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ticity  of  the  hand  mixed  specimens  with 
proportions  of  I — 3—6  and  averaging  age 
of  43  days  at  a  stress  of  700  lbs.  per  sq. 
in.  was  2,500,000,  that  of  the  machine 
mixed  specimens  was  z370,ooo,  an  increase 
of  12^  per  cent  of  the  modulus.  The  ul- 
timate strength  of  the  hand  mixed  was  921 
lbs.  and  of  the  machine  mixed,  1,1 11  lbs., 
an  increase  in  the  ultimate  strength  of  17 
per  cent,  due  to  machine  mixing.  The 
hand  mixed  specimens  in  this  case  were 
somewhat  better  than  commercial  condi- 
tions because  in  order  to  fill  the  molds 
the  concrete  was  handled  several  times 
more  than  would  be  necessary  in  placing 
ordinary  work.  Each  handling  was  equiv- 
alent to  a  mixing. 

It  will  be  seen,  therefore,  that  there  is 
a  marked  improvement  in  strength,  due  to 
machine  mixing,  and  as  the  machine  is 
positive  we  can  be  assured  of  obtaining 
this  concrete  uniform,  whereas  with  hand 
work  it  is  likely  to  be  anything  but  uni- 
form, while  a  little  carelessness  makes  a 
big  difference   in  the .  final   strength. 

A  series  of  specimens  were  made  i  ft. 
square,  6  ft.  long,  machine  mixed,  iden- 
tical in  every  way  except  in  the  amount  of 
cement  used.  There  were  two  specimens 
each,  1—3—6,  1—4—8,  I— 5- 10,  i— 6— 13, 
I— 7— 13.  The  results  of  each  pair  were 
averaged  and  are  shown  in  the  accompany- 
ing diagram.  While  these  tests  are  not 
extensive  enough  to  be  conclusive  they  in- 
dicate that  the  strength  is  directly  propor- 
tional to  the  amount  of  cement  used.  Be 
careful  to  note  the  difference  between  the 
ratio  of  parts  of  cement  to  parts  of  stone 
and  the  ratio  of  volume  of  cement  to  vol- 
ume of  concrete.  With  rich  mixtures  there 
is  a  very  great  difference.  In  the  table 
given  later  the  strengths  of  rich  mixtures 
are  all  from  actual  tests  while  a  few  of 
the  lean  ones  are  interpolated  from  the 
diagram  in  which  it  will  be  seen  that  the 
lean  mixtures  most  nearly  agree  with  the 
average  line.  If  a  similar  diagram  be  made 
for  the  rich  mixtures  in  the  table  it  will 
be  noted  that  they  are  also  proportional 
in  strength  to  the  amount  of  cement  used. 
The  results  can  also  be  expressed  mathe- 
matically. 

Taking  the  common  formula  for  a 
straight  line 

y  =  mx  —  b  in  which 

volume  of  cement 

ordinate  y  = 

volume  of  concrete 
abscissa  x  =*iltimate  strength"  of  concrete 
in  pounds  per  sq.  in. 
m  =  slope  of  line  whose  intercept 
on  the  Y  axis  is  b. 

From  the  diagram  we  obtain 
y  =  . 0001 IX +  .03. 
x=909iy  +  273 

During  the  construction  of  the  Boston 
subway  the  engineers  got  better  results 
from  briquettes  made  from  mortar  taken 
from  hand  mixed  concrete  on  the  job  than 
from  that  mixed  in  the  laboratory,  which 
wouH  indicate  that  if  laboratory  tests  are 
satisfactory,  work  properly  done  by  hand 


on  the  job  is  bound  to  be.  During  the 
past  season,  when  there  has  been  such 
great  activity  in  all  lines  of  industry  that 
there  has  been  a  great  demand  for  labor, 
it  has  been  difficult  to  keep  laborers  on 
jobs  where  concrete  was  hand  mixed  on 
account  of  this  class  of  work  being  harder 
than  other  forms  of  concrete  work.  At 
the  same  time  the  laborers  appeared  to 
be  more  ignorant  than  of  old  as  to  how  to 
mix  by  hand.  Table  I  is  an  exact  copy  of 
a  table  used  for  many  years  in  the  writer's 
practice  showing  proportions  and  corre- 
sponding strengths  for  concrete  as  taken 
from  actual  tests  from  reliable  sources. 

The  costs  in  the  table  are  based  on  the 
following  constants: 
Cement    (vol.  3.8  c.  f.)    delivered  on 

job,  per  bbl.  net $1.75 

Broken  stone   (21  c.  f.  =  1   ton),  per 

ton  1.50 

Sand,  per  cu.  yd 1.20 

Gravel  (containing  stone  and  sand  in 

right  prop),  per  cu.  yd 1.15 

Labor  (foreman,  common  and  misc.), 

.06  c.  f.  on  per  cu.  yd 1.62 

In  the  selection  of  sand  care  should  be 


is  a  difference  in  cost  between  broken  stone 
and  gravel  screenings  of  $.02  per  cu.  ft 
it  will  be  cheaper  to  use  a  mixture  of 
I — ^2j4 — S  with  gravel  and  still  obtain  an 
equal  strength  with  the  broken  stone.  The 
writer  makes  the  rule  never  to  allow  the 
size  of  stone  in  its  greatest  dimension  to 
be  more  than  half  the  thickness  of  the 
work  into  which  the  concrete  is  to  be 
placed.  In  large  size  work,  very  much 
larger  stone  can  be  used  than  is  ordinarily 
done  with  very  good  results,  the  only  limi- 
tation being  that  of  convenience  in  hand- 
ling. In  regard  to  placing,  it  is  much 
easier  to  obtain  dense  concrete,  that  is, 
without  voids,  using  gravel  than  using 
broken  stone,  as  angular  pieces  will  some- 
times arch  together  allowing  a  void  to 
form  underneath.  Therefore,  •  for  .  water- 
tight work  gravel  is  to  be  preferred  every 
time.  For  nearly  all  classes  of  work  the 
best  results  will  be  obtained  by  using  such 
an  amount  of  water  that  the  concrete  when 
placed  wilt  just  barely  quake,  but  is  not 
sufficiently  soft  to  flow.  The  leanest  mix- 
ture the  writer  e/er  uses  is  i — 4 — 8.  In 
heavy  bridge  abutments  where  mass  rather 


Tablb  I. — Propbrtibs  or  Concbbtb. 


Ult.  comps. 
stress  broken 

Average 

Ratio  volume 

Volunic 

Barrels 

Cost  of 

Cost  of 

ultimate 

Cost  per 
cubic  toot 

of 

o(  a  t>atch 

of  cement 

cu.  ft. 

cu.  ft. 

stone  concrete 

crusbine; 
strength  in 

•• 

in  place, 

per 

broken  stone 

gravel 

cubes  Imo.old 

of 

1    t,     S 

in  cu.  ft. 

cubic  yard . 

concrete. 

concrete. 

in  potmds 

pounds 

brickwork. 

Cen 
San 
Stoi 

per  sq.  m. 

per  sq.  in. 

brickwork. 

1—  J— 1 

«.8 

3.«7 

80.37 

80.34 

6640 

1—1—2 

9.7 

2.7« 

.314 

.274 
.23? 

4000 

1— IJ— 3 

12.6 

2.14 

.283 

3200 

836 

8.44  First- 

1—2—4 

It. 6 

1.78 

.264 

.214 

2700 

class  in 

1— 2J— 5 

IS.O 

1.42 

.246 

.196 

2300 

cement 

1— S— 8 

22.8 

1.18 

.28 

.179 

2000 

mortar. 

1— aj— 7 

26. « 

1.02 

.219 

.169 

1786 

486 

.86  Good 

1—4—8 

30.4 

.89 

.210 

.160 

1626 

1— 41— » 

34.2 

.79 

.206 

.164 

1600 

cement. 

1-8  —10 

38.0 

.71 

.200 

.149 

1400 

1— »1— 11 

41.8 

.66 

.196 

.146 

1320 

347 

.26  Ordi- 

1_« _12 

46.6 

.89 

.192 

.141 

1360 

nary  work 

used  to  avoid  that  which  is  fine  and  not 
sharp.  The  difference  in  strength  due  to 
these  qualities  alone  in  some  tests  of  the 
writer's  on  sand  that  was  used  in  founda- 
tions amounted  to  a  loss  of  52  per  cent 
from  standard  sand.  Dirt  should  also  be 
avoided.  There  has  been  some  controversy 
as  to  how  much  can  be  permitted,  but  the 
writer  believes  that  the  ordinary  test  which 
is  performed  on  the  work  of  throwing  a 
handful  into  a  glass  of  water  is  suffi- 
ciently reliable  for  all  cases.  When  the 
water  is  badly  muddied  and  remains  cloud- 
ed for  a  considerable  time  the  sand  should 
be  washed  or  rejected. 

There  is  little  difference  obtained  in  re- 
sults of  broken  stone  or  gravel.  By  actual 
test  the  writer  has  found  that  a  broken 
stone  having  a  rough  surface  with  angular 
fractures  will  give  an  increase  in  strength 
over  a  rough  bank  gravel  of  about  15  per 
cent  in  most  cases.  In  some,  however,  the 
gravel  has  given  the  greatest  strength.  If 
the  stone  has  a  glossy  surface  much  as  is 
found  with  some  trap  rocks  the  gravel  will 
always  give  the  greatest  strength.  In  the 
first  instance  if  the  specifications  required 
"1—3 — 6"  broken  stone  concrete  and  there 


than  great  strength  is  wanted,  with  thor- 
ough mixing  and  pareful  placing  still 
leaner  mixtures  might  be  used  with  safety. 
By  reference  to  the  table  it  will  be  seen 
that  only  i  ct.  per  cu.  ft.  will  be  saved  by 
using  a  mixture  of  I — 5 — 10  and  the  owner 
ought  to  pay  this  difference  as  insurance 
against  the  carelessness  which  is  apt  to 
occur. on  this  class  of  work.  In  building 
construction  where  no  restrictions  exist  the 
writer's  standard  mixture  is  ir-3 — 6  for 
every  part  of  structure.  In  14  years  of 
practice  this  has  had  some  severe  tests 
without  failure.  In  one  floor  built  11  years 
ago  and  which  has  been  frequently  over- 
loaded ever  since,  there  has  been  a  num- 
ber of  minor  failures  because  the  foreman 
contrary  to  orders  mixed  one  floor  i — 
3K — 7-  This  would  appear  then  to  be  the 
limit  of  leanness.  Mixttires  of  i — 2j/i — ^5 
and  I — 2 — 4  are  often  used  but  are  unnec- 
essary in  ordinary  cases.  Where  a  floor 
or  column  will  be  loaded  in  two  to  three 
weeks  or  is  subject  to  vibration  the  richer 
mixture  is  desirable.  A  mixture  richer 
than  1 — 2 — 4  is  never  necessary  except  in 
heavily  loaded  columns  whose  size  is  lim- 
ited.   Cement  is  the  cheapest  and  easiest 
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form  of  reinforcement.  The  writer  has 
used  in  columns  one  part  of  cement  to  one 
part  of  graded  stone  without  any  sand  for 
a.  working  load  of  1,200  lbs.  per  sq.  in. 
When  this  is  done  care  must  be  used  to 
continue  this  mixture  through  the  thick- 
ness of  floor,  which  will  have  a  leaner  mix. 

Mixers  are  of  two  general  types,  the 
continuous  and  the  batch.  The  continuous 
can  be  divided  into  those  with  and  those 
without  power.  Without  power  the  prin- 
cipal machines  are  the  Portable  Gravity 
and  the  Haines  mixer,  which  is  a  series 
of  conical  hoppers  supported  one  above 
another.  The  principle  of  both  of  these  is 
identical;  a  concave  inclined  surface  with 
pins  inclined  relatively  to  this  surface  of 
the  machine.  Those  with  power  are  of 
the  trough  type  and  have  various  means 
for  mixing,  such  as  screw,  paddle  blades, 
or  revolving  trough  or  drum  with  blades 
attached  to  side.  The  difficulty  of  good 
work  with  all  this  class  of  mixers  is  in 
combining  materials  before  feeding  into 
the  machine.  If  they  are  not  properly 
combined  in  the  right  'proportions  before 
feeding  it  cannot  be  done  afterwards. 
There  are  various  types  of  automatic  feed 
to  overcome  this  trouble  but  they  are  not 
all  positive  and  require  constant  attention. 
These  machines  are  not  much  used  now, 
due  chiefly  to  this  uncertainty  and  in  part 
because  they  are  not  as  economical  to  op- 
«rate  as  a  good  batch  mixer. 

Batch  mixers  are  almost  universally 
used  because  their  mixing  is  positive. 
They  can  be  obtained  in  the  form  of 
cubes,  cylinders,  and  double  cones.  All 
give  good  results  because  all  material  in 
each  charge  is  thoroughly  mixed  together, 
the  difference  in  operation  of  the  various 
machines  being  in  the  case  of  discharging 
-and  the  wear  and  tear  of  the  machine 
parts.  Tne  writer  has  used  the  Giicago 
cube,  the  Ransome  and  McKelvey  cylin- 
drical, and  the  Smith  double  cone  ma- 
chines, and  prefers  the  latter  to  any  other 
because  of  its  very  quick  and  clean  dis- 
charge and  because  the  wear  and  tear  is 
small.  With  the  batch  mixer  it  is  entirely 
unnecessary  to  dry  mix  before  wet  mixing. 
It  is  also  somewhat  difiicult  because  the 
water  remaining  from  one  batch  will  in- 
terfere with  the  dry  mixing  of  the  next. 
The  best  method  to  follow  when  the 
whole  batch  is  not  dumped  into  the  ma- 
chine at  once  from  a  measure  is  to  add 
water  first,  then  stone,  these  scour  out  the 
-mixer  so  that  it  always  runs  clean,  then 
cement,  and  sand  last. 

The  question  is  sometimes  asked,  when 
to  use  a  mixer.  The  answer  is,  when  the 
cost  of  setting  up,  taking  down,  and  trans- 
portation equals  the  difference  in  cost  of 
mixing  by  hand  and  by  machine.  It  has 
been  the  writer's  experience  that  under  or- 
dinary conditions  concrete  can  be  meas- 
ured and  mixed  by  hand  for  $1.30  per  cu. 
yd.  and  by  machine  for  $.85  per  cu.  yd. 
for  the  simplest  method  of  setting  up. 
The  'difference  between  these,  $45,  times 


the  number  of  yards  to  be  mixed,  will  give 
the  saving  to  be  used  in  paying  the  gen- 
eral expenses  of  setting  up  a  mixer,  which 
for  teaming  a  distance  of  three  or  four 
miles,  setting  up,  dismantling  and  return- 
ing, together  with  allowance  for  wear  and 
tear,  amounts  to  $70.  The  cost  of  operat- 
ing is  included  in  the  above  cost  of  mix- 
ing. It  will  thus  be  seen  that  a  job  using 
155  yards  will  be  as  cheap  machine  mixed  as 
by  hand,  and  of  course  any  larger  job  should 
invariably  be  mixed  by  machine.  The  size 
to  use  should  be  determined  by  the  size 
of  the  job  and  the  amount  which  must  be 
placed  in  one  day.  It  is  always  best, 
however,  to  err  on  the  safe  side  by  having 
too  large  a  machine  rather  than  too  small 
a  one.  Have  one  that  is  capable  of  mix- 
ing the  day's  work  in  three-quarters  of  a 
working  day,  allowing  three  minutes  for 
mixing  a  batch  and  assuming  a  barrel  of 
cement  to  contain  3.8  cu.  ft.,  which  equals 
100  lbs.  per  cu.  ft.,  and  is  now  becoming 
quite   general. 

The  greatest  problem  of  operating  a 
mixer  is  that  of  feeding  and  removing  con- 
crete. A  mixer  of  the  proper  size  will 
always  mix  faster  than  this  can  be  accom- 
plished. The  simplest  way  of  feeding 
which  is  suitable  for  small  jobs  is  to  build 
a  wheelbarrow  run  to  the  feeding  hopper 
and  dump  directly  in.  The  hoppers  which 
are  attached  to  machines  of  some  makes 
which  lie  on  the  ground  and  are  filled  by 
wheelbarrows  and  then  lifted  by  the  power 
that  drives  the  mixer  and  dump  into  the 
machines  are  very  convenient  and  econom- 
ical ways  for  handling  concrete  on  small 
jobs,  and  reduces  the  cost  somewhat  from 
the  first  method  named.  For  large  in- 
stallations more  economical  methods 
should  be  obtained.  Local  conditions  have 
such  an  influence  upon  the  arrangement  of 
plant  that  no  general  rule  can  be  given. 
On  a  job  the  writer  had  the  past  year 
where  over  125  cu.  yds.  had  to  be  handled 
every  day  and  where  there  was  no  room 
for  storage,  on  the  ground  local  conditions 
determined  the  following  method.  The 
job  was  situated  between  two  buildings. 
There  was  a  canal  between  them  in  which 
the  concrete  was  placed.  On  one  side 
there  was  just  room  enough  for  a  railroad 
track,  on  the  other  there  was  a  width  of 
25  ft.  To  handle  materials  elevated  bins 
holding  about  50  tons  of  stone  and  30  tons 
of  sand  were  built  high  enough  so  that 
the  aggregates  were  drawn  through  spouts 
into  a  measuring  box,  stone  in  front,  sand 
behind.  This  was  pivoted  to  tilt  and 
dump  directly  into  the  mixer,  which  in 
turn  was  raised  high  enough  for  tram  cars 
on  rails  to  run  underneath  and  receive  the 
discharge,  a  4-bag  batch  at  a  time.  Two 
derricks  were  erected  on  the  edge  of  the 
canal  with  booms  long  enough  to  reach 
across.  Skips  were  set  into  the  freight 
cars,  filled  by  hand  and  swung  by  the 
derricks  and  dumped  into  the  elevated 
bins.  This  method  proved  very  satisfac- 
tory and  economical.    Fifteen  freight  cars 


were  unloaded  daily.  After  one  was  un- 
loaded it  was  pulled  ahead  by  block  and 
tackle  by  the  hoisting  engine  and  replaced 
by  another.  The  derricks  commanded 
three  cars  at  a  time.  By  this  means  the 
cost  of  unloading  cars  and  measuring  and 
mixing  was  $.338  per  cu.  yd.  and  the  cost 
of  the  installation,  maintenance,  disman- 
tling and  rental,  which  bandied  3410  yards 
was  $1,571.93.  or  $461  per  cu.  yd.  In  iso- 
lated places  where  crushers  have  had  to  be 
erected  we  have  erected  elevated  bins  with 
bucket  elevator  and  rotary  screen  high 
enough  to  draw  materials  into  measuring 
hopper  and  discharge  directly  into  the 
mixer,  and  found  the  cost  of  mixing  to  be 
$.346  per  cu.  yd.  and  the  installation  to 
amount  to  from  $1.98  per  cu.  yd.  for  a 
small  volume  of  concrete  to  $.61  per  cu. 
yd.  for  a  large  volume.  Where  conditions 
require  cars  to  be  unloaded  onto  the 
ground  or  where  teams  can  dump  close  to 
the  mixer  a  very  convenient  way  is  to  set 
a  measuring  hopper  flush  with  the  surface 
)f  the  ground,  dig  a  hole  into  which  the 
mixer  is  set  so  that  the  hopper  dumps  di- 
rectly into  it  and  set  the  elevator  which 
handles  the  material  into  a  building  low 
enough  to  receive  the  discharge  from  the 
mixer.  This  set-up  is  inconvenient  if  the 
concrete  is  not  to  be  lifted  to  a  consider- 
able height,  as  in  building  work.  For 
feeding  a  mixer  in  this  way  the  two-whed 
barrows  holding  6  cu.  ft.  will  be  found 
very  convenient  and  economical  to  use,  be- 
cause it  handles  a  considerable  volume  at 
one  time  and  a  man  can  handle  6  cu.  ft 
in  this  way  as  easily  as  2  cu.  ft  with  a 
Pan-American  barrow. 

The  above  methods,  though  briefly  de- 
scribed, may  throw  some  light  upon  hand- 
ling concrete.  The  economy  with  which 
concrete  may  be  mixed  depends  upon 
handling  it  in  large  masses  without  the 
requirement  of  much  labor.  It  is  possible, 
however,  as  the  writer  has  learned  by  ex- 
perience, to  spend  so  much  in  the  installa- 
tion of  an  economical  mechanical  plant 
that  the  incidental  costs  of  installation  off- 
set the  saving  in  the  cost  of  the  mixing 
of  a  comparatively  small  volume  of  con- 
crete over  the  cost  of  a  very  simple  set 
up,  with  higher  labor  cost  of  operating. 
Therefore  trained  judgment  is  always  .the 
best  guide  in  the  long  run. 


The  British  India  Government  is  consid- 
ering a  scheme  to  link  the  five  rivers — the 
Indus,  Jelum,  Chenab,  Beas,  Ravi  and  Sut- 
lej — together  in  such  manner  as  to  equalize 
the  flow  of  water  when  one  river  or  more 
is  in  flood  and  thus  supply  the  whole  canal 
system  connected  with  these  rivers. 


The  Building  Law  Committee  of  the 
Board  of  Supervisors  of  San  Francisco, 
Cal.,  has  decided  to  recommend  that  the 
laws  require  that  all  sewer  connections  be 
made  ratproof  by  the  use  of  an  iron  hub 
or  concrete  wherever  pipes  run  through 
floors  or  walls. 


Digitized  by 


Google 


February  19,  1908. 


ENGINEERING-CONTRACTING 


III 


Earth  and  Rock  Section 


Note:   This  Section  is  devoted  to  methods  and  costs  of  excavating  earth  and 
rock  and  building  embanicments.    It  will  cover  the  grading  of  roads  and  rail- 
roads, diking  and  canal  work,  dredging,  building  reservoirs  and  earth  dams, 
'  sewer  and  water  pipe  trenching,  quarrying,  etc. 


The  Estimated   Cost  of  the   Ashokan 

ReseiToIr  and  Data  of  Actual  Cost 

of  Similar  Earth  Embankments, 

Together  with  a  Discussion  of 

the  Testimony  Submitted 

in  the  Investigation  of 

the  Ashokan  Dam 

Award. 

(Concluded  from  last  week's  issue.) 
The  Board  of  Advisory  Engineers  gath- 
ered much  information  regarding  reser- 
voirs being  constructed  by  the  U.  S.  Recla- 
mation Service.  These  data  will,  no  doubt, 
be  of  value  to  other  engineers  and  so  are 
presented  here.  There  are  four  earthen 
dams  on  this  Reclamaiton  Service  work 
comparable  to  Ashokan.  One  is  in  South 
Dakota,  two  are  in  Idaho,  and  one  in 
Eastern  Oregon.  The  information  regard- 
ing the  dams  was  secured  at  the  office  of 
the  Reclamation  Service,  Washington,  D. 
C,  from  official  records  and  from  officers 
of  the  service. 

THE  BEIXE  FOURCHE  DAM. 

The  Belle  Fourche  Dam  is  an  earth  dam 
with  a  maximum  height  of  115  ft.  and  top 
length  of  about  6,500  ft.  built  across  Owl 
Creek  in  South  Dakota.  The  estimated 
amount  of  excavation  for  the  embankment 
is  1,580^000  cu.  yds.,  and  it  is  about  30% 
completed.     The  dam  has  no  core  wall. 

Bids  for  this  work  were  opened  Oct.  16, 
1905.  The  lowest  bid,  that  of  Orman  & 
Crook,  of  Pueblo,  Colo.,  was  accepted  and 
work  is  now  in  progress.  The  price  bid 
for  "Earth  Excavation  for  Embankment" 
was  28  cts.  This  includes  excavation, 
transportation,  depositing,  spreading  into 
6-m.  layers,  wetting  and  rolling.  The 
measurement  for  payment  is  of  material 
excavated  in  place. 

The  material  of  which  the  dam  is  built 
is  adobe  clay  or  gumbo  soil,  very  heavy, 
with  occasional  layers  of  sand  and  shale 
and  scattering  cobble  stones.  The  specifi- 
cations require  the  removal  of  all  stones 
exceeding  6  ins.  in  diameter. 

Allowing  10%  for  shrinkage  this  con- 
tract price  of  28  cts.  for  excavation  would 
make  an  embankment  cost  of  30.8  cts.  per 
cu.  yd.  The  material  is  hard  adobe  clay 
which  shrinks  comparatively  little.  It  is 
taken  from  borrow  pits  at  each  end  of  dam 
and  some  from  within  the  reservoir.  The 
average  haul  is  a  little  less  than  a  mile, 
practically  the  same  as  at  Ashokan.  The 
material  is  compacted  into  6-in.  layers  by 
spreading,  wetting,  tamping  and  rolling. 
.Ml  trench  excavation,  excavation  for 
structures,  for  stripping  borrow  and  gravel 
pits,  and   for   trimming  the   embankment 


are  paid  for  extra.  The  fact  that  Owl 
Creek  runs  dry  in  the  summer  has  neces- 
sitated the  contractor  building  two  reser- 
voirs, one  at  each  end  of  the  dam,  for  the 
storage  of  water  for  earth  compaction. 
This  is  done  at  his  own  expense  and  it  is 
distributed  over  the  dam  by  an  elaborate 
series  of  pipes  and  hose.  This  water  and 
all  used  for  compaction  has  to  be  pumped 
up  from  Owl  Creek,  and,  as  in  this  dry 
country  the  rate  of  evaporation  is  high  and 
the  earth  becomes  very  dry  in  summer, 
this  water  supply  has  Involved  a  very  con- 
siderable expense.  The  sprinkling  is  done 
with  hose  connected  with  an  elaborate  sys- 
tem of  pipes  laid  on  top  of  the  dam.  Any 
leaks  in  the  pipe  cause  troublesome  bogs, 
as  the  adobe  clay  absorbs  water  quickly. 
On  the  other  hand  when  dry,  it  pulverizes 
easily,  thus  causing  great  clouds  of  dust 
on  windy  days,  that  neither  man  nor  beast 
can  stand.  Although  the  work  is  not  in- 
terferred  with  on  account  of  rain,  it  has  to 
be  suspended  during  these  wind  storms. 
This  dust  also  effects  the  horses  and  mules 
employed  on  the  work,  so  that  a  number 
of  them  get  a  lung  trouble  from  which 
they  quickly  die.  The  aridity  increases 
the  cost  of  sprinkling. 

Another  point  of  some  importance  is 
that  the  surface  water  is  so  bad  for  boil- 
ers that  it  was  necessary  for  the  contrac- 
tor to  put  down  an  artesian  well  to  get 
water  for  his  steam  shovels,  locomotives, 
etc.  The  work  is  being  done  with  two 
steam  shovels  and  narrow  gage  cars  and 
locomotives,  and  ajso  with  two  New  Era 
graders  and  about  24  dump  wagons.  A 
long  time  was  lost  during  the  past  summer 
because  of  the  water  ruining  the  boilers. 

The  engineers  of  the  Reclamation  Serv- 
ice keep  records  as  closely  as  possible  of 
the  cost  of  the  work  to  the  contractors, 
and  according  to  these  records  the  con- 
tractors are  losing  some  money.  Accord- 
ing to  the  figures  given  the  contractors,  up 
to  October  i,  1907,  had  earned  for  the 
regular  dam  excavation  the  sum  of  $115,- 
19s,  while  the  cost  to  them  had  been  $126,- 
013.  This  cost  to  them  is  equivalent  to 
32.3  cts.  per  yd.  or  35.5  cts.  in  embankment. 
On  some  other  items  they  had  made  money 
and  on  some  others  had  lost.  The  records 
show  that  on  the  whole  work  up  to  Sep- 
tember 31,  1907,  the  contractors  had  lost 
about  6%  of  the  amount  earned,  or  $10,- 
816. 

At  this  Belle  Fourche  Dam  laborers  re- 
ceive $2.60  per  8-hour  day;  foremen  and 
blacksmiths,  $4.00  per  day;  and  steam 
shovelmen,  $6.00  per  day;  teamsters  with 
teams,  about  $4.50  per  day,  and  bare  teams 
$50.00  per  month.    Coal  for  steam  has  to 


be  hauled  12  miles  over  bad  roads  and 
costs  $8.70  per  ton  on  the  work.  Hay  and 
feed  for  animals  and  all  supplies  have  also 
to  be  hauled  this  12  miles  and  are  expen- 
sive in  consequence.  The  work  has  to  be 
closed  down  for  about  four  months  during 
the  winter. 

PAYETTE-BOISE  PHOJECT. 

The  Payette-Boise  project  requires  two 
earth  dams,  which  are  called  Upper  and 
Lower  Deer  Flat  Embankments.  These 
are  for  the  storage  of  water  from  the  Boise 
River,  Idaho.  The  body  of  each  dam  is  of 
earth  and  gravel;  for  the  up-stream  face  a 
material  is  required  containing  30%  of  clay, 
and  for  the  down-stream  face  a  clean 
coarse  natural  gravel  is  required.  The  up- 
per embankment  has  a  height  of  about  75 
ft.  and  the  lower  of  50  ft. 

Bids  for  this  work  were  opened  Febru- 
ary I,  1906.  All  bids  for  the  upper  em- 
bankment were  considered  too  high  and 
were  rejected.  The  lowest  bid  was  36  cts. 
per  cu.  yd.  for  excavation  for  embankment. 
This  would  be  equivalent  to  a^ut  39J4 
cts.  on  embankment  as  measured  at  Ash- 
okan. 

The  contract  for  the  lower  embankment 
involving  950>000  cu.  yds.  was  let  to  Hub- 
bard &  Carlson  of  Boise  at  a  price  of  24 
cts.  per  cu.  yd.  for  the  main  structure  and 
35  cts.  for  the  face  and  back  work,  an 
average  price,  according  to  the  estimated 
quantities  of  25.2  cts.  per  yd.  Allowing  a 
shrinkage  of  10%  to  make  the  prices  com- 
parable to  the  Ashokan  prices,  the  contract 
price  m  embankment  would  average  27.7 
cts.  per  yd. 

The  work  is  being  done  with  steam  shov- 
els on  the  hill,  transportation  by  cars,  and 
by  scrapers  from  within  the  reservoir  site. 
The  8-hour  day  prevails.  Work  has  to  be 
suspended  in  winter  for  about  four  months. 
Labor  is  $2.00  to  $2.50,  averaging  $2.25  per 
day,  and  is  hard  to  get.  Coal  costs  about 
$7.50  per  ton  on  the  work.  At  the  contract 
price  named  the  contractors  are  making 
money. 

The  following  regarding  the  work  is 
from  a  report  to  the  director  of  the  Recla- 
mation Service  by  an  engineer  inspector  in 
the  service  during  the  past  autumn: 

LOWER   DEER   FLAT      EMBANKMENT      PAYETTE- 
BOISE   PROJECT. 

"Hubbard  &  Carlson.— This  work  pro- 
vides for  the  construction  of  lower  Deer 
Flat  embankment.  The  volume  of  work 
done  to  date  is  $253,273,  on  which  there 
has  been  a  profit  of  $73,635.  Plant  depre- 
ciation, however,  has  not  been  deducted,  so 
this  amount  will  be  materially  reduced  on 
the  final  cost  sheets.  The  management  of 
this  contract  has  been  excellent  and  has 
showed  a  handsome  profit  from  the  begin- 
ning. The  unit  prices  were  thought  by 
some  contractors  to  be  low,  but  a  profit 
has  been  realized  on  practically  every  item. 
The  date  set  for  the  completion  of  this 
contract  is  October  i,  1907,  and  it  will  be 
completed  by  January  T." 

The  work  is  about  97%  done. 

It  is   evident   from   this   statement  and 
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from  the  monthly  reports  of  the  engineers* 
that,  excluding  the  item  of  plant  deprecia- 
tion, the  work  is  costing  the  contractors 
about  i8  cts.  per  cu.  yd.  in  excavation,  or 
about  ao  cts.  in  embankment  and  that  they 
are  making  a  profit  of  about  33^%  at  their 
contract  price. 

The  Upper  Deer  Flat  embankment  of  the 
Payette-Boise  project,  fdr  which  all  bids 
were  rejected,  is  being  done  by  hired  labor. 
It  is  quite  similar  in  its  main  features  to 
the  lower  embankment,  with,  however,  a 
little  shorter  haul.  The  embankment  will 
contain  about  1,000,000  cu.  yds.  It  is  being 
done  by  steam  shovels  and  cars.  A  careful 
account  is  kept  by  the  Reclamation  Serv- 
ice engineers  of  the  cost  of  the  work,  and, 
up  to  da'te,  it  is  found  that  the  cost  of  ex- 
cavation for  embankment  is  igYi  cts.  per 
cu.  yd.  including  supplies,  excavation, 
transportation,  dumping,  spreading,  wet- 
ting and  rolling,  but  no  allowance  for  plant 
and  depreciation.  Allowing  10%  for 
shrinkage  this  would  make  the  embank- 
ment cost  about  2jj4  cts.  per  cu.  yd.  To 
this  must  be  added  about  6  cts.  for  plant 
and  depreciation,  making  the  total  cost  of 
the  embankment  27J4  cts.  per  cu.  yd.  The 
engineers  state  that  they  expect  to  get  the 
average  cost  for  the  work  down  from  19;^ 
cts.  to  16  cts.  for  excavation  equivalent  to 
18  cts.  for  embankment.  In  fact  the  record 
for  the  month  of  November  shows  a  unit 
cost  for  the  excavation  of  16.5  cts.  per 
cu.  yd. 

From  the  last  monthly  report  of  opera- 
tions on  the  work  the  following  figures  of 
cost  are  taken: 

For  the  work  to  date  the  cost  has  been 
as  follows  per  cu.  yd.  in  excavation : 

Engineering    $0,004 

Superintendence    0.006 

Clearing    o.ooi 

Protection  of  property,  day o.ooi 

Protection  of     property     and     night 

work    0.005 

Steam   shovel   work 0.055 

Hauling  by  cars 0.077 

Spreading    0.019 

Sprinkling    O.019 

Compacting    o.oi  i 

Total    $0,198 

For  the  operations  during  the  month  of 
November  these  items  were  as  follows : 

Engineering    $0,004 

Superintendence    0.006 

Clearing    o.ooi 

Protection  of  property,  day o.ooi 

Protection    of    property    and    night 

work    0,005 

Steam   shovel   work 0.049 

Hauling  by  cars 0.067 

Spreading    0.014 

Sprinkling    O.Oio 

Compacting   0.008 

Total    $0,165 

UMATILLA   PROJECT. 

The  Umatilla  Project  in  Oregon  in- 
volves the  building  of  an  earth  dam  con- 
taining  613,000    cu.    yds.      Bids    for    this 


work  were  opened  on  June  a8,  1906,  and 
two  bids  were  received.  One  bidder  of- 
fered to  dc^  the  earth  excavation  for  em- 
bankment at  31  cts.  per  yd.,  and  the  gravel 
for  45  cts.  The  other  bid  was  41.85  cts. 
for  both  classes  of  work.  The  engineers 
estimate  for  bo'th  classes  of  work  was  30 
cts.  per  yd.,  equivalent  to  36  cts.  in  em- 
bankment. The  bids  were  considered  ex- 
cessive and  all  were  rejected  and  the  work 
is  being  done  by  day  labor.  About  57% 
of  the  work  has  been  done  and  an  accurate 
account  of  its  cost  has  been  kept."  From 
a  statement  showing  the  cost  of  the  work 
up  to  Nov.  30,  1907,  it  is  seen  that  the  cost 
of  the  earth  excavation  for  embankment  is 
26.6  cts.  per  cu.  yd.  and  of  the  gravel  is 
35.2  cts.  This  includes  a  charge  for  the 
plant  and  its  depreciation.  The  gravel  is 
procured  in  one  place,  and  the  clayey  earth 
in  another,  and  the  two  are  brought  to  the 
site  and  deposited  in  the  variable  propor- 
tions required  for  the  different- portions  of 
the  dam,  spreading  it  in  thin  layers  by  road 
scrapers  and  then  artificially  mixing  it  by 
thoroughly  harrowing  it  with  disc  or  wheel 
harrows,  and  then  wetting  and  rolling  it  in 
6-in.  layers.  So  thorough  is  the  mixing 
and  compaction  that  the  material  in  the 
embankment  occupies  less  than  80%  of  the 
space  embraced  in  its  excavation,  there  be- 
ing a  shrinkage  of  over  20%.  Allowing 
for  the  shrinkage  of  20%  the  average  cost 
of  embankment  per  cubic  yard  is  about  36 
cts.,  if  the  unit  cost  as  above  given  is 
maintained  to  the  end.  One  reason  for  the 
increased  cost  of  this  work  over  that  on 
the  Upper  Deer  Flat  Dam  of  the  Payette- 
Boise  project,  also  being  done  by  hired 
labor,  is  that  the  material  of  which  the 
embankment  is  composed  has  to  be  brought 
from  separate  places,  artificially  mixed,  and 
in  variable  proportions  depending  on  its 
position  in  the  dam. 

This  work  is  being  done  chiefly  by  steam 
shovels  and  cars.  The  work  is  in  an  iso- 
lated portion  of  Oregon  where  labor  and 
fuel  are  high,  laborers  being  paid  $2.40 
for  an  8-hour  day,  and  coal  costs  $8.63  per 
ton. 

The  work  at  Ashokan  is  one  of  great 
simplicity  and  only  remarkable  for  its 
great  magnitude.  There  is  certainly  noth- 
ing complicated  or  mysterious  about  the 
earth  work.  The  operations  to  be  gone 
through  in  excavating  the  channels  and 
trenches  and  making  embankments  are 
those  in  common  use  all  over  the  country, 
and  with  which  thousands  of  men  are 
familiar.  The  engineers  of  the  Board  of 
Water  Supply  in  their  testimony  spoke  of 
the  difficulties  to  be  overcome  in  this 
"hydraulic  work,"  and  alluded  to  the  hard 
material  to  be  excavated,  as  well  as  the 
material  for  the  embankments  having  to 
be  selected  with  great  care.  On  this  sub- 
ject the  Advisory  Board  of  Engineers,  in 
their  report,  had  the  following  to  say: 

"We  have  called  the  conditions  favor- 
able, and,  so  far  as  the  magnitude  of  the 
work  and  the  proximity  of  suitable  mate- 
rial for  embankments  are  concerned  there 


can  be  no  question  as  to  favorable  condi- 
tions. But,  as  to  the  toughness  of  the 
earth  and  the  percentage  of  cobbles  and 
boulders  in  it,  there  is  no  doubt  that  hon- 
est difference  of  opinion  may  exist.  The 
engineers  of  the  Board  of  Water  Supply 
have  sunk  three  deep  shafts,  to  ascertain 
the  character  of  the  earth,  and  it  is  note- 
worthy that  they  have  repeatedly  used  the 
word  "hardpan"  on  the  drawings  that  de- 
note the  character  of  the  material  in  tiicse 
shafts.  The  same  word,  "hardpan,"  is  also 
used  in  the  specifications  (Section  3)  in 
reference  to  the  -foundations  upon  which 
core  walls  may  rest.  There  is  no  doubt 
that  the  greater  part  of  the  material  to  be 
used  in  the  embankments  was  regarded  by 
the  engineers  of  the  Board  of  Water  Sup- 
ply as  being  "hardpan,"  and  exceedingly 
difficult  to  excavate.  Since  they  made  no 
extensive  open  cuts  to  determine  the  diffi- 
culty of  digging  the  earth,  their  only 
criterion  was  the  difficulty  of  sinking  the 
deq>  shafts,  and  drilling  holes  in  the 
ground,  and  the  appearance  of  the  earth 
where  exposed  to  the  air  by  one  agent  or 
another.  It  is  important  to  bear  this  fact 
in  mind,  for  it  undoubtedly  operated  to 
lead  the  engineers  into  making  a  high  ei^ti- 
mate  of  cost,  and  thus  influenced  the  con- 
tractors who  found  that  the  engineers  had 
labeled  all  the  test  shafts  as  being  mostly 
in  "hardpan." 

"In  digging  a  shaft  a  laborer  is  always 
working  at  gn'eat  disadvantage.  Each  chunk 
of  earth  or  stone  which  he  loosens  with 
his  pick  is  ordinarily  bound  in  on  four 
sides  by  the  surrounding  earth.  The  diffi- 
culty of  loosening  earth  in  the  bottom  of 
a  shaft  is  often  several  times  greater  than 
when  working  to  a  vertical  face  in  an  open 
cut.  The  shoveling  is  also  much  more  dif- 
ficult in  shaft  work.  It  is  not  surprising, 
therefore,  that,  to  anyone  who  did  not 
give  due  weight  to  these  facts,  the  material 
excavated  in  these  shafts  seemed  like 
"hardpan."  To  this  board,  who  had  not 
seen  the  label  "hardpan"  on  the  diagrams 
of  the  shafts  until  they  had  completed  their 
field  inspection,  it  never  once  occurred  that 
any  one  would  have  classed  the  material 
as  "hardpan,"  excepting  in  a  few  isolated 
spots.  In  proof  conclusive  that  the  clay 
and  scattering  cobble  stones  is  not  hard- 
pan,  this  board  is  able  to  cite  several  facts. 

"The  contractors  are  now  engaged  in 
grading  a  line  for  a  railway  on  the  reser- 
voir site,  and,  during  the  two  days  this 
board  was  on  the  ground,  there  were  four 
places  where  excavation  was  in  progress. 
In  the  heaviest  att  a  two-mule  plow  team 
was  plowing  a  material  that  is  partly  clay 
and  partly  gravel,  and  the  loading  of  this 
material  into  wagons  with  hand  shovels 
was  going  on  at  a  rate  that  indicated  no 
great  difficulty.  Certainly  that  "cut"  was 
not  in  hardpan,  for  it  usually  takes  a  6- 
mule  plow  to  make  any  headway  in  true 
hardpan. 

In  the  next  two  "cuts"  men  with  picks 
and  shovels  were  loading  carts,  there  being 
3  or  4  men  with  picks  to  4  or  5  men  with 
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shoveb.  This  was  hard  digging,  due  to 
roots  and  small  cobblestones  which  im- 
peded the  work  of  both  picks  and  shovels, 
but  it  was  not  hardpan  in* any  sense  of  the 
tenn.  On  one  of  these  cuts  the  foreman 
used  about  2  cts.  worth  of  dynamite  per 
ca.  yd.  to  loosen  the  material,  and  thus 
cut  down  the  number  of  men  with  picks. 

"On  the  last  cut,  members  of  this  board 
kept  track  of  the  progress  made  by  8  men 
picking  and  shoveling  into  carts,  no  ex- 
plosives being  used,  and  found  that  in  9 
hours  time  they  loosened  and  loaded  12 
cu.  yds.  per  man.  The  material  was  clay 
containing  cobbles  and  a  few  scattering 
boulders,  and  was  not  "soil."  It  was,  in 
fact,  as  nearly  t>-pical  of  the  material  that 
has  been  excavated  from  the  deep  test 
shafts  as  anything  that  was  seen  by  this 
board.  When  it  is  remembered  that  the 
word  "hardpan'"  is  not  properly  applied  to 
earth  until  it  is  of  such  toughness  that  less 
than  about  4  cu.  yds.  are  loosened  and 
loaded  per  man  per  day,  it  is  clear  that  the 
material  in  this  cut  was  not  hardpan. 

"In  brief,  it  is  the  opinion  of  this  board 
that  no  extensive  deposits  of  true  hardpan 
exist  on  this  work,  and,  if  they  should  be 
discovered,  the  barrow  pits  can  be  shifted 
so  as  to  avoid  them.  It  is  probable  that  the 
contractors  will  use  explosives  to  loosen 
the  clay  in  advance  of  the  steam  shovel 
work,  not  because  it  will  be  necessary,  but 
because  the  output  of  a  steam  shovel  can  be 
sufficiently  increased  by  the  expenditure  of 
a  cent  or  two  per  cubic  yard  for  the  blast- 
ing to  warrant  using  explosives.  This 
'boulder  clay'  in  no  sense  resembles  the 
"boulder  clay*  on  the  Chicago  Drainage 
canal. 

"The  engineers  of  the  Board  of  Water 
Supply  have  wiseljj  spent  more  than  $100,- 
ax)  exploring   the    site   of   the   dams   and 
quarries    with    diamond    drills    and    wash 
borings.    They  have  also  spent  more  than 
$40,000  sinking  three   deep   shafts   on   the 
site  of  proposed  dikes,  and  several  shallow 
shafts  and  test  pits  on  the  site  of  proposed 
sand  pits.     .All   this   exploration,  excellent 
as  it  was  for  its  purpose,  fails  to  disclose 
the   ease    or    difficulty    of    excavating    the 
earth   with    steam    shovels    or    even    with 
hand   shovels    in    open    cuts.      By    far    the 
major  portion  of  this  exploration  is  value- 
less to  a  contractor  or  engineer  in  estima- 
tion costs  of  excavation,  although  it  serves 
admirably    in    designing   the   masonry   an'l 
earth   structures     and    in     estimating   the 
probable  quantities.     It  is  noteworthy  that 
the  engineers  of  the  Board  of  Water  Sup- 
ply sank  no   test  shafts,  and  dug  no  test 
pits,  either  on   the   sites   of   the   proposed 
barrow  pits  or  on  the  site  of  the  east  and 
west   channel — the    very    places    that    are 
intended  to  supply  practically  all  the  mate- 
rial for  the  earth  embankments.    The  only 
guide  as  to  the  nature  of  materials  to  be 
enconntered  in  these  barrow  pits  and  chan- 
nels was  a  few  core  and  wash  drill  holes. 
These  do  not  serve  to  indicate  the  ease  or 
difficulty  of  excavation.    This  board  is  able 
to  judge  far  better,  by  the  open  cut  excava- 


tion now  being  done  by  the  contractors, 
as  to  the  toughness  of  the  earth,  than  by 
all  the  exploration  made  by  the  engineers 
of  Board  of  Water  Supply." 

The  Board  of  Advisory  Engineers  were 
also  -informed  by  the  engineers  of  the 
Board  of  Water  Supply  that  no  tests  were 
made  to  And  the  per  cent  of  excluded  cob- 
bles that  would  be  found  in  the  material 
from  which  the  embankments  were  to  be 
made,  nor  the  amount  of  water  needed  to 
compact  the  material,  nor  what  shrinkage 
could  be  expected  in  the  material.  All  of 
these  are  factors  that  enter  into  making  a 
close  estimate  on  the  cost  of  the  work. 

Mr.  Otto  H.  Klein,  of  the  Advisory 
Board  of  Engineers,  is  chief  engineer  of 
the  Commissioners  of  Accounts,  and  it 
was  upon  his  recommendation  that  the 
investigation   was  made. 

Lt.  Col.  Thos.  W.  Symons,  of  the  United 
States  Army  Corps  of  Engineers,  was  the 
second  member  of  the  Advisory  Board. 
Col.  Symons  has  for  33  years  been  engaged 
in  engineering  and  constructing  work,  of 
road  building,  river  and  harbor  improve- 
ments, building  break  water,  jetties,  light 
houses,  canals,  and  docks.  He  designed 
and  built  the  breakwaters  at  Buffalo.  He 
designed  and  built  a  reservoir  at  Washing- 
ton, D.  C,  and  is  at  present  engaged  as 
consulting  and  superintending  engineer  for 
the  new  water  works  of  Buffalo,  N.  Y.  He 
is  also  consulting  engineer  for  the  Barge 
Canal  of  the  state  of  New  York. 

The  third  member  of  the  board  is  Mr. 
Halbert  P.  Gillette,  managing  editor  of 
Engtineering-Contracting.  Mr.  Gillette  has 
for  16  years  been  active  in  the  engineering 
field,  designing  and  building  structures  of 
all  kinds.  His  work  has  included  con- 
structing railroads,  -water  works,  bridges, 
canals  and  river  improvements,  both  as  an 
engineer  and  as  a  contractor.  On  all 
work  he  has  kept  detailed  costs,  and  has 
made  a  study  of  methods  and  cost  of 
doing  work.  He  has  written  four  books, 
namely:  "The  Economics  of  Road  Con- 
struction," "Earthwork  and  Its  Cost." 
"Rock  Excavation,  Methods  and  Cost,"  and 
".\  Handbook  of  Cost  Data."  As  associate 
editor  of  Engineering  News  and  managing 
editor  of  Engineering-Contracting  he  has 
visited  most  of  the  largest  dams  of  the 
country  to  study  the  methods  and  costs 
of  doing  this  class  of  work.  Mr.  Gillette 
is  also  the  chief  engineer  of  the  Washing- 
ton Railroad  Commission,  having  appraised 
the  value  of  the  railways  in  that  state, 
amounting  to  a  quarter  of  a  billion  dollars, 
and  on  that  work  has  secured  the  actual 
cost  in  detail  of  all  structures  on  3,300 
miles  of  railroad. 

The  fourth  member  of  the  board  was 
Mr.  D.  J.  Hauer,  associate  editor  of  Engi- 
neering-Contracting. For  J9  years  Mr. 
Hauer  has  been  engaged  in  constrxicting 
work  both  as  an  engineer  and  contractor, 
having  built  railroads,  wagon  roads, 
canals,  reservoirs  and  dams,  buildings, 
piers  and  docks,  sewers  and  many  other 
kinds  of  structures.    He  has  operated  steam 


shovels,  and  other  excavating  machinery, 
and  has  kept  a  cost  data  in  detail,  having 
analyied  such  data  for  the  purpose  of  de- 
veloping systems  of  doing  work  econom- 
ically and  for  publication.  Beside  these 
four  engineers  of  the  Board  of  Advisory 
Engineers,  there  were  five  other  engineers 
called  in  as  consultants. 

The  first  consulting  engineer  to  be  called 
was  Mr.  Chauncey  Ives,  who  for  many 
years  has  been  in  charge  of  heavy  con- 
struction work,  including,  railroads  and 
wagon  roads.  Mr.  Ives  has  for  some  years 
been  connected  with  the  Pennsylvania  R. 
R.  in  connection  with  heavy  earth  and 
rock  grading  on  various  parts  of  their 
system.  He  has  had  much  to  do  with 
steam  shovel  work,  and  has  numerous  rec- 
ords of  cost  of  using  steam  shovels  for 
excavation.  In  his  report  be  prepared  a 
cost  analysis  of  the  earth  work  at  Ashokan 
in  great  detail,  showing  a  handsome  profit 
at  the  bid  prices  of  the  John  Pierce  Co. 

Another  of  the  consulting  engineers  was 
Mr.  Edward  Wegmann,  the  well  known 
author  of  the  treatise  on  "The  Design  and 
Construction  of  Dams,"  which  is  consid- 
ered the  authority  on  the  subject.  Mr. 
Wegmann  is  also  the  author  of  "The 
Water  Supply  of  the  City  of  New  York, 
1658-1895."  His  experience  in  engineering 
work  reaches  over  a  period  of  36  years. 
He  has  been  engaged  in  railroad,  bridge 
and  water  work  construction,  besides  hav- 
ing had  experience  in  rolling  mills  and 
locomotive  works.  Since  1884,  for  a  period 
of  nearly  25  years,  he  has  been  connected 
with  the  Aqueduct  Commission  of  New 
York  City,  and  is  at  present  a  consulting 
engineer  for  them.  In  this  connection  he 
has  built  reservoirs  and  aqueducts,  and  he 
has  made  an  exhaustive  study  of  dam  and 
reservoir  construction,  which  has  been  em- 
bodied in  his  books. 

Major  Cassius  E.  Gillette,  another  of 
the  consulting  engineers,  is  a  graduate  of 
West  Point,  and  served  for  22  years  (until 
igo6)  in  the  Corps  of  Engineers  of  the  U. 
S.  Army,  building  locks,  dams,  levees,  em- 
bankments, jetties,  breakwaters,  training 
walls,  spur  dikes,  fortifications  and  many 
other  works  that  included  excavation  of 
earth  and  rock.  During  igo6  and  1907 
Major  Gillette  was  chief  engineer  of  the 
Bureau  of  Filtration  in  Philadelphia,  this 
work  covering  filters,  pumping  stations, 
pipe    lines    and    reservoirs. 

Mr.  R.  W.  Cretizbauer,  another  of  the 
consultants,  has  been  engaged  in  engineer- 
ing work  in  Philadelphia  and  New  York 
for  many  years,  being  the  consulting  engi- 
neer of  the  Borough  President  of  Brook- 
lyn, New  York.  He  has  made  a  study  of, 
and  has  done  much,  municipal  engineering, 
and  in  his  present  position  he  passes  upon 
numerous  important  contracts  of  this 
nature. 

Mr.  A.  P.  Davis,  the  last  of  the  five 
consultants,  has  been  engaged  in  engineer- 
ing work  for  25  years.  Since  1888  he  has 
been  with  the  "Irrigation  Survey  of  the 
U.    S.    Government,"    now    known    as   the 
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Reclamation  Service,  being  at  the  present 
time  its  chief  engineer.  Under  Mr.  Davis 
there  are  1,200  engineers  at  work.  Numer- 
ous reservoirs  and  irrigation  canals  have 
been  built  by  the  "Service,"  there  having 
been  expended  to  date  $33,000,000.  The 
principal  construction  work  performed  to 
date  is  as  follows: 
Large  canals  constructed,  miles..         1,815 

56  tunnels,  aggregating  miles 11 

Large  structures  completed 214 

Small   structures  completed 670 

Wagon  road  built,  miles 611 

Telephone    lines   built   and    oper- 
ating, miles    830 

Electric    light    plants    built    and 

operating    5 

Cement  manufactured,  barrels...       85,000 
Lumber  manufactured,  ft.  B.  M...  3,036,000 


The  reclamation  service  has  in  use  an 
elaborate  system  of  cost  keeping  for  both 
contract  and  day  labor  work,  and  Mr. 
Davis  has  access  to  this  vast  collection  of 
cost  data. 

These  nine  engineers  (the  four  on  the 
Board  of  Advisory  Engineers  and  the  five 
consultants)  were  unanimous  in  their  opin- 
ion that  the  bid  of  John  Pierce  Co.  would 
have  yielded  a  fair  profit. 

The  accompanying  table  shows  bids  sub- 
mitted at  the  letting  of  the  Ashokan  dam 
contract.  The  last  column  is  the  estimate 
of  the  chief  engineer,  Mr.  J.  Waldo  Smith. 

Under  earth  excavation,  Class  A  in- 
cludes earth  from  trenches  less  than  ao  ft. 
deep  and  ao  ft.  wide,  such  as  core  wall 
trenches.  Gass  B  is  for  the  same  trenches 
when  they  are  carried  down  deeper  than 


is  soil  placed  on  the  down  stream  face  of 
the  dike. 

These  are  the  items  of  earthwork.  The 
material  to  be  excavated  consists  in  gen- 
eral of  a  glacial  deposit,  or  till,  comprising 
clay,  sand,  gravel  and  some  boulders, 
standing  up  well  under  excavation,  and 
being  practically  impervious  to  water.  This 
material  covers  substantially  the  entire 
zone  of  operations  and  as  far  as  can  be  de- 
termined in  advance  will  be  encountered  in 
the  barrow  pits  and  excavations. 

The  rock  in  this  locality  is  a  bluish  gray 
sandstone,  interstratified  with  shale,  and  is 
commercially  known  as  blue  stone.  It  be- 
longs to  the  Hamilton  Flags  and  related 
sandstone  formations.  It  is  easily  exca- 
vated and  quarried. 

As  a  result  of  their  "hearing,"  the  Com- 


Canvas  of  Bids  opened  Aug.  6, 1907.  by  the  Board  of  Water  Supply  of  New  Yoik  City,  for  Contract  No.  8,  Main  Dams,  Ashokan  Reservoir. 


John  Peirce 
Co. 


BIDS 

McArthur         Bradley  Stewart, 

Bros.  Co.  and  Contracting  Keibaugh, 

Winston  Co.  Shanley  Co. 

&Co. 


O'Routke 
Engineering 

and 

Construction 

Co. 


Estimate  ol 

J.  WaWo 

Smith, 

ai.Bi«. 


Item                                Description.  Unit.            Quantity           Price               Price 

1      Removing  Steel  Pipes Lump  Sum 

3     Control  of  Steam  Flow,  Olive  Bridge  Dann "         " 

8  Middle  Dike 

*     Earth  Excavation,  Class  A Cubic  Yards           «6.000             t0.60                $1.40 

5  •■             "                 ••     B •'          ■•              80,000               1.00                  2.80 

6  ••              ••                  "     C •■          •'           1,700.000                 .30                     .08 

7  ••              ••                  •■     D •■          "             210,000                 .88                     .80 

8  Rock  Excavation,  Class  A "          "             Itt.OOO              2.80                  3.00 

9  ••         ••            ••    B •■       '•         210.000           ijio             i.ao 

10  ••             "                "     C •■          •■              78.000               1.28                  1.00 

11  Special  Prepaiation  of  Rock  Surfaces Square  Yards          40,000               1.00                   .80 

12  Embanki^ig  and  Refilling,  Class  A Cubic  Yards       2,800.000                 .42                     .00 

13                •■     B ••          ••           8,200.000                 .878                   .80 

14                "     C ••          "           1.200,000                  .86                     .80 

16                "    D "          ••              110,000                 .80                     .80 

16                ••     E ••          •'               48.000                  .80                     .80 

17  Soil  for  Surface  Dressing "•          "             210.000                 .40                     .80 

18  Poitland  Cement Barrels            1,100,000                1.90                  11.80 

19  Concrete  Masonry Cubic  Yards          280,000                4.26                   4.90 

20  Cyctopean  Masonry,  Class  A "          "             478,000               3.00                  3.40 

•21              •'                ••              •'      B ••          ••               65,«)0                8.00                   8.90 

22      Concrete  Blocks "          "               64,000                8.80                 11.80 

28      Reinforced  Concrete "           "                      100               12.80                   20.00 

24      Masoar>' Filling  Openings,  control  stream  flow.  "          "                 8,000                8.10                   1.60 

28      Grout  of  Portland  Cement "      Feet               8.000                 .30                     .80 

26  Drilling  Small  Holes  in  Rock  or  Masonry Linear  Feet              1,000                 .80                   1.00 

27  Face  Dressing  of  Concrete Square  Feet          126,000                  .18                     .10 

28  Dry  Rubble  Paving Cubic  Yards            96.000                2.80                   2.80 

29  Rip-rap "          ••               10.000                1.80                   1.80 

30  Cast  Iron  Pipes  and  Special  Castings Tons                       78             90.00               101.00 

81      Steel  Castings "                            80             IflO.OO                160.00 

32  Steelfor  Reinforcing  Concrete Pounds                26,000                 .06                     .07 

33  Wrought  Iron,  Cast  Iron  and  Steel "                    890,000      .           .05                     .08 

■     34      BronzeWork "                       4.000                  .50                     .50 

35      Furnishing  and  Placing  Wrought  Iron  Pipes.. .  Linear  Feet              2,500                  .40                     .50 

86     Caring  for  and  Setting  Metal  Furnished  by  City  Pounds              900,000                  .02                     .02 

37  Clearing Acres                      200            100.00                140.00 

38  Vitrified  Pipes  not  Exceeding  10"  in  Diam Linear  Feet           115,000                1.50                     .50 

39  "     from  12"  to  W'^inclusive  in  Diam.  "          "             100,000                3.00                   1.25 

40  Crushed  Stone  and  Gravel Cubic  Yards          110.000               2.00                  1.26 

41  Timber  and  Lumber M.  Ft.  B.  M.                950              40.00                 50.00 

Total 810,815.350       812,660,776 

Borings  made,  ft 66,749  20  ft.    Class  C  is  earth  excavated  from  the 

Transit  lines  run,  miles 18,900  dam   site,     the     gate     chamber,  th;   inlet 

Level  lines  run,  miles 24,218  chamber,   for  the  aqueducts,   and   for   the 

Detail  topographic  surveys,  sq.  in.       10,970  waste   and    dividing   weirs.     This    is    the 

Earth  excavation,  cu.  yds 33419,222  large   class,   and    is    mostly    steam    shovel 

Rock  excavation,  cu.  yds 4,745,000  work.    Class  D  is  soil  stripping. 

Most  of  this  work  has  been  done,  under  Class  A  of  embankment  work  is  to  go 

contract;  but  for  several  years  the  Recla-  on  the  upstream  side  of  the  dam  and  be 

mation  Service  has  been  unable  to  get  sat-  compacted  in  4  in.  layers,  while  Gass  B  is 

isfactory  contractors,  owing    to    the    fact  for  the  downstream  side,  compacted  in  6 

that  contractors  have  been  busy;  and,  as  in.  layers. 

much  of  the  work  is  inaccessible,  the  All  stones  of  such  size  as  interfere  with 
hazards  of  labor  shortage  and  freight  con-  the  compacting  must  be  excluded.  These 
gestion  have  deterred  contractors  from  stones  go  to  make  up  Class  C  of  embank- 
bidding.  This  has  made  it  necessary  to  ment,  and  are  to  be  deposited  on  the  up- 
do some  of  the  work  by  day  labor.  stream  face  of  the  embankment.    Class  D 


Price 


Price 


Price 


Price 


80.60 

80.45 

tl.SO 

81.25 

1.60 

2.00 

3.00 

3J5 

1.00 

.52 

.75 

.89 

.80 

1.00 

IM 

.80 

3.10 

3.00 

500 

3.50 

1.76 

1.00 

1.78 

1.80 

1.75 

2.00 

1.75 

1.80 

2.00 

.80 

.50 

.60 

.60 

.64 

.00 

.67 

.66 

.64 

.88 

.80 

.78 

.80 

.95 

.70 

.85 

.80 

1.50 

.50 

.50 

.75 

.50 

.89 

1.25 

1.50 

1.00 

.80 

2.10 

1.88 

2.00 

L» 

4.00 

6.60 

6.50 

6.00 

8.00 

4.10 

3.30 

3J0 

3.80 

8.06 

3.10 

3.40 

7.50 

0.20 

8.80 

8.60 

25.00 

9.25 

10.00 

13.00 

4.00 

6.20 

4.80 

3.06 

2.00 

.26 

.80 

1.00 

1.00 

.66 

.    1.00 

1.00 

.50 

.40 

.16 

.25 

2.50 

4.18 

3.00 

3.00 

2.00 

3.80 

2.00 

1.80 

100.00 

140.00 

120.00 

6«.00 

150.00 

280.00 

300.00 

200.00 

.05 

.06 

.06 

.08 

.05 

.08 

.18 

.06 

1.00 

.70 

.80 

.50 

SO 

.80 

.80 

.40 

.03 

.02 

.04 

.02 

75.00 

130.00 

80.00 

50.00 

1.00 

.80 

.80 

.90 

1.50 

1.50 

1.00 

1.10 

2.00 

1.78 

2.60 

1.60 

60.00 

86.00 

76.00 

88.00 

813.931.250 

813.981.250 

814.747,750 

813,841,000 

missioners  of  Accounts  made  a  report  to 
Mayor  McClellan,  stating  that  the  mem- 
bers of  the  Board  of  Water  Supply  had 
been  guilty  of  incompetence  and  had  been 
grossly  careless  in  performing  their  duties 
as  city  officials,  and  that  they  would  preier 
charges  against  them  in  a  subsequent  com- 
munication to  the  mayor.  The  mayor  re- 
ferred the  whole  matter  to  the  Corpotation 
Counsel,  who,  in  a  letter  to  the  mayor, 
stated  that  the  actions  of  the  Board  of 
Water  Supply  had  been  legal;  and  he  rec- 
ommended that  charges  should  not  be 
made  against  them,  as  they  had  acted  on 
their  best  judgment.  This  prevented  any 
further  action  by  the  mayor  in  the  matter. 
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Unclassified  and  General  Articles 


Note:  This  section  is  devoted  to  methods  and  cost  articles  on  construction 
work  not  properly  coming  under  any  of  the  preceding  classifications. 


Some  Pile-Driving  Experiments  in  Con- 
nection With  the  Construction  of 
the  Charles  River  Dam.* 

BY   J.    ALBEBT   ROLIIES,  C   E-f 

The  work  of  building  the  Cambridge 
marginal  conduit  of  the  Charles  River  dam 
has  begun  on  the  Cambridge  shore.  Up  to 
Jan.  I,  T907,  9,969  foundation  piles  had 
been  driven  in  the  Boston  and  Cambridge 
coffer-dams,  amounting  to  297,000  lin.  ft. 
The  average  length  of  the  piles  under  the 
lock  after  cutting  off  was  29  ft. ;  under  the 
sluices,  31  ft.  4  ins.  The  specifications 
called  for  piles  to  be  winter-cut  from- 
straight,  live  trees,  not  less  .  than  10  ins. 
in  diameter  at  the  butt  when  cut  off  in  the 
work,  and  not  less  than  6  ins.  in  diameter 
at  the  small  end.  A  safe  load  of  12  tons 
per  pile  was  assumed  for  the  lock  founda- 
tions and  7  tons  per  pile  at  the  sluices. 

The  Wellington  or  "Engineering  News" 
formula  was  used  in  determining  the  bear- 
ing power  of  the  piles.  This  formula  is 
described  by  the  "Engineering  News"  as 
follows : 

2wh 

L= 

s+i 

"In  which  L  is  the  safe  load  in  tons 
(using  a  factory  of  safety  of  6)  ;  w  is  the 
weight  of  the  hammer  in  tons ;  h  is  the  fall 
of  the  hammer  in  feet,  and  ,;  is  the  pene- 
tration or  'set'  of  the  pile  in  inches,  under 
the  last  blow  of  a  free-falling  hammer  (not 
retarded  by  hammer  rope)  striking  a  pile 
having  a  sound  head.  If  a  friction  clutch 
driver  is  used,  so  that  the  hammer  is  re- 


Crowell,  M.  Am.  Soc.  C.  E.,  in  the  Trans- 
actions of  the  American  Society  of  Civil 
Engineers  for  December,  1899,  Vol.  XLII, 
page  278,  as  follows : 

"What  enables  the  descending  ram  to 
drive  the  pile  is  the  energy  stored  therein, 
but  not  all  of  that  enegry  is  available  for 
the  purpose,  half  of  it  being  required  to 
maintain  the  movement  of  the  ram.    That 


into  consideration,  and  they  are  repre- 
sented by  the  constant  quantity,  i,  in  the 
denominator. 

"Thus  we  have  the  derivation  of  the 
Wellington  formula." 

A  diagram  (Fig.  i),  based  on  this  form- 
ula, was  furnished  the  pile-driving  inspec- 
tors as  a  guide,  and  a  record  kept  of  the 
ktcation,  kind,  length,  and  diameter  of 
each  pile,  also  elevation  of  butt  as  left, 
time  consumed  in  driving,  and  number  of 
blows  required  to  drive  last  foot,  and  total 
penetration  of  pile. 

A  number  of  experiments  were  made  in 
connection  with  the  pile  driving,  one  of 
which  was  the  redriving  of  a  pile  in  the 
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Fig.  1 — Diagram  Based  on  Wellinnton  Formula. 
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which  is  available  is  known  as  the  accum- 
ulated work,  to  be  expended  upon  the  sum 
of  the  resistances  offered  by  the  pile. 

"In  the  Wellington,  formula  the  princi- 
ple of  accumulated  work  is  the  basis;  it  is 
expressed  in  inch  pounds,  but  as  it  con- 
tains a  silent  factor  of  safety  of  6,  and 
as  for  convenience  h  is  given  in  feet,  the 
accumlated  work  is  written  wh  instead  of 
w  12  h.    The  denominator  is  the  measure 


lock   foundation  after  a  rest  of  fourteen 
and  one-half  hours. 

The  "set"  (s)  of  this  pile  under  the  last 
blow  of  the  original  driving  was  4  ins. 
This  gave,  using  the  formula,  a  safe  load 
(L)  of  only  13400  lbs.,'  which  was  about 
half  the  load  the  piles  under  the  lock  were 
assumed  to  carry.  It  was  desired  to  learn 
how  much  the  bearing  power  of  the  pile 
increased   after   driving;    after   a   rest   of 


Tablb  I. — Sbowino  Rbsults  of  Rbducino  Tests  in  Pour  Pilbs  Which  had  Risbn  ArrsR  Drivino. 


Number 
of 
Pile 

Date 

of 

Driving. 

Pile. 

Number 

Blows 

Last  foot. 

Fall  of 
Hammer 
Last  foot. 

2w.h. 

Rise  of 

Piles  to 

Jan.  9, 

1906. 

Re-driving  Test  of  January  10,  1906. 

Total 
Penetra- 
tion. 
Re-driving, 
Feet. 

2w.li. 

Penetration  per  Blow — inches. 

2w.h. 

S+1 
w-2,7861bs. 

S+1 
First  blow. 

S+1 

Last  blow. 

1 

2 

3 

4 

» 

« 

7 

8 

9 

10 

2139 
2140 
2141 
2142 

Dec.  8,  '0$ 

ft. 
3S 

34 

35 

3{ 

12 
11 
14 
14 

ft. 
8 

8 

8 

8 

Pounds. 
22.000 

21,000 

24,000 

24,000 

feet. 
0.27 

0.34 

0.20 

0.20 

Pounds. 
28,000 

20,000 

23,000 

2S,000 

U 
1» 
U 
U 

H 

1 
U 

u 

n 
ij 
li 

1 

li 

1 

u 

2 

1 

li 
li 
3i 

H 
li 

1 
3 

1 

li 
li 
3 

li 
li 
li 
3i 

li 

li 
1 

li 
li 

Pounds. 
23,000 

28,000 

28,000 

12,000 

0.90 
0.93 
0.98 
1.50 

Note. — Weight  of  hammer,  2,785  lbs;   pull  of  hammer,  10  ft. 


tarded  by  the  rope  attached  to  it,  the  pene- 
tration of  the  pile  is  commonly  assumed  to 
be  just  one-half  what  it  would  have  been 
had  no  rope  been  attached,  that  is  free 
falling.  There  have  been  too  few  experi- 
ments made  to  warrant  any  great  reliance 
upon  this  last  assumption." 
The  above  formula  is  discussed  by  Foster 

tDlvUlon  Engineer,  Charles  River  Baain 
CommlsatOD,   Boston,   Mass. 

'Abstracted  from  the  "Harvard  Englneer- 
liiK  Journal,"  Noveml>er,  1907. 


of  resistance  developed  by  the  pile,  as  in- 
dicated by  its  penetration  under  the  last 
blow,  or  settlement,  s,  also  expressed  in 
inch  terms. 

"Were  it  not  for  the  presence  of  re- 
sistance in  the  pile-driving  machine,  and 
other  causes  tending  to  oppose  the  driving 
of  the  pile,  s  would  be  the  full  measure  of 
the  net  resistance,  and  the  quotient  would 
be  that  resistance;  but  these  various  un- 
measured opposing  forces  must  be  taken 


1454  hours,  the  pile  was  redriven  through 
a  distance  of  iij^  ins.,  the  "set"  (s)  under 
the  first  blow  of  the  redriving  was  2% 
ins.,  giving  for  L  20,600  lbs. ;  under  the  last 
blow  .;  was  2!^  ins.,  giving  for  L  19,100  lbs. 
The  piles  under  the  lock  walls  were 
driven  very  close  together,  and  as  a  re- 
sult many  of  them  rose  during  the  driving 
of  adjacent  piles.  Careful  elevations  were 
taken  on  a  number  of  the  first  piles  driven 
in  a  thickly  piled  area  during  the  driving 
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of  the  remainder  of  the  piles,  and  four 
of  the  original  piles  which  had  risen  re- 
driven.  •  The  results  of  this  redriving  are 
given  in  Table  I,  and  Fig.  2  is  a  sketch  of 
the  redriven  piles. 

The  inspectors'  data  give  for  the  first 
pile  in  the  table,  L  =  22,000  lbs.  for  the 
original  driving.  The  pile  had  been  driven 
a  little  over  a  month  and  bad  risen  0.27 
ft;  the  first  blow  of  the  redriving  gave 
for  L  26,000  lbs.,  and  the  last  23,000  lbs. 
During  the  redriving  of  these  4  piles  the 
"set"  was  carefully  measured  for  each 
blow,  the  fall  of  the  hammer  being  uni- 
formly 10  ft. 

The  last  pile  (No.  2142)  acted  in  a 
peculiar  manner  during  the  latter  part  of 
the  redriving.  It  will  be  noticed  that  the 
"set"  (*)  for  the  first  blow  was  i}i  ins., 
and  L  25,000  lbs.,  while  the  Fast  blow  gave 
Z%  ins.  "set"  and  L  only  12,000  lbs.,  the 
spacing,  center  to  center  of  piles,  was  2 
ft.  by  2  ft.  6  ins. 

Another  experiment  was  made  to  de- 
termine whether  or  not  a  pile  that  had 
been  driven  for  the  lock  foundation  and 
had  risen  would  settle  back  into  its  orig- 
inal position  when  loaded;  the  pile  had 
been  in  the  ground  about  one  month  and 
had  risen  0.14  ft.  during'  the  driving  of 
adjacent  piles. 

The  inspectors'  data  gave  26,000  lbs.  for 
L  as  originally  driven.  The  pile  was  capped, 
a  timber  platform  bolted  to  the  caps,  and 
a  load  consisting  of  pig  lead  gradually  ap- 
plied. 

During  a  period  of  17  hours  a  load  of 
$400  lbs.  produced  no  settlement ;  the  load 
was  increased  to  17,400  lbs.,  and  at  the  end 
of  another  period  of  24  hours  a  settlement 


The  diagram  (Fig.  3)  shows  the  action  of 
the  piles  in  one  pair  while  being  driven. 
The  geology  of  the  river  bottom  through 
which  the  piles  passed  is  given.  The  heavy 
line  indicates  the  movement  of  the  tip  of 
the  pile,  and  the  resistance  to  driving  is 
shown  as  it  passes  through  the  different 
strata ;  the  length  of  the  light  vertical  lines 
show  the  fall  of  the  hammer,  and  the 
number  of  lines  the  number  of  blows.    The 
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Fig.  2 — Sketch  of  Re-driven  Piles. 

weight  of  hammer  and  follower  are  given 
(the  piles  were  driven  from  a  floating  ma- 
chine, and  a  follower  used  while  redriv- 
ing), also  the  actual  driving  and  redriving 
time  and  the  -  elapsed  or  total  time  con- 
sumed. 

To  obtain  these  data  a  party  of  five  men 
was  required.  A  scale  was  marked  on  the 
gins  of  the  pile  driver,  and  a  tide  gage 
set  in  a  convenient  position.  One  man 
called  the  reading  on  the  scale  at  the  be- 


this  pair  was  redriven  after  a  rest  of  only 
three  hours,  and  that  the  tip  finally  reached 
an  elevation  only  a  little  below  that  of 
the  other  pile  in  its  original  driving.  While 
none  of  the  8  piles  refused  to  start  under 
the  first  blows  of  the  redriving,  a  sharp 
break  occurs  in  the  diagram  at  the  point 
where    the    redriving   began. 

The  following  table  shows  the  influence 
penetration  has  on  the  resistance  to  start- 
ing, due  to  additional  surface  under  fric- 
tion: 

Number  Penetration 

Peilod  of  Blows  atbegln- 

Plle              at  Rest.  1st  6"  of  Re-     nine  of 

Number.         Hours.  driving.  Redriving. 

6008-3                   3  3  18' 

6007-2                   3  2  24' 

6006-1                   3%  4  24' 

eOOS-4               172  6  32' 

6001-1               142H  10  31' 

6003-3               141  10  34' 

6002-2               213^  13  34' 

5004-4               172%  13  ZV 

The  first  6  ins.  of  redriving  corresponds 
to  the  nearly  horizontal  portion  of  the 
heavy  line  of  the  diagram  and  includes 
the  number  of  blows  shown  in  the  table. 

Penetration  seems  to  have  influenced  the 
resistance  to  redriving  more  than  the  time 
the  piles  were  allowed  to  rest. 

As  above  mentioned,  the  piles  were 
driven  in  pairs,  and  all  within  an  area  50 
X  80  f t. ;  the  pairs  are  indicated  by  the 
figure  following  the  pile  number.  In  driv- 
ing, pairs  showed  the  same  characteristics 
while  passing  through  similar  strata. 

The  writer  does  not  attempt  to  draw 
conclusions  or  formulate  a  theory.  The 
simple  facts  are  given  and  the  results 
stated,  but  it  is  thought  that  much  may  be 
learned  by  a  careful  study  of  the  data. 
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Fifl'  3 — Diagram  Showing  the  Action  of  a  Pair  of  Piles  While  Being  Driven. 


of  30,400  lbs.  was  then  applied,  and  at  tne 
end  of  the  next  24  hours  the  total  settle- 
ment amounted  to  0.015  ft,  which  gradu- 
ally increased  to  0.029  ft.,  10  days  after  the 
first  load  was  applied ;  this  amount  did 
not  increase  up  to  25  days,  at  which  time 
the  whole  load  was  removed  and  the  pile 
found  to  have  returned  to  the  position  it 
was  in  when  the  first  load  was  put  on. 

At  the  sluices .  in  the  Cambridge  coffer- 
dam 8  test  piles  were  driven  in  pairs,  the 
piles  in  each  pair  being  about  3  ft.  apart 


ginning  of  the  fall  of  the  hammer;  a  sec- 
ond called  the  reading  at  the  end  of  the 
fall,  which  also  gave  the  elevation  of  the 
butt  of  the  pile,  from  which  that  of  the 
tip  was  determined;  a  third  man  recorded 
the  readings  of  the  first  two ;  a  fourth  man 
was  engaged  with  a  stop-watch  in  keeping 
the  actual  driving  time,  while  the  fifth  kept 
the  total  time,  noted  the  rise  or  fall  of  the 
tide,  the  vertical  movement  of  the  scow, 
and  checked  the  total  movements. 
It  will  be  noticed  that  pile  No.  5007  of 


The  total  amount  of  material  excavated 
in  the  Culebra  Division  of  the  Isthmian 
Canal  during  December  was  1,025,485  cu. 
yds.,  as  against  790,630  cu.  yds.  in  the 
month  of  November.  Of  this  amount,  i,- 
020471  cu.  yds.  were  removed  by  steam 
shovels,  and  5,014  cu.  yds.  were  loaded  by 
hand  at  Bas  Obispo,  for  use  with  the  rock 
crusher.  The  amount  of  material  removed 
from  the  Canal  prism  was  1,006,026  ca. 
yds.,  and  from  the  Camacho  and  Obispo 
diversions,  19459  c».  yds. 
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Hetiiods  and  Costs;  Some  Old;  Some 
Kew. 
Fonn  for  Concrete  Column. — The  ac- 
companying sketch  shows  a  column  form 
used  in  constructing  a  factory  building 
by  Salmond  Bros.  Co.,  Contractors,  Arling- 
ton, N.  J.  As  will  be  seen  from  the 
sketch  no  nails  are  used  in  framing  the 
form  except  an  occasional  4d  to  tack  the 
wedges  fast  after  they  have  been  driven. 
The  salvage  on  the  lagging  is  not  re- 
duced by  nailing  or  cutting,  while  the 
erection  and  taking  down  of  the  forms 
involves  no  carpenter  work.  Common 
labor  can  do  all  the  work  of  removing, 
carrying  and  re-erecting  the  forms,  there 
being  one  skilled  man  only  to  verify  the 
alignment    and   plumbing. 


Data  on  Cut  Stone  Work. — The  walls 
for  the  building  of  the  Government 
Printing  Office  at  Washington,  D.  C, 
completed  in  1903,  were  built  of  red 
bricks  trimmed  with  red  sandstone  from 
a  quarry  near  Longmeadow,  Mass.  The 
cost  of  this  stone,  ready  to  set,  was  as 
follows : 

Per  cu.  ft. 

Plain  ashler   $1.80-$2.00 

Molded  courses   2.00-2.40 

Sills    2.00-  2.40 

Lintels    1-95-  2.15 

Columns 3.00 

In  computing  these  prices,  all  molded 
and  curved  or  irregular  pieces  were 
squared  out  to  the  minimum  containing 
rectangular  parallelopipedon.  The  cost 
of  setting,  etc.,  average  for  all  classes, 
was  as   follows: 

Per  cu.  ft. 

Handling    $0,133 

Setting    179 

Cutting   (corrections,  etc.) 018 

Pointing  041 

Mortar    012 

Miscellaneous  materials 026 


Total    $0,409 

The  rather  high  cost  is  due  to  the  care 
with  which  the  joints  were  calked,  and 
to  the  fact  that  there  was  not  enough 
stone  to  be  placed  to  justify  the  purchase 
of  a  special  plant  to  handle  it.  Some  of 
the  wages  paid  for  8-hour  day  on  this 
job  were  as  follows:  Laborers,  $1.50; 
stone  masons,  $4;  stone  cutters,  $4. 


Lining  Mine  Shafts. — A  new  system 
has  been  devised  in  France  for  lining 
mine  shafts  in  water-bearing  soil,  accord- 
ing to  a  recent  consular  report.  The  new 
system  consists  in  employing  J4'm  iron 
rings  with  an  interior  banking  of  rein- 
forced concrete  in  the  form  of  rings  of 
any  required  depth  and  acting  as  sup- 
ports or  arc-boutants  to  the  iron  rings 
with  which  they  are  placed  in  contact, 
and  whose  principal  object  is  to  protect 
the  concrete  from  contact  with  the  wa- 
ter. The  method  of  placing  this  lining 
is  as  follows:     The  thin   iron   tubbing, 


constituting  the  first  part  of  the  system, 
is  placed  in  the  ordinary  way.  At  in- 
tervals, water  faucets  are  placed  to  give 
exit  to  the  water  coming  from  behind  the 
tubbing;  this  water  is  conducted  to  the 
interior  of  the  mine  by  temporary  pipes, 
so  as  not  to  interfere  with  the  execution 
of  "banking"  in  concrete,  which  consti- 
tutes the  second  part  of  the  system. 
When  the  concrete  has  hardened  on  the 
surface  of  the  section  lining  extending 
between  two  water-tight  passages,  the 
faucets  for  which  a  corresponding  pas- 
sage through  the  cement  has  been  re- 
served, are  closed.  The  tubbing  is  then 
in  position  supported  by  the  cement  lin- 
ing, and,  with  the  joinings  well  soldered, 
prevents  the  water  in  any  appreciable 
quantity  from  coming  in  contact  with  the 
cement.  Subsequently  through  these 
taps  connected  with  the  surface  by  means 
of  appropriate  piping  an  injection  of  very 
thin  cement  is  made  under  pressure  be- 
hind the  tubbing  which  thus  seals  up 
completely  all  the  issues  to  the  water, 
insuring  in  this  way  indefinite  preserva- 
tion of  the  work. 


Cost  of  Briquetting  Coal.— The  follow- 
ing is  given  by  Mr.  E.  W.  Parker  as  the 
cost  of     manufacturing  fuel     briquettes 
from   anthracite   coal   dust   and  coal-tar 
pitch  at  a  briquetting  plant  (not  named) 
in  operation  in  New  York  state: 
Pitch: 
S  per  cent  of  pitch,  at  $10  per  ton.)O.CO 
Deducting  for  Increased  weight  of 
product  due  to  pitch,  calculating 
product  at  tS  per  ton  0.30 

Net'  cost  of  pitch  $0.30 

Fuel: 
For  boiler,   broken  coal  and  screen- 
ings, -broken   briquettes.   4  tons  per 
day  of  10  hours,  at  $2.60  |>er  ton  = 

$10:  per  ton  of  briquettes 0.10 

For  heaters,  driers,  and  pitch  melt- 
ing, 3  tons,  at  $2.50  per  ton  =  $7.50; 

per  ton  of  briquettes  0.07S 

Latmr: 

1  foreman,   per  day $5.00 

2  pitch  melters,  i>er  day ....  3.50 

1  dust -bin  man,  per  day 1.75 

1  engineer,   per  day   3.50 

1  man  on  second  floor,  per  day. . .  1.76 

1  man  on  ground  floor,  per  day..  1.75 

1  night  watchman,  per  day 1.76 

1   oiler,   per   day    1.75 

$20.76 

Per  ton  of  briquettes $0.21 

Miscellaneous: 
Wear  and  tear  per  ton  of  briquettes. $0.10 
Lubricating  oil  per  ton  of  briquettes.  0.01 

Insurance  per  ton  of  briquettes 0.006 

Interest   on   capital    invested — $40,000 

at  t  per  cent   0.10 

Offlce  expense,  telephone,  stenog- 
rapher, and  stationery — $2,000  per 
annum   0.09 


$0.99 
Anthracite  dust  at  $1.40  per  long  ton, 
per  net  ton  of  briquettes   $1.25 

Total  cost  of  briquetting   $2.24 

Rebriquettlng  3  per  cent  of  breakage 
and  abrasion,  charging  It  l»ck  to 
plant  as  dust,  per  ton  of  briquettes. .  0.06 


Net   cost  per   ton   of  briquettes $2.30 

Wholesale  selling  price  in  bin $4.80 


Net  profit  per  short  ton $2.50 


Cost  of  a  Railway  Survey. — The  fol- 
lowing data  relate  to  a  survey  made  in 
Canada  in  1906  for  the  Grand  Trunk  Pa- 
cific Ry.  The  lines  were  run  through 
gently  rolling  prairie  country,  with  three 
rather  difficult  river  crossings.     The  to- 


pography was  taken  800  ft.  on  each  side 
of  the  line,  locating  5  ft.  contours.  The 
maximum  grade  was  0.4  per  cent,  and 
the  maximum  curve  was  4  degrees.  Some 
rather  fast  work  was.  done  in  the  survey, 
for  on  Oct.  10  12.46  miles  of  line  was 
located  in  8  hours  and  20  minutes.  An 
average  of  8.4  miles  per  day  was  also 
made  in  22  days  worked.  The  organiza- 
tion of  the  party  and  wages  paid  were 
as  follows: 

.  Per 

Month. 

Locating  engineer   $176.00 

Transltman   100.00 

Levelman   75.00 

Topographer   75.00 

Draughtsman    75.00 

Head  flag  46.00 

Level  rodman  45.00 

Head   chainman    46.00 

Rear  chainman   30.00 

Topog.  cliainman   30.00 

Topog.    rodman    30.00 

Rear    flagman    30.00 

Stakeman    30.00 

Axeman  30.00 

Cook    60.00 

Cookee    30.00 

One   saddle   horse    .' 30.00 

Three   teams  at   $100 300.00 


Total   $1,235.00 

The  following  is  a  record  of  the  cost  of 
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Sketch  Showino  Column  Form. 


the  survey  and  the  work  accomplished: 

Pre- 

llmi-  Loca- 
nary.    tton. 
24         60 
Days.  Days. 
Miles  run  and  topography  taken .  176.3    303.0 
Total  miles  location  and  alterna- 
tive  location    308.0 

Total  miles  preliminary  run 175.3     

Total  number  pay  roll  days 384.0    960.0 

Average  dally  number  men 16.0      16.0 

Average  miles  per  day 7.3      6.13 

Daily  cost  subsistence  per  man..$  0.41  $  0.41 

Average  dally  pay  per  man 1.85      1.85 

Dally  cost  for  teams 10.67    10.67 

Contingencies    18.00    77.00 

Daily  cost  of  party  47.83    47.87 

Cost  per  mile   6.55      9.32 

The  survey  was  made  under  the  direc- 
tion of  Mr.  C.  J.  Seymour,  Kansas  City, 
Mo.,  to  whom  we  are  indebted  for  the 
above  information. 


In  order  to  demonstrate  the  utility  and 
economy  of  its  system  of  temporary  steel 
sheeting  for  trenches  and  excavation,  the 
Wemlinger  Steel  Piling  Co.,  of  New  York, 
in  open  competition  secured  the  contract 
for  constructing  a  storm  sewer  at  Summit, 
N.  J.  The  company  will  build  the  entire 
sewer. 
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An  Engineer  Appointed  as  a  Member  of 

the  New  York  City  Board  of 

Water  Supply. 

In  our  Feb.  s  issue  we  urged  the  appoint- 
ment of  engineers  as  members  of  all  boards 
and  commissions  having  charge  of  public 
works.  The  resignation  of  a  member  of 
the  N.  Y.  City  Board  of  Water  Supply 
formed  the  text  for  that  week's  edi- 
torial comment,  and  now  we  are  glad  to  be 
able  to  announce  that  an  engineer  has  been 
appointed  as  commissioner  to  fill  the  va- 
cancy on  the  Board  of  Water  Supply.  Mr. 
John  A.  Bensel,  M.  Am.  Soc.  C.  E.,  who 
has  served  as  Dock  Commissioner,  was  ap- 
pointed by  the  mayor  of  New  York  from 
a  list  of  three  engineers  selected  by  the 
Chamber  of  Commerce.  The  mayor  re- 
quested the  Chamber  of  Commerce  to  name 
engineers  only.  The  wisdom  of  the  mayor's 
action  in  asking  for  an  eligible  list  con- 
taining no  names  other  than  those  of  en- 
gineers is  beyond  question  the  wisest 
course  that  could  havft  been  pursued. 

It  may  be  of  interest  to  our  readers  to 
know  that  each  of  the  three  members  of 
the  Board  of  Water  Supply  receives  $12,000 
a  year,  and  that  their  chief  engineer  re- 
ceives $16,000.  So  far  as  we  know,  this 
salary  of  $16,000  is  the  largest  paid  to  any 
chief  engineer  of  any  public  works  project 
in  America.  But  considering  that  he  is 
engineer  of  a  project  that  will  involve  the 
expenditure  of  about  $160,000,000,  the  $16,-  • 
000  salary  is  too  small.  The  salaries  of  the 
commissioners  are  reasonable  ■  and  suffi- 
ciently large  to  be  attractive  to  engineers 
of  ability  and  wide  experience. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have 
on  file  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  In  sending  for 
catalogs  reviewed  or  advertised  in  this  pa- 
per, you  will  confer  a  favor  on  us  if  you 
will  write  direct  to  the  advertisers  and 
state  that  you  saw  the  catalog  mentioned 
in  Engineering-CoHtracHng.  If  you  are  in 
the  market  for  tools,  machinery  or  supplies 
tell  us  and  we  will  notify  promptly  the 
leading  manufacturers. 

No.  0684 — Drop  Forging*.  J.  H.  Williams 
&  Co.,  New  York,  N.  T. 

The  reputation  of  the  al>ove  named  Arm 
for  the  variety  and  extent  of  Its  drop  forg- 
Ings  Is  so  well  established  that  no  special 
mention  need  be  made  of  this  point.  The 
114-page  book  before  us  catalogs  all  the 
various  standard  forglngs  and  forged  articles 
made  by  the  Arm.  It  lists  a  complete  line 
of  wrenches,  crank  shafts,  connecting  rods 
and  other  engine  parts,  besides  a  large  line 
of  smaller  articles  and  tools.  Besides  the 
catalog  matter  proper  the  pamphlet  de- 
scribes briefly  the  method  of  making  drop 
forglngs. 

No.  058S — Conerat*  Steel  Bridges.  Con- 
crete Steel  Knglneerlng  Co.,  New  Tork. 

This  company  which  controls  the  Melan, 
Thatcher  and  other  patents  for  reinforced 
concrete  work  was,  as  many  of  our  readers 
know,  one  of  the  flrst  to  extensively  con- 
struct reinforced  concrete  bridges  in  the 
United  States.  Altogether  it  has  built  many 
scores  of  such  bridges  and  in  this  96-page 
pamphlet  a  large  number  of  these  bridges 
are  Illustrated.  E^ach  bridge  Is  very  briefly 
described.  The  great  variety  of  designs  and 
types   of   structures   shown    In    these    views 


should  be  of  Interest  to  engineers  or  munici- 
palities having  bridge  work  to  do. 

No.  0586 — Wheel  Scrapers.  Western  Wheel 
Scraper  Co.,  Aurora,  111. 

Besides  wheel  scrapers  this  104-paKe 
pamphlet  Illustrates  and  describes  drag 
scrapers,  plows,  dump  cars,  elevating  grad- 
ers, dump  wagons  and  carts,  road  machines 
and  stone  crushers.  A  brief  history  Is  given 
of  the  Western  wheel  scraper  and  this  is 
followed  by  a  general  description  of  the 
machine  and  Illustrations  of  the  several 
sizes  and  types.  £^ch  of  the  other  machines 
and  tools  named  above  Is  described  In  an 
equally  complete  way.  A  special  description 
Is  given  of  the  air  dumping  device  for  dump 
cars  and  of  the  Western  standard  spreader 
car.  The  catalog  Is  an  excellent  one  In  all 
its  particulars  and  should  be  secured  by 
contractors  and  engineers  Interested  in  this 
class  of  machinery. 

No.  0587— Filter*.  Federal  Filtration  Sys- 
tem, New  Tork  City. 

This  28-page  pamphlet  Illustrates  and  de- 
scribes briefly  the  several  types  of  Alters 
made  by  the  company  named.  These  Alters 
are  especially  designed  for  Altering  for  pri- 
vate houses  and  buildings.  Sizes  and  di- 
mensions are  given  together .  with  a  list  of 
Arms  who  liave  used  the  Alters. 

No.  0688 — Steam  Turbines.  De  Laval 
Turbine  Co.,  New  York  City. 

This  28-page  pamphlet  describes  the  De 
lAval  steam  turbine  engine.  Separate  en- 
gines are  shown  and  also  combinations  of 
engines  with  dynamos,  blowers  and  centri- 
fugal pumps.  The  descriptive  matter  is 
good  and  the  pamphlet  Is  well  gotten  up. 

No.  0689 — Gasoline  Engines.  Hart-Parr 
Co.,  Charles  City,    Iowa. 

This  40-page  pamphlet  describes  the  vari- 
ous types  of  traction,  portable  and  station- 
ary gasoline  and  kerosene  engines  made  by 
the  Arm  named.  The  characteristic  con- 
struction of  the  Hart-Parr  engine  Is  de- 
scribed In  detail.  A  separate  pamphlet  de- 
scribes the  application  of  traction  engines  to 
plowing.  The  descriptive  portion  of  the 
pamphlet  Is  exceedingly  well  written  and 
Illustrated.  Altogether  this  Is  one  of  the 
most  satisfactory  descriptive  catalogs  which 
we  have  seen  for  some  time. 

No.  0500— Terra  Cotta  Flreprooflng.  Henry 
Maurer  &  Son,  New  York  City. 

This  Is  an  Illustrated  descriptive  catalog 
of  the  Herculean  flat  arch  and  the  Phoenix 
hollow     wall     construction.       Drawings     are 

f riven  showing  typical  construction  and  giv- 
ng  welghtb,  dimensions,  etc.,  of  material. 
In  addition  there  are  a  number  of  half-tone 
views  of  terra  cotta  flreproofed  buildings 
and  a  list  of  testimonial  letters  from  archi- 
tects, engineers  and  others  who  have  used 
these   constructions. 

No.  0591— Spiral  Riveted  Pipe.  American 
Spiral  Pipe  Works,  Chicago,   III. 

The  purpose  of  this  pamphlet  is  to  call 
attention  to  the  many  different  uses  for 
which  spiral  riveted  pipe  Is  e8i>eclally 
adapted.  This  style  of  pipe  Is  briefly  de- 
scribed and  illustrations  are  given  of  a 
number  of  pipe  lines  for  various  purposes  In 
which  It  has  been  used.  A  section  of  the 
pamphlet  Is  devoted  especially  to  illustra- 
tions of  Joints  for  spiral  riveted  pipe. 

No.  0592— Chimneys.  Alphons  Custodls 
Chimney  Construction  Co.,  New  Tork. 

As  is  known  to  most  of  the  readers,  this 
company  builds  chimneys  of  a  special  per- 
forated radial  brick.  This  pamphlet,  which 
contains  113  pages,  describes  the  construc- 
tion of  this  brick  and  shows  Its  application 
In  chimney  construction.  There  is  a  brief 
discussion  of  chimney  design  and  numerous 
Illustrations  are  given  of  chimneys  for 
manufacturing  plants  and  other  purposes. 
The  pamphlet  concludes  with  a  set  of  tables 
showing  sizes  of  chimneys  for  steam  boilers. 

No.  0693— Flush  Tanks.  Paclflc  Flush 
Tank  Co.,  Chicago,  111. 

This  company  controls  a  large  number  of 
designs  for  automatic  Intermittent  flush  tank 
syphons  without  moving  parts.  The  con- 
struction and  operation  of  these  syphons  are 
described  and  Illustrations  are  given  show- 
ing the  syphons  in  place  and  in  operation. 
SpeclAcatlons  for  flush  tanks  are  presented. 
The  pamphlet  gives  an  excellent  description 
of  a  well-known  device  and  should  be  had 
by  city   engineers. 

No.  0594— Drilling  Machinery.— The  Christ- 
man    Co.,    MassiUon,    O. 

This  80-page  pamphlet  describes  and  Il- 
lustrates miner's  drills  and  drilling  machin- 
ery for  all  purposes.  Among  the  machines 
listed  are  machines  for  oil.  gas  and  water 
well  drilling,  borings  for  foundations,  tun- 
nels, etc.,  test  holes  for  coal  mines,  blast 
hole,  drills  for  contractors,  and  mining 
drills.  The  catalog  is  very  complete  and 
useful  and  gives  much  Information  as  to 
drilling  methods  and  machinery. 


Personals. 

Mr.  Charles  M.  Slocum  has  been  re-electel 
City  Engineer  of  SprlngAeld,  Mass. 

J.  W.  Field,  Chief  Engineer  of  the 
Wichita  Falls  &  Northwestern  Ry.,  died  Feb. 
6,  at  Wichita  Falls.  Tex. 

Mr.  Leland  W.  Irish  has  resigned  his  po- 
sition as  Assistant  Engineer  to  the  Bcanl 
of  Water  Supply  of  New  York  City. 

Robert  W.  Hamilton,  one  of  the  oldest 
hydraulic  engineers  In  the  country,  died  Feb 
11,  at  hia  home  In  PIttsfleld,  Idass.,  aged  Vi 
years. 

Mr.  D.  B.  Zehner  has  been  appointed  Dhr- 
islon  Engineer  of  the  Wyoming  Division  of 
the  Lehigh  Valley  R.  R.,  succeeding  Mr. 
John   A.    Zehner,    transferred. 

Mr.  Alexander  Bonnyraan,  heretofore  Chief 
Engineer  of  the  Atlanta,  Blrmlncham  ft  At- 
lantic R.  R,  has  l>een  appointed  Genenl 
Manager  with  headquarters  at  Atlanta,  Gi. 

Mr.  Patrick  O'Donnell  has  been  appointed 
superintendent  of  construction  work  on  the 
Buffalo  Division  of  the  New  Tork,  Chicago 
&  St.  Liouis  Ry.,  with  headquarters  at  Buf- 
falo, N.  T. 

Henry  C.  Colbum,  President  of  the  De- 
troit Bridge  &  Iron  Works,  Detroit.  Mich., 
until  the  absorption  of  tl>at  company  by  the 
American  Bridge  Co.,  died  Feb.  6,  at  his 
home  in  that  city. 

Mr.  W.  M.  Hobbs  has  been  appointed 
General  Superintendent  of  the  Southern 
Paclflc  lines  In  Louisiana,  succeeding  Mr. 
E.  B.  Cushing,  who  becomes  Consaltlnc 
Engineer  at  Houston,  Tex. 

Mr.  Ri  P.  Black,  heretofore  Division  En- 
gineer of  the  Toledo  &  Ohio  Central  Ry., 
at  Bucyrus,  O.,  has  been  appointed  DivMon 
Engineer  of  the  Kanawha  &  Michigan  Ry., 
with  headquarters  at  Charleston,  W.  Va. 

The  Arm  of  Crane  &  Sturgls,  Civil  and 
Consulting  Engineers  of  New  York  City,  has 
dissolved  partnership  by  mutual  consent 
The  business  will  he  continued  by  Mr.  C.  A 
Crane,  with  offices  at  605  Tremont  Ave.,  New 
York  City. 

Mr.  Albert  T.  Perkins,  Consultlnff  Engi- 
neer to  the  Municipal  Bridge  and  Terminals 
Commission  of  St.  Louis,  Mo.,  has  been  ap- 
pointed Assistant  President  and  Assistant 
Syndicate  Manager  of  the  St.  Louis,  Browns- 
ville &  Mexico  R.  R.,  in  Texas. 

Mr.  E.  L.  Shaw,  formerly  City  Engineer 
of  Marinette,  Wis.,  has  opened  an  oifice  In 
the  Monadnock  Block,  Chicago.  IlL,  where 
ho  will  engage '  In  a  consulting  practice, 
making  a  si>eclalty  of  bridges,  buildings, 
foundations  and  municipal  work. 

Mr.  J.  L.  Mann,  Engineer  U.  8.  Reclama- 
tion Service,  has  been  granted  a  furlough 
and  has  taken  charge  of  Irrigation  work  for 
the  Dominican  Government.  At  present  Mr. 
Mann  is  making  studies  relative  to  irrim- 
tion  In  the  Province  of  Monte  Crlstl. 

Mr.  Robert  McF.  Doble,  Consulting  and 
Supervising  Engineer,  making  a  specialty  of 
Hydro-Electric  Power  Development  and 
Transmission,  formerly  of  San  Francisco. 
Cal.,  has  removed  his  office  from  Colorado 
Springs  to  528  Majestic  Building.  Denver. 
Colo. 

Mr.  E.  F.  Layman  formerly  Sewerage  En- 
gineer of  the  city  of  Cincinnati,  O..  has 
opened  an  office  In  the  Blymer  Building. 
Room  64,  514  Main  St.,  Cincinnati,  O.,  when 
he  will  engage  In  general  practice  as  dvll 
engineer,  special  attention  being  paid  to 
sewerage,  water  supply,  municipal  improve- 
ments, examinations,   estimates  and  reports. 

The  G.  Drouve  Co.,  of  Bridgeport,  Conn., 
manufacturers  of  skylights,  ventilators,  etc. 
at  the  annual  meeting  of  their  directors, 
held  Feb.  3,  1908,  elected  Mr.  O.  Drouve  as 
President  and  Treasurer  and  Mr.  Wllliain 
V.  Dee  as  Secretary  of  the  Company.  Mr. 
Dee,  who  recently  resigned  from  The  Rail- 
way Age  to  take  an  interest  in  the  com- 
pany, has  been  appointed  General  Sales 
Manager. 

Mr.  T.  S.  Reilly,  until  recently  Associate 
Editor  of  the  Railway  and  Engineering  Re- 
view, has  been  appointed  to  the  position  of 
Mechanical  Superintendent  of  the  Canton  A 
Hankow  R.  R.,  at  Canton,  China.  Mr.  Reilly 
was  graduated  from  the  Civil  Engineerlag 
Department  of  the  Pennsylvania  Military 
College  In  1890  and  since  that  time  he  has 
been  employed  In  the  mechanical  department 
of  railroads,  for  a  time  as  general  foreman 
of  the  San  Antonio  &  Aransas  Pass  Sy.  at 
San  Antonio,  Tex.;  also  as  master  mechanic 
of  the  St.  Louis  &  San  Fiandsco  In  tho 
Oklahoma  and  Indian  Territory  districts.  He 
went  to  C\iba.  as  mechanical  expert  for  the 
Galena  Signal  Oil  Co.,  and  in  1>06  became 
connected  with  the  editorial  department  of 
the  Review. 
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&4QINEERINQ*C0NTRACTINQ  Inyestigatioiis  of  Impermeable  Concrete.  Some    Misstatements   as  to  Concrete 

A  Weekly  "Methods  and  Coat"  Journal  Klsewliere  in  this  issue  we  give  an  out-  Mlzers. 

for  Civil    Bngineen  and   ContnKtOfS.  ■•<.■             ...            ..                  ..  ,               i.^.                            -^j                     i. 

wiTB  irauH  AiB  ooHBiinD  ''""^  of  thc  series  of  investigations  made  at  In  our  last  issue  we  reprinted  a  paper  by 

ENQINEERINO  World  '^*^  laboratory  of  the  Board  of  Water  Sup-  L.  C.  Wason,  in  which  Mr.  Wason  said : 

^^  ply  of  New  York  city  to  determine  some  "Mixers  are  of  two  general  ti-pes,  the  con- 

CONTRACT  NEWS  °^  ''"^  possibilities  in  the  way  of  rendering  tinuous   and   the   batch.     The    continuous 

Puhliahed  every  Wednewtay  by  concrete  impervious  to  water.      So    much  can     be     divided     into     those     with     and 

THE  MYRON  C   CLARK  PUBLiSMINQ  CO.  ^^^^  ''^"  written  concerning  these  investi-  those  without  power.    Without  power  the 

<»oi  inc.)  gatioiis   and   of  their    wonderful    promise  principal  machines  are  the  Portable  Gravity 

355  Dearborn  Street,  CUcago  ^■^^^^  ^.^  request  our  readers  to  read  Mr.  and  the  Hains  mixer,  which  is  a  series  of 

.  _   .  _  Davis'  very  sane  and  conservative  summary  conical   hoppers   supported   one   above  an- 

N»w  YOKK  Ofuce:    ia-21  Park  Row  ,,              ......           j             n  ■  a  ,            ..-.           •     •   .        »  t    .l      t   ^t 

TMapbooe  Mi3  cortiaiidt  °'  *'"^  work  which  has  been  done.    Bneny  other.     1  he  principle  of  both  of  these  is 

BosTOM  Orrics:    170  Summer  Street  stated,  the  .studies  that  have    been    made  identical;  a  concave  inclined  surface  with 

Teieptaaoe  s<gj-4  Main  show  that  the   addition  of  some-  5  to  - 10  ))ins   inclined   relatively  to  the   surface  of 

^^^^^^^^  per  cent  of  colloidal  clay  to  mortar  makes  the  machine." 

^NffiW.HAUE^-T^  ■   ■  "*"*""'°  ^""^  it  impervious,  that  the  addition  of  about.  We  wish  to  correct  the  error  in  the  last 

CHAS.  a  HILX^        '  I             AaaociATB  BDrroas  ^''^  ^"  ""*  "^  potash  alum  does  the  same.  sentence,    for   the   principles  of  these   two 

F  I  aS^H^^'        J  *'"'  ^"'  **"*'  mortars  rich  in  cement  are  types  of  gravity  mixers  are  not  identical — 

SIVRON  C.  CLARK If  anaobb  more  impervious  than  others  and  that  per-  further  than  that,  they  both  depend  upon 

A.  B.  GILBERT   ....   ApvaR-nsiNc  Mamacbr  meability  usually  decreases  with  time  due  gravity  to  move  the  materials.    But  if  any 

.  " ~               .    ^^     ~[  to  what  is  commonly  defined  as  the  "silting  mijcer  in  which  gravity  plays  a  part  is  to  be 

)Miayiar(saisnm)inVttSudSteSts,CtSt^»*-  up"  of  the  concrete.  thrown  into  one  general  classification,  then 

uJt^iJSS^ai!S!!i.C^'zS!i^*i^  1"  respect  to  the  action  of  colloidal  clay  practically  all  mixers  are  gravity  mixers. 

ofrannJo.                         ■  the  work  done  by  the  laboratory  presents  The  various  rotating  batch  mixers  elevate 

«J»o,«Mr(Mii««>to2W«imo/Ca«»to.  features  of  decided  novelty.    This  is  par-  the  materials,  which  then  fall  under  the  in- 

ADVERTISING  RATES  s^  on  appliauum.  t.cularly  true  of  the  scientific  explanation  fluence  of  gravi^. 

—  of  the  action  of  this  material   which   has  The  Hams  mixer  has  three  conical  hop- 

^!So»>?S"(^S!^.  mto5..*u'Sd«J'J?S  u'aiS  been  worked  out.    The  waterproofing  value  pers,  one  above  the  other,  but  it  has  no  pins 

>d.lOT. of  alum  admixtures  is  not  a  new  discov-  inclined  relatively  to  the  surface  of  the  ma- 

ery  and  neither  are  the  other  phenomena  chine."     Whereas,    the    Portable    Gravity 

CON  1  iSNlo  cited   above.    If.   however,    by    adding    a  mixer  has  "pins,"  but  does  not  have  conical 

=^=^^=^====^===^^  small  percentage  of  clay  in  colloidal  form  hoppers.    These  diflFerences  in  design  affect 

FomMiAL  •  '"  '^*'"ent   we  can  produce  a  water  tight  the  principle  of  operation  of  these  two  types 

Some   Misstatements  as    to   Concrete  concrete  we  have  a  means  of  waterproofing  of  gravity  mixers  in  a  marked  degree.    Th-. 

w:                                                          jjn  which,  as  Mr.  Davis  says,  "may  prove  of  Hams  mixer  thus  becomes  a  batch  mixer, 

M,    'investigation  "of '■impermeabie  ^P-^""'    ''''''^'■„  T'''    "*f"''l"'^,  '"r^'*"-'  ^^'  ''  ^°'"'*^**'  ''"'f /'  ^'?  charged  into 

Concret                                                    iiQ  statement  should  be  noted.     As  Mr.  Davis  the  upper   hopper   before  the  gate  of  the 

Covmrra  Settion  • states  we  do  not  know   the  effect  of  the  hopper  is  opened.    Then,  upon  opening  the 

Imestigations    of    Impermeable    Con-  admixture  on  permanency  of  strength  and  gate,  the  batch  discharges  itself,  hourglass 

Crete    bv    the    Laboratorv    of    the  °^  soundness.    Assuming  that  this  effect  is  fashion,  into  the  next  lower  hopper,  whose 

Board  of  Water  Supply.  New  York  unimportant  we  then  come  to  the  practica-  gate   is   kept    closed.     Then   that   gate   is 

Q-.                                    '                     ^^  ble  possibilities  of  claying  cement.  opened  and  the  batch  passes  to  the  next 

.\  Simple  Statement  of  the  Behavior  't  is  one  thing  to  clay  a  laboratory  sam-  hopper,  and  so  on.     It  is  clear,  therefore, 

of  Concrete  in  Compression  and  a  ple  and  it  is  a  different  thing  to  clay  a  that   the  Hains  mixer  is  not   identical   in 

Discussion  of  Column  Design 121  tho-.isand  or  ten  thousand  barrels  in  practi-  principle  with   the   Portable   Gravity,   and 

Suggestions  on  Form  Construction  for  eal  construction  work.    It  is  a  task  which  that  it  is  not  even  a  "continuous  mixer," 

Reinforced  Concrete  Building  Work.  123  will  have  to  be  performed  at  the  cement  but  is  a  batch  mixer. 
Steel   Centers  and  Lagging  for  Con-  mi"  and  it  is  a  task  which  if  it  does  not  Mr.  Wason  says  further,  speaking  of  con- 
structing Concrete  Lining  for  Tun-  add  to  the  cost  will  certainly  add  to  the  tinuous  mixers  with  automatic  feed :    "These 

nels     124  limitations   which   the   manufacturers   will  machines   are    not    much    used    now,    due 

E.\itTH  AND  Rock  Section  :  ^o""  some  time  at  least  put  in  their  guaran-  chiefly  to  this  uncertainty   [of  feeding  the 
Cost  Data  on  Earth  Excavation  and  tees  of  strength,    soundness,    etc.      Indeed  materials  in  right  proportions]  and  in  part 
on  Rubble  Masonry  and  Methods  of  the  practical  problems  of  the  task  grow  as  because  they  are  not  as  economical  to  op- 
Recording    Same 125  we  consider  them.  erate  as  a  good  batch  mixer." 

The  Cost  of  Griding  a  Wagon  Road  In  making  these  statements  we  do  not  N°"'  "'^  ^="^'  '■''  *''*'  continuous  mixers 

in  Winter 126  minimize  the  value  of  the  work  that  has  <"'''   ""'"<^h    "'^f'"    Particularly   on   street 

The  Original  Estimate  of  the  Asho-  j,ge„  jo^g  under  Mr.  Davis'  direction.   His  work,  and  there  arc  certain  makes  of  these 

^Reservoir  Made  by  the  Burr-  „^„  ^^5^^^,^  i„  commending  the  practical  m'*"s   •"   which    the   automatic    feed    is 

Hering-Freeraan    Commission 127  ,          ,  ^,  .            ,    .     .       °         .  .         .  whollv  reliable 

,,                T  value  of  this  work  is  m  our  opinion    its  wn""y  rcuauie. 

UE.NEHAI.  Awnass:  strongest  recommendation,  and  we  expect  to  ^^^-  ^'^^°"  should  at  least  have  studied 
.MCTHWS  AND  costs:  see  much  practical  good  resulting  from  the  "'<•  catalogs   of  the  two  types  of  gravity 
Road  Treatment  with  Oil-Replacing  ^^^^  ^^  ^^^  laboratory   which    is     in    his  mixers  somewhat  before  labeling  them  as 
Broken    Cross   Wires   in    Field    In-  conclusion  it  must  not  be  for-  identical  in  principle,  and  he  should  have 
I  .t^T;;";  Sks   """  X   that  The   tT  Tf   v:^e;;;oofing   a  ^tudied  the  operation  of  "automatic  feeds- 
Some  Additional  Data  on  the  Method'  <^»n"«=t^  '«"'^t"^«  do"  "ot  end  with  the  h<^f"re  declaring  them  a  failure. 
and     Cost    of    Constructing   Rein-  discovery  of  an  impermeable  concrete.  ,   ».     .    ^       ^       ^ 

forced     Concrete     Poles-Methods                              ,  ^''^   government   of   Manitoba.    Canada. 

and     Cost     of    Excavating    Sewer  bas  taken  over  all  the  telephone  lines  here- 

Trench  with  Steam  Shovels 129  The  Guatemala  Northern  Ry.,  the  tljird  tofore    operated   by   private   companies   in 

C.NT.*uxa  WoBTH  Having 130  railway     across     Central     America,     was  that    province.      The    purchase   price   was 

Pebsonals    130  opened  on  Jan.  19,  1908.  $3,400,000. 

Copyright.  1908,  by  the  Myron  C.  Clark  Pablishinc  Co.    All  riclits  of  republlc«flofi  reserved.  ^-^                ^ 
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Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  devoted  to  metliods  and  costs  of  constructing  concrete 
and  reinforced  concrete  structures.  It  will  cover  the  selection,  testing  and  pro> 
portioning  of  concrete  materials;  laboratory  tests  of  concrete;  concrete  mixing, 
transportation  and  placing;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  also  contain  articles  on  new  and  Interesting 
^  developments  in  the  design  of  reinforced  concrete. 


lavestigatlons  of  Impermeable  Concrete 

by  the  Laboratory  of  the  Board 

of  Water  Supply,  New 

York  City.* 

BY  JAMES  L.   DAVIS. 

This  paper  does  not  deal  with  all  the 
prominent  phases  of  the  general  problem 
of  waterproofing  concrete.  Attention  is 
given  instead  to  some  of  the  tests  made  in 
the  laboratory  of  which  the  writer  has 
charge,  that  of  the  Board  of  Water  Supply 
of  the  aty  of  New  York.  The  data  here 
given  should  be  considered  as  but  the  be- 
ginning instead  of  the  final  results  of  a 
series  of  investigations.  In  consideration 
of  the  short  time  during  which  our  tests 
have  been  under  the  way,  the  best  that  can 
be  4one  is  to  point  out  certain  possible 
tenidencies  in  different  classes  of  materials 
and  methods.  The  major  part  of  our  in- 
vestigations to  the  present  time  have  been 
aimed  toward  securing  impermeability  of 
mass. 

The  writer  believes  permeability  tests  of 
mortar  and  concrete  are  the  most  di£Scult 
tests  to  make  successfully  that  are  applied 
to  these  materials.  Even  with  the  greatest 
care  in  every  operation  of  making,  storing 
and  testing,  widely  discordant  results  will 
usually  be  found  between  the  several  speci- 
mens of  a  series  intended  to  represent 
identical  conditions.  The  writer  considers 
three  specimens  the  fewest  possible  num- 
ber which  should  constitute  any  test.  For 
new  materials,  the  general  behavior  of 
which  are  unknown,  he  employs  six  speci- 
mens in  every  test. 

The  chemical,  physical,  and  electrolytic 
changes  which  occur  within  a  mass  of  wet 
cement  and  aggregate  are  so  complex  and 
so  little  understood  that  science  can  but 
vaguely  indicate  the  causes  which  produce 
these  clashing  results,  or  point  the  way  to 
their  remedy.  Little  is  known  of  the  ex- 
tent to  which  these  discrepancies  may  be 
due  to  variations  in  physical  and  chemical 
composition  of  the  cement,  the  degree  of 
compacting  the  specimens,  or  to  other  rec- 
ognized accidents  of  making,  or  to  varia- 
tions in  moisture  or  temperature  during 
subsequent  storage,  or  even  to  method  of 
storage,  as  whether  in  air,  water  or  sand. 
The  present  stage  is  that  of  experiment 
and  compilation  of  facts,  at  best  an  art  in 
a  crude  state. 

Experiments  at  this  laboratory  are  usu- 
ally made  on  two  forms  of  specimens,  2-in. 


*A  paper  read  at  the  annual  convention  of 
the  Natlopal  Cement  Users'  Association  at 
Buffalo.   N.   T..   Feb.   19-21.   1908. 


cubes  for  cement  and  mortar,  and  cylin- 
ders 8  ins.  in  diameter  and  6  ins.  in  length 
for  concrete.  The  water  is  applied  under 
pressure  over  the  full  end  area  of  the  speci- 
men, and  is  forced  through  its  entire 
length.  Our  usual  method  is  to  determine 
by  means  of  the  more  easily  made  and 
tested  2-in.  mortar  cubes  whether  any  ma- 
terial proposed  for  concrete  possesses  any 
degree  of  waterproofing  merit,  as  a  pre- 
liminary to  the  concrete  tests. 

The  effects  on  the  strength  of  concrete 
of  any  waterproofing  material  incorporated 
in  the  mass  is  of  parallel  interest  with  its 
effect  on  permeability.  Corresponding 
strength  tests  in  both  tension  and  compres- 
sion for  mortar  and  in  comparison  for  con- 
crete are  usually  made. 

In  comparing  differing  aggregates  by 
means  of  permeability  tests,  consideration 
is  g^ven  to  the  variations  in  volume  due  to 
differing  specific  gravities,  such  weights 
of  each  being  taken  as  will  give  equal  ab- 
solute volumes,  that  is,  equal  volumes  of 
solid  particles.  Our  standard  of  specific 
gravity  for  aggregate  is  2.67,  that  of  Cow 
Bay  material. 

For  materials  used  as  a  substitute  for 
Portland  cement,  a  similar  correction  ap- 
plies, the  specific  gravity  of  Portland 
cement  being  taken  at  3.15.  For  example, 
if  a  natural  cement  of  specific  gravity  3.90 
is  to  be  compared  with  Portland  cement, 
the  weight  of  the  natural  cement  taken  is 
corrected  in  the  ratio  of  2.90  -J-  3.15,  this 
method  giving  equal  volumes  of  absolutely 
solid  particles  of  the  two  materials.  Equal 
weights  of  the  two  materials  would  ob- 
viously result  in  richer  volumetric  propor- 
tions of  natural  cement  mortar. 

Attention  is  here  called  to  the  necessity 
of  ascertaining  for  the  interpretation  of 
published  results  of  tests  in  which  natural 
cements,  hydrated  lime  or  other  light  spe- 
cific gravity  materials  have  been  substi- 
tuted for  Portland  cement,  whether  the 
proportions  were  taken  by  weight  or  by  ab- 
solute volumes. 

Our  standard  permeability  test  is  to 
place  the  specimen  at  twenty-eight  days' 
age  under  forty  pounds  hydrostatic  pres- 
sure for  a  period  of  one  hour,  the  leak- 
age reported  being  the  total  amount  in 
grams  passing  during  the  last  ten  minutes 
of  the  test.  For  certain  purposes,  the  re- 
sults are  expressed  as  gallons  per  square 
foot  per  hour. 

Clay  and  Alum. — A  paper  on  water- 
proofing of  concrete  recently  contributed 
to  the  Transactions  of  the  American  So- 


ciety of  Civil  Engineers  by  Mr.  Richard 
H.  Gaines,  chemist  of  the  Board  of  Watet 
Supply,  has  attracted  wide  attention  and 
received  much  favorable  comment  So 
widely  has  Mr.  Gaines'  p^er  been  quoted 
that  it  is  unnecessary  for  me  to  repeat  the 
results  of  his .  researches  here.  Only  the 
briefest  summary  will  be  given. 

Mr.  Gaines  showed  by  experiment  that 
practically  impervious  mortar  of  1 :3  pro- 
portions with  ungraded  Cow  Bay  sand  can 
be  secured  either  by  the  substitution  of  5 
to  10  per  cent  of  finely  powdered  colloidal 
clay  for  an  equal  weight  of  sand,  or  by  re- 
placing the  mixing  water  with  a  2H  or  a 
5  per  cent  solution  of  potash  altmi,  or  by 
a  combination  of  both  processes.  The  rea- 
sons for  the  adoption  of  these  processes 
and  the  explanation  of  their  action  in- 
volves the  discussion  of  several  phases  of 
molecular  physics  and  electro-chemistry, 
which  are  too  complex  .to  introduce  berr 
Experiments  with  these  materials  hare 
been  continued  and  extended  to  tests  on 
concrete  specimens  8x6  ins.  in  size.  The 
results  so  far  generally  confirm  the  earlier 
experiments  in  giving  both  decreased  per- 
meability and  increased  strength.  For  lack 
of  sufficient  experimental  data  and  the  final 
trial  of  application  to  practical  conditions, 
claim  is  not  made  that  the  solution  of  the 
waterproofing  problem  has  been  found. 
Results  so  far  warrant  considering  these 
processes  as  probably  of  great  value. 

Strength  tests  to  three  months'  age  with 
commercial  hydrated  lime  indicate  that  the 
tensile  strength  is  slightly  reduced  by  $ 
per  cent  and  reduced  20  per  cent  by  10  per 
cent  hydrated  lime ;  for  greater  percentages 
of  lime  there  is  increased  loss  of  strength. 
In  compression,  there  Was  generally  a 
small  gain  in  strength  to  three  months  with 
5  and  10  per  cent  hydrated  lime,  but  a  k>ss 
at  the  six  months'  period.  One  brand  of 
lime  showed  a  gain  in  strength  to  three 
months'  age  where  proportions  up  to  30 
per  cent  were  used,  but  a  final  toss  at  six 
months. 

It  is  recognized  that  these  tests  are  not 
sufficiently  extensive  to  prove  the  merits 
of  this  class*  of  materials  as  waterproofing. 
Regarding  their  chemical  action,  Mr 
Gaines  states:  "Hydrated  lime  is  but  very 
slightly  soluble,  and  there  can  be  little 
chemical  action  resulting  from  its  use  un- 
less in  the  presence  of  an  electrolyte."  It? 
action  in  decreasing  permeability  under  or- 
dinary conditions  of  use  must  therefore  be 
physical  rather  than  chemical,  and  must 
consist  in  amply  filling  the  pores  by  its 
finely  subdivided  particles. 

Portland  Cement  and  Fine  Sand  Mortar. 
— The  use  of  fine  sands  with  cmsher-nin 
stone  or  ordinary  gravel  as  coarse  aggre- 
gate with  usual  proportions  of  cement,  the 
writer  considers  a  method  of  some  promise. 
Four  .  fine  sands  of  similar  mineralogical 
composition,  chiefly  rounded  quartz  graitis, 
were  found  to  be  absolutely  impervious  un- 
der no  pounds  pressure  in  i  -.3  proportions 
at  28  days'  age. 

Tests  show  that  a  fair  degree  of  imper- 
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meability  can  be  secured  by  the  use' of  a 
sufficiently  fine  sand  without  special  care 
in  the  grading  of  the  coarse  aggregate.  It 
should  be  observed  that  these  are  not  rich 
mixes,  the  percentage  of  cement  being  12.5 
liy  weight,  corresponding  to  proportions 
about  1 :8  by  volume. 

These  last  tests  are  an  exception  to  the 
general  rule  that  permeability  decreases 
with  age  of  specimen,  as  the  tests  at  35  days' 
age  show.  Also  th«'  leakage  increases  in 
greater  ratio  than  the  pressure,  which  is 
contrary  to  usual  experience. '  These  re- 
sults were  obtained  but  recently  and  the 
causes  of  these  pecnliarities  are  unknown. 

Numerous  tests  have  shown  marked  de- 
crease in  permeability  with  age.  In  a  re- 
cent one  in  which  the  specimen  was  im- 
mersed in  water  six  days  between  the 
tests,  the  permeability  was  decreased  from 
tJ40  to  705  grams.  In  a  test  of  mortars, 
the  decrease  was  from  72  to  34  grams. 
The  time  between  tests  was  three  days, 
and  the  storage  in  damp  sand. 

The  writer  believes  the  greatest  advance- 
ment in  waterproofing  for  general  pur- 
poses, such  as  the  construction  of  base- 
ment floors,  walls,  conduits  and  dams,  is 
to  come  through  securing  practically  im- 
pervious mass  concrete,  rather  than  by  the 
use  of  surface  washes  0-  asphaltic  coat- 
ings, useful  as  these  may  be  in  many  cases 
For  resistance  up  to,  say  50  ft.  head  of 
water,  the  art  is  su£Stiently  advanced  so 
that  the  question  is  which  of  several  proc- 
esses is  the  cheapest,  rather  than  is  it 
practicable  to  build  water-tight  work  in 
concrete. 

Generous  use  of  Portland  cement  will 
secure  impervious  concrete.  Several  struc- 
tures, such  as  reinforced  dams,  stand-pipes 
and  tanks,  have  been  successfully  built 
with  the  concrete  mixed  in  the  ordinary 
manner  in  proportions  about  1 :2 :4  or 
1:2:3,  without  special  care  other  than  to 
secure  a  wet  consistency.  These  results 
are  in  general  confirmed  by  the  investiga- 
tions of  this  laboratory.  Tests  show  that 
ordinary  sands  in  mortar  in  proportion 
1:2^  or  richer  are  impervious.  Also,  so- 
called  sand  or  silica'  cements  make  a  some- 
what tighter  mortar  than  Portland  cements. 

By  scientifically  grading  the  aggregate, 
Wm.  B.  Fuller  has  successfully  built  tanks 
with  thin  walls,  of  proportions  about  i  :3  -.7. 
Whether  it  is  cheaper  to  use  the  larger 
quantity  of  cement  or  to  grade  the  aggre- 
gate depends  upon  the  relative  local  prices 
of  cement  and  of  aggregate,  and  the  size 
of  the  work.  These  are  the  proved  meth- 
ods that  are  free  from  doubt  as  to  endur- 
ing cflBciency  and  strength,  an^  are  of  rea- 
sonable costs. 

It  should  be  remembered  that  troweling 
on  a  plaster  coat  of  mortar  and  washing 
with  thin  grout  are  but  modifications  of 
use  of  rich  proportions  of  Portland  cement 

The  use  of  finer  sand  than  is  usually  ac- 
cepted for  ordinary  concrete  work  may 
prove  to  be  of  special  value.  Its  advan- 
tage, if  successful,  will  consist   simply   in 


rheapeniog  the  process  of  grading  ordinary 
materials  to  an  ideal  analysis.  Its  effect 
on  reducing  strength  is  well  known,  and 
its  use  will  in  some  cases  be  limited  by 
strength   requirements. 

Puzzolan  and  sand  cements  are  supe- 
rior to  Portlands  in  securing  impermea- 
bility, but  they  are  somewhat  inferior  in 
the  sand.  Colloidal  clay  as  a  substitute 
for  5  and  10  per  cent  of  the  sand,  or  the 
substitution  of  I  or  tYi  per  cent  solutions 
of  alum  sulphate,  or  possibly  other  electro- 
lytes for  the  mixing  water,  may  prove 
cheap  and  effective  processes.  The  writer 
holds  aloof  from  stronger  recommenda- 
tions at  this  time  because  of  the  limited 
range  of  experiments,  and  the  undeter- 
mined effect  on  permanence  of  strength. 
Successful  application  of  the  clay  process 
would  require  special  appliances  for  dry- 
ing, pulverizing  and  mixing. 

The  degree  of  imperviousness  which 
may  be  expected  from  methods  above  de- 
scribed is  such  as  to  meet  ordinary  condi- 
tions, as  the  demand  for  dry  basements, 
roofs  and,  walls,  and  the  storage  of  water 
or  its  conveyance  under  moderate  heads 
without  objectionable  loss  or  resulting 
damage  from  its  escape. 

One  of  the  lesults  of  investigations  at 
this  laboratory  has  been  to  confirm  the 
often  observed  phenomenon  of  increasing 
imperviousness  with  time,  commonly  called 
the  result  of  the  "silting  up"  of  the  con- 
crete. The  action  has  not  been  fully  ex- 
plained, but  whether  it  is  physical  or  chem- 
ical, or  whether  it  has  some  analogy  to  the 
"schmutzdecke"  of  the  sand  filter,  he  who 
would  construct  impervious  concrete  may 
count  upon  its  coming  to  his  aid,  at  least 
under  conditions  of  moderate  head  of 
water  in  continued  contact. 

One  set  of  experiments  with  mixtures  as 
Wn  as  1:4:14  intended  to  secure  the  max- 
imum possible  degree  of  permeability  to 
<erve  as  drainage  blocks  through  which 
seepage  water  might  be  carried  away,  be- 
came so  nearly  impervious  in  24  hours  un- 
der a  head  of  20  ins.  as  to  make  their  use 
for  the  purpose  intended  doubtful.  This 
was  with  the  flow  perpendicular  to  the  bed 
of  the  blocks.  Wifh  the  blocks  so  placed 
that  the  flow  was  parallel  to  the  bed,  the 
flow  was  greatly  increased. 

The  total  number  of  poles,  more  than  20 
ft.  long,  purchased  during  1906  by  tele- 
graph, telephone,  electric  companies,  etc.. 
according  to  a  recent  circular  of  the  U.  S. 
Forest  Service,  was  3,S74',666,  valued  at 
$9471,171  at  the  point  of  purchase.  The 
average  value  per  pole  at  point  of  purchase 
of  the  principal  kind  of  round  poles  was 
as  follows: 

Length— 25  ft.    30  ft.    35  ft.    40  ft.    45  ft. 

Cedar    $1.19    $3-22    $4-94    $6i7    $9o8 

Chestnut  ..1.42  2.52  3.35  4.64  7.08 
Cypress  . .  1.09  1.24  3.04  4.42  6.28 
Juniper    ...  1.62      2.70      3.68      4.09      5.76 

Pine    1.68      318      4-84'      5-13    12  4i 

Oak    1.16      2.11       2.44 

Fir    1.49      2.31      2.72      2.8s      4.00 


A  Simple  Statement  of  the  Behavior  of 

Concrete  in  Cominression  and  a 

Discnssion  of  Column 

Design.* 

CONCHETE    IN    COMPRESSION. 

Concrete  is  a  hard  and  brittle  material, 
and,  like  all  such  brittle  materials,  it  has 
a  much  greater  strength  in  compression 
than  in  tension.  Concrete  is  often  ten 
times  as  strong  in  compression  as  in  ten- 
sion, and  the  average  value  of  the  ratio 
of  the  strengths  may  be  about  eight  If  a 
short  block  of  concrete,  having  a  length  of 
two  or  three  times  its  lateral  dimensions, 
be  subjected  to  a  compressive  test,  it  may 
be  observed  to  shorten  in  the  direction  of 
the  applied  force  (supposed  to  be  applied 
on  the  ends),  and  to  increase  in  its  lateral 
dimensions.  If  the  concrete  were  perfectly 
elastic,  the  changes  in  its  dimensions  would 
be  exactly  in  proportion  to  the  intensity  of 
the  applied  loads,  and  the  ratio  of  the  load 
per  square  inch  to  the  shortening  per  inch 
of  length  would  be  the  modulus  of  elas- 
ticity for  the  material.  Concrete  is  found 
to  have  no  such  constant  relatk>n  of  stress 
to  deformation,  but,  as  the  loading  is  in- 
creased, the  shortening  increases  at  a  faster 
rate  than  the  loading.  If  the  deformations 
and  loads  be  plotted  as  coordinates,  a 
curved  line  will  generally  result.  Exam- 
ination of  data  of  many  tests  will  show 
that  a  parabola,  having  its  axis  parallel 
to  the  axis  for  loads  and  its  vertex  at  the 
ultimate  or  breaking  strength  of  the  con- 
crete, may  well  represent  the  average  com- 
pression diagram.  If  the  rate  of  deforma- 
tion be  considered  constant  between  cer- 
tain points  on  the  curve,  then  the  increase 
in  unit  loading  between  these  points  "di- 
vided by  the  accompanying  deformation 
may  be  considered  as  the  modulus  of  elas- 
ticity within  those  limits.  For  loads  from 
zero  to  one-fourth  or  one-fifth  of  the  ulti- 
mate strength,  a  straight  line  will  differ 
very  little  from  the  curve,  and  the  modulus 
may  be  considered  as  the  initial  modulus 
of  elasticity  of  the  materials.  If  a  straight 
line  be  drawn  from  o  to  the  end  of  the 
curve,  its  inclination  is  one-half  that  of  the 
tangent  at  O,  or,  if  it  be  considered  as  giv- 
ing the  ratio  of  stress  to  deformation  the 
modulus  between  these  limits  is  approxi- 
matelv  one-half  of  the  initial  modulus. 

Measurements  of  the  increase  in  lateral 
dimensions  due  to  the  loading  also  show 
similarly  growing  deformations  as  the  loads 
are  increased.  The  ratio  of  lateral  defor- 
mation to  longitudinal  deformation  (Pois- 
son's  ratio)  is  not  well  determined,  but  all 
recorded  experiments  seem  to  show  that 
it  is  not  greater  than  i/s  and  possibly  as 
small  as  J<  or  i/io. 

With  plain  concrete  in  compression  there 
is  little  need  for  knowledge  of  the  elastic 
properties  of  the  material,  but  if  metal  re- 
inforcement is  used,  such  knowledge  is  of 
primary   importance.    In    Fig.   2,   let   steel 

•Extracted  from  an  article  In  the  "Journal 
Worcester  Polytechnic  Ingtitute,"  January 
1908. 
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bars  be  placed  within  the  concrete  when 
it  b  molded,  and  let  the  ends  of  the  bars 
exactly  face  with  the  concrete  on  the  test- 
ing heads.  It  is  clear  that  the  two  ma- 
terials will,  under  loads,  shorten  the  same 
amount,  and  that  the  stress  in  each  may 
he  known  if  the  modulus  of  elasticity  of 
oach  be  known. 

Let  E,  •=  the  modulus  of   elasticity  of 

the  steel. 

Eo  ^  the  modulus  of  elasticity  for 

the  concrete,  from  0  stress 

to  the  applied  stress. 

e  =  the  shortening  of  the  specimen 

per  inch  of  length. 
C  =  the  compressive  stress  in  the 

steel. 
Cc  =  the  compressive  stress  in  the 
concrete. 
Cj^^C^     C.      E.      ..       E. 
E,      Ec      Cc 
E, 


■e:°''^"=e:^- 


Let  the  ratio  ot 


Ee 


then  C,.  =  n  C,. 


Example. — Suppose  that  it  is  desired  to 
limit  the  working  stres.s  on  the  concrete 
to  500  lbs.  per  sq.  in.,  and  that  at  this 
stress  the  Ec  =  2,000,000.  Taking  the  E. 
=  30,000,000  the  steel  would  be  stressed  to 
30,000,000 

500  X =7.500  lbs.  per  sq.  in.    Or 

2,000,000 
a  convenient  way  to  consider  the  steel  is 
to  count  each  square  inch  of  its  area  as 
equivalent  to  IS  sq.  ins.  of  concrete. 

If  the  concrete  block  be  10  X  10  ins.,  and 
the  bars  four  in  number  with  i  sq.  in.  in 
each,  the  equivalent  concrete  area  would  be 
ioXio+(4Xis) — 4=154  sq.  ins.  and 
the  total  load  which  could  be  taken  by  the 
block 

P=  154  X  500=77,000  lbs. 

Should  the  loading  be  increased  up  to 
the  point  of  failure,  the  Ec  would  decrease 
to  approximately  1,000,000,  and  n  would 
then  be  30,  and  the  stress  in  the  steel  cor- 
responding to  the  ultimate  strength  of  the 
concrete  would  be  C.  =  3oCc.  Let  the  ul- 
timate strength  of  the  concrete  be  2,000 
lbs.  Then  the  stress  in  the  steel  would 
be  2,000  X  30  =  15,000  lbs.  per  sq.  in.  and 
the  block  in  the  example  might  be  expected 
to  fail  at 

P'=  (10  X  10  +  30X4  —  4)  2,000  = 
432,000  lbs. 

Columns  which  do  not  exceed  12  to  15 
diameters  in  length  have  been  found  to  fail 
in  practically  the  same  manner  as  blocks 
of  two  or  three  diameters  in  length,  that 
is,  deflection  is  negligible.  Two  methods 
for  determining  the  design  of  columns  may 
be  used.  In  the  first,  a  safe  working  stress 
is  set  for  the  concrete  and  the  stress  in  the 
steel  determined  by  the  ratios  of  the  elas- 
ticities of  steel  and  concrete.  In  the  sec- 
ond method,  the  ultimate  strength  of  the 
column  is  computed,  and  a  factor  of  safety 
used  by  which  to  divide  the  breaking  load 
to  obtain  the  safe  loading. 

In  the  examples  above  given,  the  first 
method  gives  a  safe  loading  of  77,000  lbs. 
If  a  factor  of  four  is  desired,  the  second 


method  would  give  a  safe  loading  of  ^  X 
432,000  ^  108,000  lbs.,  or  with  s  as  a  factor, 
86400  lbs.  The  first  method  is  used  much 
more  generally  than  the  second,  and  is  the 
method  specified  by  the  building  ordinances 
of  most  cities  which  have  formulated  laws 
for  concrete  construction. 

In  theory,  the  use  of  steel  to  increase  the 
carrying  rapacity  of  a  compression  member 
is  not  econonu'cal,  for  the  steel  costs  rough- 
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Fig.    1 — Compresaion    Diagram   for   Con- 
crete. 

ly  25  times  as  much  per  volume  as  con- 
crete, while  it  is  worth  only  from  10  to 
IS  times  the  same  volume  of  concrete, 
based  upon  the  stresses  it  can  receive  un- 
der safe  working  conditions.  There  are 
other  reasons,  however,  for  its  use  in  col- 
umns. Eccentric  loads  may  bring  tension 
upon  one  side  of  the  column,  or  there  may 
be  bending  stresses  due  to  wind  loads  or  to 
other  lateral  stresses.  The  steel  also  takes 
less  room  for  the  same  carrying  capacity, 
and  in  many  case.-;  this  consideration  alone 


Fig.  2 — Diagram  Showing  Type*  of  Col- 
umn Reinforcement. 

may  well  cause  the  introduction  of  large 
amounts  of  this  material.  Columns  in  the 
lower  stories  of  high  buildings  become  ex- 
tremely large  when  depending  principally 
on  the  strength  of  concrete,  and  for  such 
locations  the  practice  is  growing  of  making 
the  steel  the  principal  load-carrying  mem- 
ber and  of  considering  the  concrete  as  lit- 
tle more  than  protection  from  fire  and 
rust.    In  such  cases  the  working  stresses 


adopted  for  the  steel  are  taken  with  little 
regard  to  the  strength  of  the  concrete,  it 
licing  given  no  con.-^ideration  as  a  load 
i:iriicr.  Such  treatment  may  result  in 
spalling  of  the  concrete  due  to  the  large 
deformation  of  the  steel,  but  it  may  be 
easily  patched,  and,  if  applied  to  the  stetl 
aticr  i.K.ch  of  the  dead  load  stress  is  al- 
ready in  the  steel,  little  trouble  will  result. 

An  influence  which  modifies  the  division 
of  the  load  between  the  steel  and  concrete 
is  the  shrinkage  which  takes  place  in  con- 
crete which  sets  and  ages  in  air.  This 
shrinkage  puts  the  steel  into  initial  com- 
pression and  the  concrete  into  tension, 
l-'rom  this  cause  the  steel  will  t.ikc  mort 
of  the  compression  than  shown  in  the 
usual  analysis. 

Columns  with  longitudinal  reinforcing 
.■ihould  have  the  steel  near  the  outside  of 
the  column;  a  cover  of  2  ins.  is  usually 
dcmandcd  for  fire  protection,  and  the  sep- 
.irate  bars  or  rods  should  be  tied  together 
by  small  bars  or  wires,  and  such  ties  should 
not  be  spaced  more  than  the  diameter  of 
the  column  apart.  The  ties  serve  to  hold 
the  steel  in  line  and  also  take  up  the  shear- 
ing stresses  which  may  be  present.  Longi- 
tudinal rods  should  have  provision  for  ap- 
plying the  toad  to  them.  This  may  be 
done  by  extending  them  into  enlarged  foot- 
ings at  the  base  and  into  enlarged  sections 
at  the  junction  of  the  column  with  beams 
and  girders  at  the  top  to  such  a  length  that 
the  l)ond  stresses  between  steel  and  con- 
crete do  not  exceed  safe  limits.  Or  the 
bars  may  face  upon  steel  plates  and  thus 
distribute  the  stresses  which  they  carry. 

HOOPED   COLUMNS. 

If  a  concrete  column  be  wound  with 
steel  spirals,  or  hooped  with  rings  of  steeL 
its  lateral  deformation  may  be  partially  re- 
strained. If  such  a  spiral  be  embedded  in 
the  concrete  when  molded,  it  will  be  with- 
out tensile  stress,  for  the  concrete  core 
tends  to  draw  away  from  it,  due  to  its 
shrinkage  in  the  setting  process.  As  loads 
.ire  applied  to  the  column  ends  the  lateral 
<limensions  increase  and  the  steel  bands  or 
spirals  are  given  tension. 

Considering  that  the  working  stress  in 
the  longitudinal  steel  rods  was  seen  to  he 
only  7,500  lbs,  in  the  example  cited,  and 
that  the  lateral  increase  in  dimensions  is 
only  say  1/5  as  great  as  the  longitudinal 
change,  it  is  evident  that  under  low  work- 
ing stresses  in  the  concrete  there  will  be 
but  trifling  stresses  in  the  hoops.  If  the 
loading  increase  and  approach  the  ultimate 
strength  of  the  concrete,  the  deformations 
increase  and  the  hoops  may  play  a  verj 
important  part  in  preventing  collapse.  Such 
is  a  brief  outline  of  what  must  be  ex- 
pected of  hooped  columns,  based  upon  our 
common  knowledge  of  the  elastic  behavior 
of  concrete.  Such  is  also  the  result  01 
observation  of  tests  made  upon  hooped  col- 
umns. 

They  always  allow  high  ultimate  load' 
but  suffer  great  deformation  before  failure. 
The  extreme  case  would  be  when  the  hoops 
are  so  close  together  as  to  form  a  closed 
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cylinder  and  the  concrete  had  become  only 
a  mass  of  broken  fragments. 

If  the  method  of  design  based  upon  as- 
signing safe  loads  to  the  concrete  be  used, 
there  is  no  logical  way  in  which  hoops  can 
be  computed  to  be  of  much  service.  They 
are,  however,  a  safeguard  against  sudden 
collapse,  and  may  allow  the  column  to  be 
greatly  overloaded,  even  to  the  point  where 
the  concrete  spalls  off  the  sides  of  the 
column. 

If  the  method  of  ultimate  loads  with  a 
factor  of  safety  be  used,  the  conclusions  of 
M.  Considere  may  be  used.  He  recom- 
mends that  the  hoops  should  have  a  diam- 
eter of  about  1/40  of  the  diameter  of  the 
concrete  within  the  spiral,  that  they  should 
be  spaced  from  fi  to  1/6  the  diameter  of 
the  column  apart,  and  that  the  volume  of 
the  steel  so  used  be  considered  as  24 
times  as  efTective  as  an  equal  volume  of 
steel  used  as  vertical  reinforcing.  The 
concrete  without  the  spiral  should  not  be 
counted  in  the  section  taking  compression. 
Vertical  or  longitudinal  reinforcing  should 
always  be  used  with  the  hooping  if  the  col- 
umn is  subjected  to  flexure  from  any  cause, 
for  spirals  offer  no  resistance  to  this  kind 
of  stress. 

Example. — What  load  could  be  placed 
upon  a  concrete  column  having  a  length 
of  10  ft  and  a  diameter  of  13  ins.,  which 
is  reinforced  by  a  spiral  on  a  diameter  of 
10  ins.,  made  of  }4-Jn.  wire  with  a  pitch 
of  1%  ins.,  if  a  factor  of  four  is  desired? 
•  Circumference  of  spiral,  314  in. 
120 

Number  of  spirals,  =  80 

I'A 
31.4  X  80 

Length  of  wire, ^210  ft. 

T2 
Equivalent  longitudinal  reinforcing  21  — 
J4-in.  rods  or  .049  X  21  =  1.03  sq.  in. 
Value  of  spirals  1.03X2.4  =  2.47  sq.  in. 
Area  of  concrete  10  ins.  dia.  =78.54  sq.  in. 
Taking  strength  of  concrete  at  2,000  and 
the  value  of  n  as  30 

(78.54  X  2,000) .       =  157,080    • 
P'  =  (247  X  30  X  2,000)  =  148,200 


305.280 
P  =  ^P'  =  76,320  lbs. 
The  same  column   with    1.03    sq.    ins.   of 
longitudinal    reinforcing    would      have     a 
computed  strength  of 
F=  (78.54  —  1.03)  2,000  -f  1.03  X  2,000 
X  30=216,800    and    P  =  J4P'= 
54,200  lbs. 
The  above   examples   are   not   given   as 
•lirections   for   design   of   columns,   but   to 
illustrate   the     application     of     principles. 
Such   great   variation    is   possible   in   con- 
crete, and  there  are  so  many  varying  con- 
ditions which  each  particular  design  must 
satisfy  that  each  designer  must  be  his  own 
judge  of  the  factors  to  use. 

-VLtjOWABLE  SntCSSES  IN  COLUMNS  BY  VARIOUS 
COVERNMENT    AND    MUNICIPAL    REGULA- 
TIONS. 

Regulations  issued  by  the  Prussian  Min- 


ister of  Public  Works,  in  1904,  direct  that 
the  concrete  in  columns  under  18  diameters 
in  length  shall  not  be  stressed  above  i/io 
of  its  breaking,  as  determined  by  test  upon 
12-in.  cubes.  Steel  reinforcing  is  to  be  al- 
lowed a  stress  of  fifteen  times  that  of  con- 
crete. 

The  French  Ministry  of  Public  Works 
gives  the  following  rule  in  regard  to  col- 
umns : 

The  compressive  stress  in  reinforced 
concrete  shall  not  exceed  0.28  of  the 
crushing  strength  of  plain  concrete  of  the 
same  composition  at  the  age  of  90  days 
(.tested  in  8-in.  cubes).  Higher  stresses 
are  permissible  only  when  the  concrete  is 
hooped,  or  has  transverse  reinforcing 
adapted  to  resist  the  swelling  of  the  con- 
crete under  the  influence  of  longitudinal 
compression,  but  in  any  case  the  maximum 
stress  shall  never  exceed  0.60  the  crushing 
strength.  Steel  used  as  longitudinal  rein- 
forcing is  allowed  a  stress  of  from  8  to 
15  times  that  of  the  concrete,  the  smaller 
factor  being  used  when  the  cross  ties  are 
nt  intervals  equal  to  the  least  dimension 
of  the  column,  and  the  larger,  when  the 
cross  ties  are  as  close  as  one-third  the  least 
dimension  of  the  column.  Hooped  col- 
tunns  arc  allowed  a  stress  per  square  inch, 

V 
by  the  formula  p=o.28  (i-j-n — )    (ulti- 

V 
mate  strength),  where  V  is  the  volume  of 
the  hooping  and  V  the  volume  of  the  con- 
crete for  the  given  length  of  column,  and 
where  n  is  to  be  taken  as  15  when  the  spac- 
ing of  the  hoops  or  spirals  is  as  great  as 
two-fifths  the  least  dimension  of  the  col- 
umn, aiid  32  when  the  spacing  is  as  close 
as  one-fifth  the  same  dimension.  Allow- 
ance for  varying  stresses  and  impact  is  to 
he  made  by  reducing  these  stresses.  These 
allowable  stresses  have  been  severely  criti- 
cised by  many  authorities  as  too  high,  and 
could  be  accepted'  only  when  the  mixing 
.ind  placing  of  the  concrete  receives  the 
greatest  care  and  inspection. 

A  joint  committee  from  the  Royal  Insti- 
tute of  British  Architects,  the  District  Sur- 
veyors' Association,  the  Institute  of  Build- 
ers, the  Municipal  and  County  Engineers, 
the  War  Ofiice,  the  Admiralty,  and  private 
engineers,  has  formulated  a  code  for  Brit- 
ish practice  in  which  columns  are  treated 
as  follows :  With  concrete  capable  of  test- 
ing, in  cubes,  from  2,400  to  3,000  lbs.  per 
sq.  in.,  in  28  days  (a  1:24  mixture  should 
do  this),  500  lbs.  per  sq,  in.  is  allowable 
in  columns  not  longer  than  eighteen  times 
the  least  dimension.  7,500  lbs.  per.  sq.  in. 
is  taken  as  the  stress  in  the  reinforcing 
steel.  Gordon's  formula  for  reducing  the 
allowable  loading  on  columns  having 
greater  lengths  is  used.  For  convenience 
this  may  be  stated  as  follows:  for  columns 
longer  than  18  diameters,  multiply  the  load 
to  be  carried  by  the  factors  given  below 
and  design  the  column  for  the  new  loads  • 
as  though  the  length  were  only  18  diam- 
eters.   For   L-^d^20,   use    1.13   W;   for 


L-T-d=2S,  1.20  W;  for  L-J-d=30,  1.29 
W. 

The  New  York  City  Building  Code  of 
1903  allows  the  use  of  reinforced  concrete 
columns,  not  longer  than  12  diameters,  with 
unit  stress  of  350  lbs.  and  a  ratio  of  12  be- 
tween the  stress  in  the  steel  to  the  stress. 
in  the  concrete.  As  the  law  specifies  a 
1 :2  4  concrete  it  would  seem  to  be  very 
conservative. 

The  Philadelphia  Building  Regulations 
(adopted  in  1907)  allow  a  unit  stress  of 
500  lbs.  on  concrete  made  of  cement,  sand 
and  broken  stone  in  the  proportions  of 
1 :2 :4,  and  fix  the  stress  allowable  in  the 
longitudinal  reinforcing  at  twelve  time& 
that  in  the  concrete.  1,000  lbs.  is  allowed 
on  the  concrete  within  the  hooping  of 
hooped  columns,  provided  the  percentage 
of  longitudinal  rods  and  the  spacing  of  the 
hoops  be  such  as  to  permit  the  concrete  to 
develt^  safely  such  stress  with  a  factor 
of  safety  of  four.  This  is  indefinite 
enough  to  suit  any  notion  as  to  the  be- 
havior of  hooping. 


Suggestions  on  Form  Construction  for 

Reinforced  Concrete  Building 

Work.* 

The  construction  of  the  forms  is  prob- 
ably the  greatest  problem  in  the  practical 
construction  of  reinforced  concrete.  Al- 
most every  beginner  in  this  field  has  arro- 
gant confidence  in  his  ability  to  eclipse 
everything  previously  done  in  the  way  of 
perfect  centering.  It  is  only  necessary  to 
watch  such  an  one  and  see  a  second  scheme 
in  his  second  job,  a  third  scheme  in  his 
third  job,  and  so  on,  until  he  becomes  a 
meek  plodder  along  the  tow-path  of  expe- 
rience. 

A  discrimination  should  be  made  be- 
tween centers  or  forms  designed  for  a 
building,  and  a  building  designed  for  the 
forms.  Forms  made  to  fit  a  special  build- 
ing may  cost  several  times  as  much  as 
those  with  which  a  standard  building  might 
be  made.  The  cost  of  centerings  may  be 
reduced  about  in  proportion  to  the  stand- 
ardization of  the  building.  Many  useful 
schemes  for  systematizing  the  general  con- 
struction of  centerings  have  been  invented, 
and  many  of  these  have  simplified  the  prob- 
lem so  that  the  main  cost  is  in  taking  down 
and  putting  up  the  forms. 

Most  of  these  centering  schemes  are 
used  for  rough  concrete  work,  where  the 
surface  is  to  be  plastered  afterward ;  but 
when  finished  surfaces  are  to  be  produced, 
the  cost  of  centers  is  more  than  doubled. 
If  the  mechanic  trained  to  do  finished-cen- 
ter work  be  told  to  make  rough  standard 
centers,  he  will  spend  nearly  y'^  hours 
carefully  getting  ready  to  do  work  which 
would  take  the  other  man  %  hour;  con- 
versely, the  rapid  standard-center  man  if 
put  on   perfect-center   work   would   do   in 


•Extract  from  a  discussion  by  Guy  T). 
Walte  on  "Tlie  Reinforced  Concrete  McGraw 
Building,"  Proceedlnits  American  Society  of 
rivll   RriKineors,  Januar>-,   1908,  p.  52. 
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yi  hour  what  would  take  the  perfect-center 
man  about  7}4  hours  to  undo  aiid  do  over 
agaia  False  conceptions  and  misrepresen- 
tations on  the  part  of  competitors  in  con- 
crete work  have  led  them  into  bitter  war- 
fare by  presenting  owners  with  what  they 
term  "finished  surface"  free  of  cost  Is  it 
not  possible  to  conceive  a  method  of  try- 
ing uniformly  rough  surfaces  inst^d  of 
uniformly  smooth  surfaces,  as  a  help 
toward  solving  the  problem  of  centers? 

The  indirect  method  may  be  used  to 
cheapen  centers,  that  is,  constructions  may 
be  used  which  do  not  require  the  expensive 
centering  necessary  in  ordinary  forms  of 
reinforced  concrete.  If  such  constructions 
do  not  advance  the  total  cost  by  increases 
in  other  directions,  there  will  be  a  net  sav- 
ing. As  is  evident,  the  forms  or  centers 
for  ordinary  reinforced  concrete  must  be 
sufficiently  heavy  to  maintain  a  perfectly 
independent  structure  under  the  tendency 
to  warp  and  deflect,  due  to  the  fact  that 
they  are  alternately  wet  and  dry,  and  also 
on  account  of  the  heavy  load  of  the  con- 
crete. Where  a  steel  skeleton,  such  as  the 
columns  in  the  McGraw  building  (Eng.- 
Contr.,  Dec  19,  1906),  maintains  the  con- 
struction lines,  one  may  use  for  centers 
material  which  is  much  lighter,  and  more 
easily  worked  and  handled  than  with  or- 
dinary reinforced  concrete. 


Steel  Centers   and   Lagging  for  Con- 
structing Concrete  Lining 
for  Tunnels. 

The  steel  centers  and  lagging  shown  by 
the  accompanying  cuts  were  developed 
some  seven  years  ago  by  Mr.  Geo.  W. 
Jackson  for  constructing  the  concrete  lin- 
ing for  the  network  of  tunnels  built  for 
the  Illinoifi  Telephone  &  Telegraph  Co.,  at 
Chicago,  111.  Subsequently  the  same  con- 
tractor has  used  this  style  of  centering  in 
constructing  many  thousands  of  feet  of 
telephone,  water-works  and  sewer  tunnels. 
The  drawing  Fig.  I  shows  the  center  rib 
for  one  of  the  water-works  tunnels,  the 
8-ft  circular  tunnel  known  as  the  Blue 
Island  Land  Tunnel  for  the  water  supply 
of  Chicago.  The  lagging  shown  by  Fig.  2 
is  practically  standard  for  all  sections  of 
tunnel. 

The  ribs  are  made  of  channels  in  four 
segments  jointed  together  by  rivetted  angle 
lugs.  The  top  and  bottom  joints,  it  will  be 
noted,  are  on  a  bevel  to  reduce  the  chance 
of  binding  in  taking  apart.  A  cross  strut 
or  chord  strut  braces  the  two  lower  seg- 
ments apart.  The  rib  channels  are  set  up 
with  their  flanges  projecting  outward,  so 
that,  as  will  be  seen  from  Fig.  2,  the  end 
angles  of  the  laggings  hook  over  the 
flanges  and  lock  ribs  and  lagging  firmly 
together.  Each  panel  of  centering,  it  will 
be  seen,  is  independent  and  self-contained, 
so  that  the  centering  is  composed  of  ap- 
proximately 3-ft.  units,  the  parts  of  which 
are  of  such  dimensions  and  weights  that 
they  can  be  readily  handled  by  men  in  con- 
fined spaces. 


In  operation  the  floor  concrete  is  put  in 
first  and  brought  to  grade  at  the  center. 
Then  the  two  invert  segments  of  the  ribs 
are  set  up  and  the  invert  concreted  behind 
the  lagging  units  placed  one  at  a  time. 
The  arch  segments  are  then  erected  and 
the  concreting  completed,  working  up  the 
arch  from  both  sides  by  placing  the  lag- 
ging units  one  at  a  time.  In  practice  in- 
stead of  making  at  A  and  B  the  tight  joint 
shown  by  Fig.  i,  the  arch  ribs  are  made 


erecting  it  ahead  as  the  work  advances. 
Knowing  his  daily  progress  and  the  time 
which  the  centers  must  stand  before  re- 
moval the  contractor  can  readily  fig^iire  the 
length  of  centering  necessary  to  keep  the 
work  going. 

Up  to  the  present  time  Mr.  Jackson  has 
used  this  centering  solely  in  his  own  tun- 
nel work,  but  he  has  now  made  arrange- 
ments by  which  he  will  build  it  to  the  size 
and  section   desired   and  lease   it   to  con- 


Fig.   1 — Steel    Rib*  for  Tunnel   Centers. 


about  an  inch  short  at  each  end  of  the  half 
circle  and  the  space  taken  up  by  wooden 
wedges  between  the  angles;  these  wedges 
can  be  driven  out  in  striking  the  centers, 
allowing  the  ribs  to  drop  free  from  the 
roof.  The  last  or  the  crown  lagging  unit 
is  concreted  over  the  end. 

This  centering  has  several  distinct  ad- 
vantages which  are  well  worth  investigating 
by  contractors.  It  gives  a  particularly 
good  inside  surface.  For  tunnels  up  to 
12  to  IS  ft.  diameters  the  stiffness  of  the 
channel  ribs  is  ample  to  maintain  the  shape 
without  cross  bracing,  and  this  leaves  a 
free  bore  for  material  cars  and  for  con- 
struction work.  The  centering  units  are 
small  enough,  3  ft.,  to  enable  the  lining  to 
be  kept  as  close  to  the  face  as  is  ever  nec- 


tractors  'at  a  cost  which  will  give  a  saving 
over  wood  centers.  The  centering  is  pat- 
ented by  Geo.  W.  Jackson,  Inc.,  Chicago.  111. 
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Fig.  2 — Steei    Lagging  for  Tunnel   Cen- 
ter*. 

essary;  also  the  component  parts  of  each 
unit  are  small  enough  to  be  easily  erected, 
taken  down  and  carried  ahead.  The  life 
of  the  ribs  and  lagging  is  great  and  the 
various  units  are  so  simple  and  sturdy  that 
damage  is  small  and  repairs  are  easy.  The 
idea  is  of  course  to  use  the  centering  over 
and  over,  taking  it  down  at  the  rear  and 


The  Department  of  the  Landes,  formerly 
the  most  miasmic  and  barren  department 
in  France,  has,  by  the  intelligent  cultiva- 
tion of  pine  forests,  been  changed  into 
one  of  the  richest,  most  productive  and 
healthful  sections  of  that  country.  Prior 
to  1803,  the  2,500,000  acres  comprised  in  the 
department,  were  little  more  than  shifting 
sand  dunes  and  marshes.  The  pine  forests 
have  changed'  all  this.  In  the  care  of  these 
forests  the  trees  destined  for  "short  life- 
are  bled  as  soon  as  they  are  big  enough  to 
stand  bleeding,  when  they  have  a  circum- 
ference of  a  foot  or  15  ins.,  the  sapping 
of  young  trees  being  the  only  production 
of  a  new  forest  for  a  time,  and  when  the 
"thinning  out"  time  comes  they  are  "bled 
to  death,"  and  the  timber  used  largely  for 
pit  props,  the  English  demand  guaranteeing 
a  steady  and  profitable  market.  The 
"standing  trees,"  those  giving  promise  of 
most  vigor,  are  never  tapped  until  they  are 
about  3  ft.  in  circumference.  When  these 
have  reached  the  age  of  50  or  60  years  they 
are  cut  down,  and  utilized  for  telegraph 
joles,  railways  ties,  etc.  To  prevent  the 
spread  of  forest  fires,  wide  trenches  are 
dug  about  limited  areas,  and  the  space  kept 
clear. 


There    are   52,000   miles    of   railway  in 
Asia. 
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Earth  and  Rock  Section 


Note:   This  Section  is  devoted  to  metliods  and  costs  of  excavating  eartli  and 
rode  and  bulldlnK  emluinlcments.    It  will  cover  tlie  grading  of  roads  and  rail- 
itMuls,  diking  and  canal  worl<,  dredging,  building  reservoirs  and  eartli  dams, 
'  «ewer  and  water  pipe  trenching,  quarrying,  etc 


Cost  Data  on  Earth  Excavatioa  and  on 
Rabble  Masonry  and  Methods  of 
Recording  the  Same. 

BY  C.    A.   SAWYM,  JX.* 

The  extent  of  the  work  to  be  described 
was  not  large,  yet  it  was  sufficiently  pro- 
longed to  enable  the  writer  to  obtain  re- 
liable costs. 

Relative  to  this  subject  of  cost  data,  it 
is  possible  to  analyze  unit  costs  which  de- 
pend upon  day  labor  and  teams  still  fur- 
ther, in  order  that  the  information  may  be 
quickly  interpreted  and  applied  to  his  own 
work  by  the  busy  engineer  or  contractor. 
Take  for  example  an  itemized  cost  analy- 
sis, in  which  lost  team  time  costs  $0.06 
per  cu.  yd.  of  material  place  measure,  and 
hauling  same  a  certain  distance  costs  $0.30. 
These  figures  must  be  changed  to  the  wage 
rate  per  hour  paid  in  a  certain  location 
before  a  direct  comparison  can  be  made. 
Ordinarily  this  is  done  by  proportion  after 
finding  the  wage  rate  per  hour  for  the 
labor  or  teams  in  the  published  data. 
Then  by  dividing  the  cost  of  hauling  by 
the  length  of  haul  in  hundreds  of  feet, 
the  cost  per  lOo  ft.  of  haul  is  obtained. 

.\11  this  takes  time,  and,  where  search 
must  be  made  through  an  entire  article  for 
the  necessary  information,  the  chances  of 
error  are  multiplied.  For  this  reason,  we 
have  based  a  system  on  the  amount  of  time 
in  hours,  or  decimal  parts  thereof,  neces- 
sary for  one  man  or  one  team  to  do  a 
unit  amount  of  work.  This  time  period 
at  once  becomes  a  factor  in  the  unit  cost, 
the  other  factor  being  the  wage  rate  per 
hour,  of  man  or  team.  Culling  the  time 
factor  the  wage  rate  coefficient,  and,  desig- 
nating the  wage  rate  per  hour  by  the  let- 
ter R,  a  form  of  cost  data  is  obtained 
which  is  adapted  for  quick  comparison.  In 
the  above  example,  assuming  the  wage  rate 
per  hour  for  teams  to  be  $0.60,  and  the 
capacity  of  each  team  to  be  one  cubic  yard 
place  measure,  the  lost  team  time  is 
Vo6-5-$o.6o=o.i  hour,  or  6  minutes.  For 
universal  application,  the  quantity  o.i  R 
gives  the  desired  information.  Assuming 
the  haul  to  have  been  2,000  ft.,  the  cost 
per  one  hundred  feet  is  $0,015.  i\t  the 
wage  rate  per  hour  of  $0.60,  this  shows 
the  time  consumed  to  be  1.5  mins.  As  in 
the  cost  calculation  of  lost  time,  the  cost 
per  hundred  feet  of  haul  can  be  written 
(1.5-^60)  R,  or  0.025  R.  Although  the 
efficiencies  of  no  two  gangs  are  exactly 
the  same  and  as  one  kind  of  labor  differs 
from  another,  the  actual  time  used  to  do 
a  definite  amount  of  work  is  shown  at  once 
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by  this  method  of  carrying  out  the  cost 
analysis. 

The  following  comparison  of  costs  in 
the  above  example  with  those  given  by 
Gillette  on  page  84  of  his  Handbook  of 
Cost  Data,  shows  the  value  of  wage  rate 
coefficients  in  determining  relative  amounts 
of  work  done: 


Time  of  year — December. 
Each  of  the  three  drivers  helped  to  load 
his  own  team,  dumping  same  and  leveling 
off  at  the  fill  For  this  reason  the  total 
time  of  one  driver  is  placed  under  cost  of 
excavation.  The  itemized  costs  of  picking, 
loading,  hauling,  dumping  and  leveling  off 
were :  Per 

Total.         cu.  yd 
Labor,     picking,      load- 
ing 687  hrs.  at  0.20. .  .$137.40  .507 
Hauling,  etc.,  horses  243 

hrs  at  0.25 60.75  224 

Hauling,  drivers  162  hrs. 

at  0.20 32.40  .119 

Totals   $230.55  .850 


Team  

Capacity  

Wage  rate  per  hour 

Coat— Lost  team  time  (loading  and  dumping) . 

Coat  per  100  ft.  of  haul 

Wage  rate  coef.    Lost  team  time 

Wage  rate  coef.  per  100  ft  of  haul 


OUlette. 
.2  horse  dump-wagon 
1  cu.  yd. 
10.36 
0.04 
O.OOB 
0.114 
0.014 


Special  Case. 
2  horse  tip-cart 
1  cu.  yd. 
$0.60 
0.06 
.OlS 
0.10 
0.025 


Comparing  the  wage  rate  coefficients,  it 
is  seen  at  once  that  the  work  of  teams 
in  the  special  case  shows  a  saving  of  12 
per  cent  in  lost  team  time,  and  that  the 
hauling  takes  80  per  cent  more  time  than 
Gillette's  figure.  At  this  point  we  are 
ready  to  ask  why  the  lost  team  time  was 
less  and  the  cost  of  hauling  more  in  the 
special  case.  In  this  connection  are  now 
to  be  considered  the  kinds  of  carts,  stock, 
foreman  and  labor,  as  well  as  kind  of 
material  loaded,  condition  and  grade  of 
roads,  time  of  year,  general  locality,  etc.. 
In  like  manner  the  work  of  bricklayers, 
stone  masons,  and  other  kinds  of  labor 
can  be  compared. 

To  illustrate  the  use  of  this  system  fur- 
ther, a  column  gfiving  wage  rate  coeffi- 
cients is  added  to  the  following  data. 

Below  are  records  showing  cost  of  ex- 
cavation for  and  construction  of  a  25  ft.  x 
18  ft.  fieldstone  rubble  foundation  in  a 
small  town  in  eastern  Massachusetts.  The 
location  was  on  a  hillside  having  a  I  to 
4  slope,  approached  by  a  road  40  ft.  long  x 
8  ft.  wide  from  the  street  to  the  lower 
side  of  the   foundation. 

Size  of  excavation — 26  ft.  long  x  22  ft. 
wide  X  12.8  ft.  deep. 


Masons,  352  hrs.,  at 10.60  : 

Helpers,   456  hrs.,   at 0.80  = 

Stone,  82.6  cu.  yds.,  at 1.00  = 

Cement.  42  bbls,,  at 2.25 : 

Sand,  18.  cu.  yds.,  at 1.00  = 


Lost  team  time  averaged  15  mins.  per  cu. 
yd.  This  is  greater  than  usual,  due  to 
cramped  working  space.  Of  the  total  cost 
of  hauling  ($0,343),  $0.10  is  for  lost  team 
time,  and  $0,243  for  actual  hauling  time. 
This  $0,243  is  equivalent  to  $0,022  per  100 
ft.  of  haul  under  the  above  conditions. 

For  universal  application,  the  unit  costs 
per  cubic  yard  place  measure  would  be : 

Labor,  picking  and  loading-. 2.5      R. 

Single  teams— lost  time 26    R' 

Per  100  ft.  of  haul 057  R' 

in  which  the  numerical  part  of  the  costs  is 
the  wage  rate  coefficient  or  number  of 
hours  or  parts  of  an  hour  necessary  to  do 
the  work  described,  R  and  R'  hting 
respective  wage  rates  per  hour  into  which 
terms  it  is  desired  to  change  for  compari- 
son the  data  given. 

FIELDSTONE  RUBBLE   UASONRY. 

The  masonry  consisted  of  84.9  lin.  ft.  of 
i8-in.  foundation  wall  13.4  ft.  high,  and 
two  road  walls  of  the  same  thickness  41.5 
ft.  long  and  4.2  ft. .  high,  making  82.6  cu. 
yds. 

The  itemized  cost  of  labor  and  material 
used  in  building  foundations  were: 


^oet. 


Per  cent  of    Wag 

Total. 

Per  cu.  yd. 

whole.      Rate  C 

$211.20 

12.66 

88.9                4.3 

136.80 

1.66 

25.3                6.6 

82.60 

1.00 

15.2 

94.50 

1.14 

17.3 

18.00 

0.22 

03.3 

Total.      $643.10 


$6.68 


100.0 


No.  cu.  yds.  in  above — 271. 

Soil — 12  ins.  brown  loam  with  many 
stumps. 

Sub  soil — brown  hardpan  containing 
stones  and  bowlders. 

Labor — Italian. 

No.  of  men — 8  to  9. 

Working  day — 9  hours. 

Teams — one-horse  two-wheel  tip-carts, 
capacity  'A  cu.  yd. 

No.  of  teams — 3. 

Average  haul — 1,100  ft.  from  center  of 
excavation  to  center  of  dump. 


Assuming  2.5  bbls.  cement  to  i  cu.  yd.  of 
1-3  mortar,  the  82.6  cu.  yds.  of  masonry 
are  found  to  contain  16.8  cu.  yds.  of  mortar, 
which  is  20.3  per  cent  of  the  total  amount 
of  wall  laid. 

This  is  an  example  of  winter  work  in  a 
district  where  labor  and  materials  were 
high.  The  fieldstone  used  in  the  masonry 
was  from  cocoanut  to  one-man  stone,  laid 
carefully  with  many  spalls  to  obtain  a  tight 
wall,  as  is  shown  by  the  small  per  cent  of 
mortar  used  and  which  very  closely  shows 
the  per  cent  of  voids  in  the  stont. 
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The  Cost  of  Grading  a  Wagon  Road  in 
Winter. 

In  grading  a  railroad  a  section  of  a 
wagon  road  had  to  b«  built,  and  in  order  to 
carry  on  the  railroad  work  the  wagon  road 
had  to  be  graded  during  the  winter  months. 
The  road  was  2^00  ft.  long  and  30  ft.  wide 
in  the  cuts,  with  a  ditch  on  either  side,  I  ft 
deep,  I  ft.  wide  on  the  bottom,  and  3  ft 
across  the  top.  The  embankment  was  26 
ft.  wide.  There  were  3,936  cu.  yds.  of  ex- 
cavation made  from  the  cuts  and  borrow 
pits.  The  greatest  depth  of  excavation  was 
about  5  ft. ;  it  averaged,  in  most  places, 
about  3  ft. 

The  work  was  commenced  during  the 
last  week  of  January,  when  the  weather  was 
fairly  good,  and  the  lightest  grading  work 
was  done  before  the  worst  weather  set  in. 
A  10  hour  day  was  worked,  the  following 
wages  being  paid : 

Foremen $2.50  and  $  3.00 

Scraper  team   4.75  ■ 

Plow  team  4  horses  and  2  men 9.20 

Snatch  team,  3  horses  and  driver....     6.00 

Loaders    1.60 

Laborers    1.50 

Wagon  teams  4.75 

Road  machine,  8  horses  and  3  men . . .  17.50 

Two  scraper  gangs  worked  during  Jan- 
uary, and  1,194  cu.  yds.  were  moved  in  3 
days.    The  cost  of  this  was: 

Foremen  6  days  at  $3.00 $  18.00 

Scrapers  45  days  at  $4.75 213.75 

Plowing  3  days  at  $9.20 27.60 

Snatch  team  6  days  at  $6.00 36.00 

Loaders  12  days  at  $1.60 19.20 

Dumping  12  days  at  $1.50 18.00 

Total  $332-55 

The  average  haul  on  this  yardage  was 
300  ft.  The  cost  per  cu.  yd.  for  each  item 
was  as  follows: 

Foremen    $0,015 

Scrapers    o.  179 

Plowing   0.023 

Snatching    0.030 

Loading   0.016 

Dumping   0.015 

Total   $0,278 

With  the  wages  paid,  and  for  scraper 
work  in  January,  this  was  a  reasonable 
cost.  The  cost  of  plowing  was  low,  about 
half  of  what  it  would  have  been  had  two 
plows  been  used,  but  one  plow  team  did 
the  loosening  for  the  two  gang^s.  Each 
scraper  moved  26?/$  cu.  yds.  per  day. 

While  this  work  was  going  on,  a  fore- 
man and  crew  of  men  were  laying 
some  12  in.  terra  cotta  drain  pipes  across 
the  roadbed.  Three  such  pipes  were  laid, 
aggregating  123  Hn.  ft,  the  work  including 
the  ditches  for  them,  as  well  as  some  small 
details  to  take  the  water  to  and  away  from 
them.    The  cost  of  this  work  was : 

Foreman   i   day $2.50 

Laborers   I4}4  days 21.75 

Total   $24.25 


This  made  a  cost  per  lin.  ft.  of  pipe  of 
the  following: 

Foreman    $0,020 

Laborers 0.175 

Total  $0,195 

The  work  was  finished  during  February, 
but  for  10  days  of  the  17  worked  it  was 
bitter  cold  and  light  falls  of  snow  occurred. 
The  ground  froze  to  the  depth  of  a  foot 
and  the  work  was  more  expensive  than  that 
done  in  January.  One  scraper  gang 
worked,  the  cost  of  it  being  as  follows : 

Foreman   16.8  days $     50.40 

Scrapers  1314  days 624.15 

Plowing  16.8  days 154.56 

Snatch  team  16.8  days 100.80 

Loaders  33.6  days ; . . .       53.76 

Dumps  33.6  days 5040 

ToUl    $1,034.07 

The  yardage  moved  during  this  time  was 


extra  one  was  kept  in  the  tool  box  to  re- 
place it. 

After  the  foot  of  frost  was  loosened  and 
excavated,  the  plowing  was  done  by  a 
heavy  railroad  plow.  At  night,  before 
stopping  work,  the  entire  excavation  was 
plowed  over  nearly  a  foot  deep;  this  pr«- 
vented  the  ground  from  freezing  >o  solid 
during  the  night  that  the  rooter  plow- 
could  not  loosen  it  the  next  morning. 

The  cost  of  cutting  and  hauling  the 
wood,  and  maintaining  the  tires  wa< : 

Wagons    14    days |66.5» 

Laborers   21   days 31,50 

Total    igUoo 

This  cost  must  be  added  to  the  other 
Distributed  over  the  total  yardage  moved 
during  the  month  this  makes  an  additional 
cost  of  3.8  cts.,  giving  a  total  cost  of  44.J 
cts.  per  cu.  yd.  Naturally,  the  extra  cost 
owing  to  the  frozen  ground  is  not  covcre'! 


r^'s'-f Iff ■ T~-''''l 

Fig.  1 — CroM-seetion  of  Road  as  Built. 

2.539i  the  average  haul  being  350  ft.    Each  by  this  one  item  of  3.8  cts.,  for  a  compari- 

scraper  moved  about  19  cu.  yds.  per  day.  son   of   the   February   itemized   cost   with 

The  cost  per  cu.  yd.  for  each  item  was:      .  that  of  January  shows  a  difference  of  12" 

Foreman   $0,019  cts.    The   cost   of   plowing   is   more  than 

Scrapers    0.245  double  that  of  January,  owring  to  a  great 

Plowing   0.060  extent  to  the  fact  that  during  Febntary  the 

Snatching    0.021  plow  loosened  ground  for  the  one  gang  of 

Dumping   0.020  scrapers    only,    while    during    Januarj'    it 

worked  for  two  gangs.    The  haul  in  Feb- 

Total    $0,405  ruary  had  been  increased  by  50  ft.    Of  the 

In  addition  to  this  cost,  the  ground  for  total  difference  in  cost  at  least  13  cts.  can 

a  number  of  days  had  to  be  thawed,  and  be   directly   charged    to   the   cold    weather 

two  days  of  the  coldest  weather  the  teams  and  freezing  ground, 

could  not  work.    Wood  was  used  to  thaw  Of  the   ground  actually  thawed   by  the 

the   ground,   the    wood   being  cut   on   the  wood  fires  there  were  about  1,511  sq.  yds. 

right    of   way,   thus    saving   the    price    of  The  cost  of  thawing  this   was  about  6- J 

stiimpage  to  the  contractor.    It  was  hauled  cts.   per   sq.   yd.    As  the  frost  penetrateii 


Fig.  2 — Cross-section  of  Road  as  it  Should   Have  Been  Buiit. 


in  dump  wagons;  each  wagon  hauled 
about  Yi  a  cord  per  load,  and  made  four 
loads  per  day,  making  a  total  of  2  cords 
per  wagon  day.  A  crew  of  men  cut  the 
wood  and  loaded  it  on  the  wagons.  Two 
men  built  the  fires  and  maintained 
them.  In  all  about  28  cords  of  wood  were 
used  for  the  thawing.  The  fires  were  built 
in  long  windrows,  and,  ^s  soon  as  the 
ground  was  somewhat  thawed,  the  ashes  of 
the  fires  were  shoveled  to  one  side,  and 
a  fire  built  up  in  another  windrow.  While 
this  was  burning  up,  a  four-horse  plow 
team  with  a  pick  pointed  rooter  plow, 
broke  up  the  ground  that  had  been  thawed. 
This  material  broke  up  into  clods  which 
were  hard  to  load  into  the  scrapers.  The 
plow  point  was  broken  frequently,  and  an 


the  ground  about  one  foot  this  meant  that 
503  cu.  yds.  of  earth  had  to  be  thawed, 
at  a  cost  of  19  cts.  per  cu.  yd.  The  ma- 
terial was  a  red  sandy  clay.  During  the 
rest  of  the  time,  after  the  freeze,  it  wa> 
very  muddy  and  difficult  to  handle. 

Figure  I  shows  a  cross  section  of  the 
road  as  it  was  actually  built  The  trim- 
ining  and  dressing  outside  of  the  ditches 
were  done  by  a  road  machine  immediatelr 
after  the  scrapers  finished  the  work.  Ow- 
ing to  the  winter  weather  eight  horses  bad 
to  be  used  on  the  machine,  and  this  meant 
an  extra  driver.  The  mud  made  the  work 
difficult  The  most  of  this  was  $43-75  for 
2^  days'  work.  As  the  banks  were  26  ft. 
wide,  the  total  area  dressed  by  the  ma- 
chine was  7.467  sq.  yds.,  which  gave  a  co't 
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for  trinuning  and  dressing  with  the  ma- 
chine of  6/10  cts.  per  sq.  yd.  This  cost 
distributed  over  the  yardage  moved,  name- 
ly, 3.936  cu.  yds.,  made  1. 1  cts.  per  cu.  yd. 
After  the  weather  had  settled  in  the 
spring  and  the  ground  had  dried,  a  force 
of  men  under  a  foreman  was  put  to  work 
cutting  the  ditches  in  the  cuts.  The  cost 
of  this  was: 

Foreman  4  days $10.00 

Laborers  37   da>-s 5S-<» 


Total    $65.50 

From  the  ditches,  213  cu.  yds.  were  ex- 
cavated, which  meant  a  cost  of  30.7  cts. 
per  cu.  yd.,  and  as  there  were  3,075  lin. 
ft.  of  ditch  the  cost  per  lineal  foot  was 
2.1  cts.  Distributed  over  the  total  yardage 
excavated,  it  gave  a  cost  of  1.7  cts,  making 
the  total  cost  of  trimming  and  dressing  per 
cubic  yard  as  follows: 

Work  with   road  machine i.i  cts. 

Work  by  hand 1.7  cts. 


Total   2.8cts. 

This  would  also  have  increased  the  cost 
per  sq.  yd.  more  than  i  ct.  If  the  cross 
section  of  the  road  had  been  as  shown  in 
Fig.  2,  the  road  machine  would  have  done 
all  the  dressing  and  trimming  and  the 
$65.50  could  have  been  saved.  This  clearly 
demonstrates  that  Jthe  more  economical 
design  is  that  illustrated  in  Fig.  2.  It 
must  be  rememBered  that  the  dramage  can 
be  amply  cared  for  by  the  crown  and  the 
extra  height  of  the  metal. 

The  road  was  given  a  metal  coat,  sup- 
posedly 6  ins.  thick,  16  ft.  wide,  of  oyster 
shells.  On  account  of  the  mud  in  some 
places  the  shells  were  much  thicker.  These 
shells,  12,300  bushels,  were  delivered  at  a 
wharf  nearby  on  board  of  large  scows,  and 
were  hauled  in  market  wagons  an  average 
distance  of  4,500  ft  The  shells  were  load- 
ed by  scoop  shovels,  and  the  wagons  had 
two  holes  cut  in  the  bottoms.  This  al- 
lowed the  shells  to  be  dumped  out  of  the 
end  of  the  wagon  and  through  the  holes. 
One  man  with  a  large  rake,  a  fork  and  a 
shovel  spread  the  shells.  The  cost  of  this 
work  was: 

Foreman    5.8   days $  14-50 

Wagons   45-3   <J*ys 215-17 

Men  loading  17.4  days 26.10 

Man  spreading  5.8  days 8.70 

Total    $26447 

This  made  a  cost  for  hauling  and  spread- 
ing of  1 1.5  cts.  per  bushel.  The  shells 
were  only  put  on  about  2,300  lin.  ft.  of  the 
road,  giving  about  4,100  sq.  yds.  The  shells 
cost  7  cts.  per  bushel  delivered  at  the 
wharf.  This  gave  a  cost  per  sq.  yd.  of 
shells  in  place  as  follows: 

Shells 21    cts. 

Labor  and  hauling ii.Scts. 


Toul   32-5  cts. 

The  shells  were  not  rolled,  but  they 
were  first  placed  on  the  road  nearest  the 
wharf,  and  the  loaded  and  empty  wagons 


hauled  over  them.    As  any    holes    devel- 
oped, additional  shells  were  placed  in  them. 
The  total  cost  of  the  work  was  as  fol- 
lows: 

Scraper  work   $1,366.62 

Labor  of  laying  drain  pipe 24.25 

123  lin.  ft.  12  in.  T.  C.  pipe  at  30  cts.       36.90 

Thawing  ground    98.00 

Road  machine  work 43.75 

Ditching   in    cuts 65.50 

12.300  bu.  shells  at  7  cts 861.00 

Labor  of  placing  shells 26447 


Total    $2,76049 

All  of  this  work  could  have  been  done 
cheaper  if  it  had  not  been  the  dead  of 
winter.  Even  the  shells  could  have  been 
bought  for  4  or  5  cts.  per  bushel  during 
the  summer. 


The  Original  Estimate  of  the  Ashokan 

Reservoir  Hade  by  the  Borr-Her- 
ing-Freeman  Commissloii. 

As  throwing  additional  light  upon  the 
Ashokan  reservoir  bidding  prices  (see  is- 
sues Feb.  12  and  19)  we  give  herewith  cer- 
tain prices  used  by  the  "Burr-Hering- 
Freeman  Commission"  in  its  report  to  Mr. 
Robert  Grier  Monroe,  Commissioner  of 
Water  Supply,  Gas  and  Electricity,  New 
York  City,  Nov.  30,  1903.  This  report  was 
made  in  relation  to  the  Ashokan  Reservoir 
and  it  is  interesting  to  note  that  .the  subse- 
quent bidding  prices  of  the  John  Pierce  Co. 
were  lower  than  the  estimated  prices  of  the 
Burr-Hering-Freeman  Commission,  par- 
ticularly when  it  is  remembered  that  Prof. 
Burr  and  Mr.  Freeman  have  recently  rec- 
ommended the  rejection  of  the  John  Peirce 
Co.  bid  because  it  was  loo  low  in  its  prices 
for  earthwork. 

Of  course  it  should  be  remembered  that 
the  Burr-Hering-Freeman  report  was 
made  four  years  ago,  but  at  that  time  the 
8-hour  law  was  in  existence  and  wages  of 
laborers  were  substantially  the  same  as 
they  were  last  summer  and  autumn. 

Before  quoting  from  various  pages  of  the 
Burr-Hering-Freeman  report  above  re- 
ferred to,  we  shall  give  a  tabulated  com- 
parison of  the  estimated  prices  and  the  bid 
prices  on  the  items  over  which  there  has 
been  a  dispute : 

SUMMARY 

Estimate  of  the 

Burr-Hering-Freeman 

Commission. 

Earth  excavation $  .25  to  $  .35 

Core  wall,  earth  excavation.,  i.oo 

ETnbankment    20  to      .50 

Rock  excavation 1.25  to    2.50 


Earth  borrow — From  25  cts.  per  cu.  yd.  to 
30  cts.  per  cu.  yd. 

Rock  excavation — From  $1.25  per  ca.  yd. 
to  $2  per  cu.  yd. 

Pages  163  to  165.  In  estimating  the  cost 
of  aqueduct  from  Hibemia  Reservoir  to 
Billings  Reservoir,  the  following  average 
costs  have  been  used: 

Per  Cu.  Yd. 

For  earth  excavation  in  canal $  .30 

For  rehandling  excavated  material....    .25 
For  rock  excavation 1.50 

Pages  141-153.  In  estimating  the  cost  of 
the  Stormville  Reservoir — main  dam  and 
two  small  dikes — the  Billings  Reservoir 
Dam,  Hibemia  Reservoir  Dam,  Silvemails 
Reservoir  Dam  and  the  Ointon  Hollow 
Reservoir  Dam  the  following  prices  for  ex- 
cavation and  embankment  were  used : 

Earth  excavation —  Per  Cu.  Yd. 

Stripping  dam  ba.se $  .25 

Trench  for  core  wall I.OO 

Wing    wall,    waste    weir   gate    house, 

channel,  etc 35 

Rock  Excavation — 

Core  wall  trench 2.50 

Wing  walls,  waste  weir,  etc 1.50 

Embankment — 

Embankment    40 

Excavating  soil  and   depositing  it  in 

embankments,  average  haul  1,200  feet  .25 
Excavating  soil  and  hauling  same  7,000 

feet  to  shallow  flowage  bank 35 

Pages  181  to  184.  In  a  detailed  approxi- 
mate estimate  of  the  cost  of  Ashokan  Res- 
ervoir the  following  prices  are  used : 

Earthwork—  Per  Cu.  Yd. 

Stripping  entire  reservoir $ -30 

Embankment     selected     material     for 

dikes  (spoil  bank  not  included) 40 

Embankment  for  road  crossings 20 

Channel  excavation — 

Base  15  ft  wide,  assuming  one-third 
loose  rock,  one-third  rock  and  one-third 
earth,  rock,  $2;  loose  rock,  65  cts.;  earth, 
35  cts. 

Pages  190  to  195.  In  giving  detailed  es- 
timates of  smaller  reservoirs  in  the  Esopus, 
Rondout,  Schoharie  and  Catskill  valleys  the 
following  prices  are  used : 

PerCu.Yd. 
Stripping    $  .30 


OF   PRICES. 

John  Peirce  Co.'s 

Bid. 

(Rejected.) 

$  .30  to  $  .35 

.60  to    I.oo 

-35  to      .50 

1. 25  to    2.50 


McArthur  Bros.' 
Bid. 
(Accepted.) 

$  .50  to  $  .68 

1.40  to      2..^0 

.50  to      .60 
I.OO  to    3.00 


Report,  page  154.  Estimates  of  cost  of 
aqueduct  work.    Unit  prices. 

The  following  standard  unit  prices  have 
been  used  in  all  aqueduct  estimates,  the 
rates  being  varied  to  suit  local  conditions  of 
each  section : 

Earth  excavation— From  35  cts  per  cu. 
yd.  to  40  cts.  per  cu.  yd. 


Earth    excavation 30 

Rock   excavation 150 

Earth    embankment 50 


Shipments  of  yellow  pine  lumber  from 
eight  southern  and  southwestern  states  for 
igo7  was  3,691,084  M.  ft. 
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Unclassified  and  General  Articles 


Note:  This  section  is  devoted  to  methods  and  cost  articles  on  construction 
worl<  not  properly  coming  under  any  of  the  preceding  classifications. 


Methods  and  Costs;  Some  Old,  Some 
New. 
Road  Treatment  with  Oil. — The  roads 
about  the  factories  of  the  Pope  Motor 
Car  Co.,  of  Toledo,  O.,  are  made  prin- 
cipally of  crushed  rock,  which  is  very 
soft  and  rapidly  disintegrates.  As  a 
means  to  lay  the  dust  and  make  the 
roads  waterproof,  the  company  has  been 
applying  oil.  Ordinary  Ohio  fuel  oil  is 
used  by  the  company  in  its  drop  forge 
department  for  heating  the  steel,  and 
in  the  course  of  time  it  was  found  that 
there  was  an  accumulation  of  thick 
residue  which  could  not  be  used  for 
fuel  purposes.  This  residue  was  used 
in  treating  an  experimental  piece  of 
road.  A  short  stretch  of  heavily  trav- 
eled road  was  selected,  the  loose  stones 
and  refuse  cleaned  off,  and  the  surface 
liberally  sprinkled  with  this  residue  from 
the  oil  tanks,  an  ordinary  watering  pot 
with  the  holes  enlarged  being  used  in 
applying  the  oil.  The  experiment  was 
very  successful,  but  it  was  found  that 
one  application  was  not  enough,  as  the 
tendency  for  the  horses'  hoofs  and  auto- 
mobile wheels  was  to  cut  up  the  oil 
surface.  A  second  and  finally  a  third 
sprinkling  were  therefore  tried.  This 
seemed  to  answer  the  purpose,  and  the 
oil  has  soaked  into  the  road  surface, 
making  an  elastic,  waterproof  coating 
which  absolutely  prevents  the  giving  off 
of  dust,  and  when  the  road  is  used  and 
any  of  the  surface  is  cut  up  by  hors»s' 
shoes,  subsequent  passage  of  vehicles 
will  roll  it  down  into  place.  Roads  coat- 
ed about  Aug.  1  last  answered  very  well 
up  until  the  time  that  there  began  to  be 
frost  in  the  ground,  when  the  oil  surface 
was  torn  up,  allowing  the  water  to  soak 
in  more  or  less,  so  that  the  roads  at 
present  are  covered  with  an  inch  or  two 
of  greasy  mud.  It  is  not  expected,  how- 
ever, that  this  will  cause  any  trouble,  for 
as  soon  as  the  sun  comes  out  and  the 
roads  dry  up  they  will  go  back  to  their 
previous  condition.  If  these  roads  had 
not  been  oiled,  they  would  have  been 
badly  cut  up  at  this  time.  The  cost  of 
the  work  in  this  case  was  simply  the  cost 
of  the  unskilled  labor  required  to  apply 
the  oil.  For  the  above  information  we 
are  indebted  to  Mr.  F.  C.  Gilbert,  Sales 
Manager,  Pope  Motor  Co. 


Replacing  Broken  Cross  Wires  in 
Field  Inttnunents. — The  only  tools  re- 
quired in  this  work  are  a  pair  of  dividers, 
or  a  6-in.  piece  of  copper  or  soft  iron 
wire  bent  to  a  U;  in  a  pinch  a  forked 
stick  will  answer.  The  dividers  have  a 
small   piece   of  beeswax   pressed   around 


their  ends  to  hold  the  spider's  web.  In 
addition  a  small  bottle  of  shellac  dis- 
solved in  alcohol  (a  thin  solution  prefer- 
ably) and  a  cocoon  of  spider  web  are 
needed.  A  couple  of  small  pointed  sticks 
will  also  come  in  handy.  In  putting  in 
the  new  cross  wires,  the  eyepiece  slide 
of  the  instrument  is  unscrewed  and  re- 
moved without  disturbing  the  object 
glass.  The  two  opposite  capstan-headed 
screws  of  the  four  which  hold  the  cross 
wire  ring  in  its  cell  are  taken  out  and 
the  other  two  screws  are  loosened.  Using 
the  latter  as  handles,  revolve  the  ring 
90  degrees  and  insert  one  of  the  pointed 
sticks  through  the  end  of  the  telescope 
tube  into  a  screw  hole;  then  using  the 
stick  as  a  handle,  remove  the  other 
screws  and  take  out  the  ring.  All  old 
shellac  or  dirt  should  be  cleaned  from 
■  the  lines  of  the  reticle  ring  and  the  lat- 
ter, placed  with  the  marked  side  up.  An 
inch  or  two  of  single  web  is  then  drawn 
out  from  the  cocoon,  and  attached  to  the 
ends  of  the  dividers  by  means  of  the 
beeswax.  In  case  a  forked  stick  is  used 
the  web  is  wound  round  the  ends  and 
fastened  with  shellac.  The  web  should 
be  carefully  examined  for  defects  with 
a  pocket  magnifier.  If  found  satisfac- 
tory the  web  is  moistened  by  dipping  in 
water  for  a  few  seconds  or  by  breathing 
gently  on  it.  As  the  wet  web  lengthens 
the  slack  should  be  taken  up  by  opening 
the  dividers;  no  attempt  should  be  made 
to  stretch  the  web  more  than  1-16  in. 
from  its  original  dry  length.  The  web, 
still  on  its  holder,  is  then  carefully  placed 
over  the  reticle,  and  moved  about  until 
it  falls  exactly  in  the  center  of  two  op- 
posite lines;  a  magnifying  glass  should 
be  used  to  insure  accuracy.  A  small 
portion  of  the  liquid  shellac  is  then  put 
over  each  side  of  the  web  about  1-16  in. 
from  the  central  opening  of  the  reticle 
and  left  undisturbed  until  the  shellac 
hardens.  After  all  the  required  webs  are 
set,  the  reticle  is  replaced  in  the  tele- 
scope by  reversing  the  method  employed 
in  removing  it.  When  in  place  the  cross 
wires  should  be  on  the  side  of  the  rig 
toward   the    eyepiece. 


Steam  Scraper  Work. — In  the  Klon- 
dike steam  scrapers  are  often  used  in 
handling  tailings  from  the  creek-mining 
operations.  The  ordinary  steam  scraper 
outfit  used  in  operations  on  tailings  con- 
sists of  a  scraper  of  from  Vi  to  yi  cu. 
yd.  capacity,  operated  by  a  double  drum, 
2-cylinder  hoist,  of  25  to  30  HP.  This 
outfit  handles  on  an  average  250  cu.  yds. 
of  loose  material  in  24  hours  at  an  aver- 
age cost  of  49  cts.  per  cubic  yard.     In 


explanation  of  this  high  cost  it  may  be 
stated  that  the  wages  of  laborers  are 
about  $5  per  day  with  board,  or  $8  with- 
out board;  that  bituminous  coal  at 
Nome  costs  $17  per  short  ton,  and  that 
spruce  wood  for  fuel  costs  about  $12 
per  cord.  The  scrapers  drag  the  ma- 
terial from  the  pit  to  tbe  dump,  a  hori- 
zontal distance  of  from  100  to  300  ft 
and  a  vertical  distance  of  20  to  5C  ft 
The  gang  employed  usually  consists  of 
three  to  four  men — a  fireman,  a  hoist- 
man  and  either  one  or  two  men  to  fill. 
guide  and  dump  the  scraper.  The  form 
and  rigging  up  of  the  scrapers  and  the 
system  of  sheaves  and  drawback  usually 
employed  are  shown  in  the  accompany- 
ing figure.  Toothed  scrapers,  like  the 
one  shown  in  the  cut,  are  not  always 
used,  but  are  preferred.  An  adaptation 
of  one  of  these  plants  was  used  in  strip- 
ping loam  in  excavating  for  a  reservoir 


Enf-Cantr 

Sketch  Showing  Arrangement  In   Steam 
Scraper  Work. 

at  Portland,  Ore.  In  this  case  a  bottom- 
less scraper  was  used.  The  scraper  had 
a  theoretical  capacity  of  6  yds.,  but  actu- 
ally handled  about  3  yds.  In  the  work 
in  seven  10-hour  days,  stripping  to  4  ft 
in  depth,  400  cu.  yds.  per  shift  were 
handled  by  the  outfit.  Furrows  300  ft 
long  were  made  by  the  scraper.  .A. 
60  HP.  boiler  was  used  but  only  one 
cord  of  wood  at  $2  was  burned  per  day. 
A  double  drum  hoist,  provided  with  10  x 
12-in  cylinders  and  geared  6  to  I,  was 
used.  The  gang  consisted  of  a  winch- 
man,  a  fireman,  and  two  scraper  men,  at 
$2.50  per  day.  Under  these  considera- 
tions the  operations  were  said  to  cost 
about  5  cts.  per  cubic  yard. 


Building  permits  totaling  $580,492,196  in 
value  were  granted  in  the  larger  cities  of 
the  United  States  in  1907. 
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LBTTERS  TO  THE  EDITORS. 

Some  Additional  Data  on  the  Method 
and  Cost  of  Constructing  Rein- 
forced Concrete  Poles. 

Sirs. — The  prime  factors  in  the  construc- 
tion of  concrete  poles  are  the  materials 
forming  the  grout.  This  is  true  of  all  con- 
crete construction,  but  particularly  so.  in 
the  construction  of  concrete  poles,  where 
the  cross-section  is  small  and  the  greatest 
possible  tensile  strength  is  desired.  Un- 
less the  best  quality  of  crushed  stone  and 
sand  is  used,  desired  results  cannot  be 
obtained.  The  accompanying  cuts  show 
the  method  of  molding  concrete  poles  on 
T.hicb  these  and  the  following  remarks  are 
based. 

The  steel  reinforcing  rods  are  placed  I 


Yi  cu.  yd.  concrete  at  $7.50  per  yd 3.75 


.f/ay-TCa-y/c 


Finishing   Pole*  at  Yard. 

in.  from  the  surface  of  the  pole  in  3  sets; 
four  rods  extend  to  the  top  of  the  pole, 
four  rods  two-thirds  of  the  length  of  the 
pole  and  four  rods  one-third  of  the  length. 
In  testing  the  finished  pole  to  destruction 
this  distribution  of  the  steel  was  found  to 
be  practical,  giving  a  uniform  stress  from 
top  to  ground  line.  A  30-ft.  pole  with  6-in. 
top  and  9-in.  base  deflected  3  ft.  at  the 
top  from  a  plumb  line,  and  straightened 
when  the  load  was  removed  without  any 
apparent  damage  to  the  pole.  A  30-ft.  pole 
must  stand  a  strain  of  2,500  ft.  lbs.  at  the 
gToundline.  The  feature  to  be  reckoned 
with  in  the  building  of  a  line  of  concrete 
poles  is  the  transportation  and  erection. 
\  30-ft.  pole,  with  a  6-in.  top,  will  weigh 
2.000  lbs.  It  is  a  practical  proposition  to 
build  this  length  pole  in  a  yard,  in  forms 
on  the  ground.  A  pole  of  any  greater 
length  should  be  built  in  place,  from  the 
ground  up,  although  I  have  erected  45-ft. 
poles  that  weighed  5,600  lbs.  The  30-ft. 
reinforced  concrete  pole  can  be  built  in 
Chicago  for  $7.50  and  erected  with  proper 
equipment   for  $1   each. 

The  reinforced  30-ft.  concrete  pole  with 
6-in.  top  and  lo-in.  base,  and  corners 
chamfered  to  i-in.  .radii  contains  V2  cu.  yd. 
of  concrete  and  200  lbs.  of  steel,  the  cost 
being  as  follows : 
xo  lbs.  of  steel  at  $1.85  per  100  lbs. .  .$3.70 


Total  $7.45 

The  estimate  of  the  cost  of  the  finished 
pole  is  based  on  the  following  prices: 
Crushed  stone  $1.25  per  cu.  yd.,  sand  $1.10 
per  cu.  yd.,,  cement  $1.75  per  barrel,  and 
labor  20  cts.  per  hour.  In  erecting  con- 
crete poles,  the  equipment  will  vary  to  suit 
the  conditions.  On  traction  lines,  where 
the  poles  are  close  to  the  track,  the  most 
convenient  method  of  erection  is  to  rig 
a  hinged  stiflf-leg  derrick  on  a  flat  car, 
with  a  boom  of  sufiScient  length  to  pick  up 
poles  on  cars  at  either  end  of  the  derrick 
car.  This  derrick  should  be  hinged  so  as 
to  be  conveniently  lowered  to  pass  under 
grade-crossings  and  obstructions  of  any 
nature.  On  steam  railway  construction, 
where  the  pole  line  is  often  60  to  70  ft. 
from  the  track,  a  derrick  truck  with  jack- 
arms  is  used  in  the  same  manner  as  the 
car,  picking  up  the  delivered  poles  from  the 
ground  instead  of  froiii  the  car. 
Yours  very  truly, 
•  F.  J.  Hunt. 

Richmond,  Ind.,  Feb.  14,  1908. 


Methods  and  Cost  of  Excavating  Sewer 
Trench  with  Steam  Shovels. 

Sirs :  Can  you  refer  me  to  any  data 
regarding  the  use  of  steam  shovels  for  ex- 
cavating sewer  trenches?  I  desire  to  know 
the  method  of  mounting  and  moving 
shovels  on  such  work  and,  particularly,  to 
obtain  data  regarding  the  operating  cost. 
Very  truly  yours, 

"Engineer."' 

Chicago,  111.,  Jan.  20,  1908. 

(We  know  of  very  few  published  data 
on  the  cost  of  this  class  of  work.  Trenches 
from  4'  to  10  ft.  wide  and  from  15  to  18  ft. 
deep  can  readily  be  dug  with  a  small  steam 
shovel  that  has  a  long  dipper  arm  substi- 


Vlew  of  45-ft.  Pole. 

The   weight  of  this  pole  was  5.500   lbs.   and 
Its  cost  In  place  was  117.50. 

tuted  for  the  regular  size  arm.  A  light 
shovel,  like  the  Little  Giant  shovel  manu- 
factured by  the  Vulcan  Iron  Works,  To- 
ledo, O.,  can  readily  be  taken  off  the  trucks 
and  mounted  on  skids;  a  shovel  of  this 
weight  will  be  found  easy  to  handle  on 
rollers  and  to  require  less  shoring  to  main- 
tain the  trench  than  a  heavier  shovel.  A 
steam  shovel  of  this  size  can  be  counted 
upon  to  excavate  from  400  to  500  cu.  yds. 


under  favorable  conditions  in  digging  in  a 
bank,  but  in  working  in  a  sewer  trench 
much  less  work  will  be  done.  The  narrow- 
ness of  the  trench  is  a  limiting  factor,  as 
is  also  the  depth.  We  know  of  one  con- 
tractor who,  in  digging  an  i8-ft.  trench  for 
a  i2-ft.  sewer,  has  averaged  between  350 
and  400  cu.  yds.  per  lo-hour  day;  part  of 
the  material  was  dumped  alongside  the 
trench  and  part  was  loaded  into  wagons 
and  hauled  away.  The  material  dumped 
on  the  ground  was  put  on  one  side  of  the 
trench  and  the  other  side  was  reserved  for 
the  loading  of  wagons.  The  timber  gang 
worked  in  front  of  and  under  the  shovel, 
shoring  the  sides.  The  crew  for  the  work 
consists  of  about  the  regular  crew  worked 
on  shovels  of  this  size;  namely,  engineer, 
fireman,  craneman  and  four  laborers.  One 
foreman  can  look  after  both  the  shovel  and 
the  shoring  gangs.  In  an  8  ft.  trench  the 
output  would  be  less  than  in  a  12-ft.  trench ; 
10  per  cent  wot/ld,  perhaps,  be  a  fair  re- 
duction. In  regard  to  shoring,  it  may  be 
said,  that  if  the  work  is  in  the  country, 
shoring  can  be  done  away  with  and  money 
actually  saved  by  excavating  a  slope  on 
the  sides,  the  few  yards  extra  excavation 
being  less  costly  than  timber  work.  In 
addition  to  the  above  general  information, 
based  on  a  knowledge  by  the  editors  of 
several  jobs,  we  can  also  give  briefly  some 
observations  made  by  Mr.  Geo.  E.  Zim- 
mermann.  Contractor,  Milwaukee,  Wis., 
who  has  used  a  Vulcan  shovel  for  sewer 
work  for  some  five  years.  Mr.  Zimmer- 
mann  states  that  a  shovel  pays  best  on 
wide  trenches,  say  from  4*  to  10  ft.;  for 
narrow  and  shallow  trenches  there  ure 
other  machines  which  will  do  the  work 
cheaper.  He  uses  a  Buckeye  Traction 
Ditcher  for  pipe  sewers  and  water  main 
work.  For  hard  clay  and  boulders  the 
steam  shovel  is  the  best  of  all  machines. 
Mr.  Zimmermann  does  not  remove  the 
traction  wheels  from  his  shovel;  when  a 
shovel  will  be  worked  for  months  on  a 
large  job,  without  moving  to  another  job, 
it  is  all  right  to  remove  the  wheels  and 
mount  the  shovel  on  a  scow  or  skids,  but 
when  the  shovel  is  moved  frequently  from 
one  job  to  another,  the  cost  of  moving  on 
skids  or  changing  from  skids  to  wheels  and 
back  again  is  too  expensive.  To  use  the 
shovel  on  wheels  he  constructs  a  track  of 
6  X  8  in.  X  6  ft.  timbers  as  follows :  Oak 
timbers  of  6  x  8  in.  x  16  ft.  are  laid  across 
the  trench.  Two  timbers  laid  side  by 
side  and  breaking  joints  form  each  "rail" 
of  the  track.  It  requires  about  40  cross- 
timbers  so  as  not  to  delay  operations  As 
the  shovel  advances  about  8  ft.  each  move, 
the  pit  men  can  carry  about  eight  cross- 
timbers  from  behind  the  shovel  and  pile 
them  across  the  trench  just  ahead  of  the 
shovel,  whence  they  can  be  quickly  dis- 
tributed when  it  comes  time  for  another 
move.  With  this  method  the  working 
force  consists  of — 

I  craneman,  at  $3.50 $  3.50 

I  engineer,    at   $5 5.00 
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4  laborers,  at  $3 12.00 

Coal,  per  day 3.00 

Total,  per  day $23.50 

Four  laborers  are  necessary  to  keep  the 
trench  shored  so  as  not  to  delay  moving 
ahead.  About  one-half  the  time  during  the 
day  is  required  for  shoring  and  movuig 
aliead.  Regarding  the  cost  of  digging.  Mr. 
Timmermann  states  that  it  depends  on  the 
nature  of  the  ground.  He  has  dug  aii 
8x  14  ft.  trench,  2,200  ft.  long,  at  an  aver- 
age cost  of  38  cts.  per  lin.  ft.  To  dig  the 
same  trench  by  hand,  he  figures,  would 
have  cost  $2.50  per  lin.  ft.  Mr.  Zimmer- 
mann  uses  two  dippers  on  his  shovel,  one 
for  narrow  trenches  about  30  ins.  wide  and 
another  for  wide  trenches. 

The  preceding  figures,  while  quite  gen- 
eral in  character,  will  give  our  corres- 
pondent some  of  the  information  that  he 
is  seeking.  We  should  be  glad  to  have 
further  data  from  any  of  our  readers  who 
have  experience  in  this  line  of  wori*. — 
Editors.) 


The  Chilean  Congress  has  passed  a  bill 
authorizing  the  president  to  make  contracts 
for  a  railroad  running  north  and  south. 
The  bill  limits  immediate  expenditure  to 
about  $37,500,000,  but  it  is  intended  event- 
ually to  extend  the  line  to  the  northern  and 
southern  frontiers. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have 
on  file  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  In  sending:  for 
catalogs  reviewed  or  advertised  in  this  pa- 
per, you  will  confer  a  favor  on  us  if  you 
will  write  direct  to  the  advertisers  and 
state  that  you  saw  the  catalog  mentioned 
in  EmgititeriHg-Conlractmg.  If  you  are  in 
the  market  for  tools,  machinery  or  supplies 
tell  us  and  we  will  notify  promptly  the 
leading  manufacturers. 

No.  0S95 — Concrete  Block  Machine. — A.  Q. 
Boos.    Jackson,   Mtch. 

The  machine  described  In  this  64-paBe 
pamphlet  is  of  the  face-down  type.  This 
permits  the  mortar  facing  to  l>e  tamped  di- 
rect ly  on  the  face  plate.  These  face  plates 
are  made  In  plain  paneled  forms  and  also 
In  ornamental  forms  of  various  patterns. 
The  pamphlet  describes  the  construction  and 
operation  of  the  machine,  tells  how  bloelts 
are  made  with  It,  and  gives  a  large  num- 
l>er  of  illustrations  of  separate  blocks  and 
of  concrete  block  buildings. 

No.  059S — Dragon  Portland  Cement.— The 
lAwrence  Cement  Co.,  1  Broadway,  New 
York. 

This  126-paBe  pamphlet  has  been  gotten 
up  with  exceeding  care  and  gives  an  ex- 
cellent account  of  the  properties  of  this  well- 
known  cement  nnd  of  the  many  structures 
In  which  it  has  been  employed.  There  Is 
an  Introductorj-  section  describing  the  quar- 
ries and  the  process  of  manufacturing  Drag- 
on cement,  followed  by  rules  for  testing  ce- 
ment, for  mixing  and  placing  concrete  and 
for  various  other  parts  of  cement  and  con- 
crete work.  The  illustrations  are  handsome- 
ly printed  and  show  a  large  number  of  im- 
portant structures.  There  is  also  a  large 
-number  of  testimonial  letters  from  engineers 
and  architects  who  have  used  this  cement. 

No.  0597 — Concrete  M  ixere.— Koehrlng  Ma- 
chine Co.,  Milwaukee,  Wis. 

The  mixer  described  In  this  pamphlet  is 
of  the  non-tilting  type  and  Is  furnished 
either  with  or  without  automatic  loading 
bucket.    A  separate  machine  for  street  work 


in  which  the  discharge  Is  handled  by  con- 
veyor and  disposed  directly  in  place  la  also 
descril>ed  and  illustrated.  Tables  of  sizes 
and  capacities  are  given  and  all  the  other 
usual  catalog  information.  The  mjpcer  Is  an 
interesting  one  and  the  catalog  Is  well  worth 
securing. 

No.  0SS8 — "Two  In  One"  Hoisting  Drum. — 
The  Hayward  Co.,  New  York. 

This  pamphlet  is  devoted  to  a  description 
of  the  "Two  in  One"  drum  which  lias  recent- 
ly been  put  on  the  market  by  the  at>ove 
company.  Briefly  described  the  device  con- 
sists of  two  drums  mounted  on  the  same 
bed  plate  and  acting  as  one  drum.  This 
drum  can  be  used  on  dredges,  excavators, 
traveling  derricks,  guy  and  stiff  leg  derricks, 
locomotive  cranes  and  in  fact  almost  every 
style  of  machine  capable  of  operating  an 
nutomatic  bucket.  The  pamphlet  is  well 
worth  securing  by  contractors. 

No.  0S99^<2abrlel  System  of  Concrete  Re- 
inforcement.— The  Gabriel  Concrete  Rein- 
forcement Co.,   Detroit,  Mtch. 

This  118-page  book  Is  largely  given  up  to 
a  complete  set  of  designing  talues  for  the 
system  of  reinforcement  named  above.  The 
Gabriel  bar  Is  a  trussed  l>ar  which  is  placed 
In  the  forms  as  a  unit.  This  book  discusses 
the  formulas  used  in  designing  beams  and 
columns  and  gives  a  complete  set  of  tables 
for  columns,  floor-slabs  and  girders.  The 
tables  have  been  very  carefully  gotten  up 
and  are  quite  complete  and  should  t>e  of  use 
to  engineers  engaged  in  designing  reinforced 
concrete  structures. 

No.  0600— Vault  Lights.— Albert  Orauer  A 
Co.,  Detroit.  Mich. 

The  Vault  Lights  descrll>ed  In  this  S(-page 
pamphlet  consists  of  a  reinforced  concrete 
rack  or  grid  which  supports  the  prisms. 
Complete  details  of  constniotion  are  given 
with  records  of  strength  tests  and  a  dis- 
cussion showing  the  illuminating  value  of 
the  special  prisms  used.  The  pamphlet  is 
well  printed  and  illustrated  and  will  be  of 
use  to  engineers. 

No.  0601 — Locomotives. — Baldwin  Locomo- 
tive Works,  Philadelphia,  Fa. 

This  32-page  pamphlet  descrlties  In  a 
ver>'  complete  manner  the  locomotives  which 
this  coroniny  has  built  for  the  Central  Rail- 
road of  Bmzll.  The  history  of  this  railrcad 
and  of  the  development  of  the  special  type 
of  locomotives  designed  for  it  is  very  Inter- 
esting and  the  pamphlet  is  well  worth  read- 
ing. 

No.  0602— Steel  Tires.  —  Standard  Steel 
Works  Co.,  Philadelphia,   Pa. 

This  38-page  pamphlet  contains  a  reprint 
of  a  paper  on  "Steel  Tires — Causes  of  De- 
fects and  Failures,"  read  by  George  L.  Nor- 
rls,  before  the  Western  Railroad  Club  on 
October  17.  1907.  The  paper  is  one  of  the 
most  complete  that  has  been  presented  on 
this  subject,  and  the  company  at>ove  named 
has  published  It  In  excellent  shape  with  half- 
tone illustrations  and  all  the  necessary  ty- 
pographical care  necessary  to  bring  out  the 
full  force  of  the  picture  defects  shown.  The 
pamphlet  is  well  worth  securing  by  railway 
engineers  and  motive  power  omclals. 

No.  0603 — Concrete  Mixers. — The  Hartwlck 
Machine  Co..  Jackson,  Mtch. 

The  Mixer  described  In  this  pamphlet  Is 
known  as  the  Schelffler  Proportioning  Mixer. 
It  Is  a  mixer  of  the  continuous  type  pro- 
vided with  mechanism  for  feeding  and  pro- 
portioning the  concrete  materials.  The 
pamphlet  describes  and  illustrates  the  con- 
struction and  operation  of  the  mixer  and 
gives  dimensions  and  details  of  the  various 
sizes  and   capacities. 

No.  0604— Bacterial  Sewage  Filters.— Pad- 
nc  Flush  Tank  Co.,  Chicago. 

The  oliject  of  this  62-page  pamphlet  Is  to 
show  the  application  of  the  automatic  appa- 
ratus manufactured  by  the  above  named 
company  to  various  types  of  bacterial  sew- 
age filters.  To  accomplish  this  purpose  the 
pamphlet  illustrates  a  number  of  disposal 
plants  designed  by  engineers  and  equipped 
with  the  apparatus  speclfled.  These  plans 
are  very  well  worked  out  and  should  be  of 
Interest    to   city    engineers. 

No.  0605 — Engineers'  Instruments. — F.  W. 
Devoc  &  C.  T.   Raynolds,  New  York  City. 

This  336-page  catalog  gives  prices  and 
other  catalog  data  regarding  the  full  line  of 
artists'  materials  manufactured  by  the  com- 
pany named.  Besides  artists'  materials  the 
company  manufactures  a  full  line  of  instru- 
ments and  materials  for  mechanical  drafts- 
men. Practically  every  form  of  instrument 
and  all  kinds  of  materials  used  by  both  ar- 
tist and  draftsmen  are  listed  In  this  cata- 
log. It  should  be  of  use  for  the  'flies  of 
drafting  offices. 


Personals. 

Col.  Augustus  Pruyn,  a  retired  civil  eagl- 
neer,  died  recently  at  his  home  in  AllaiiT. 
N.  Y.,  aged  77  years. 

Mr.  Hugh  Bonner  has  l>een  appointed  FIrr 
Commissioner  of  New  York  City,  auo-wdlng 
Mr.  Francis  J.  Lantr>-,  resigned. 

Mr.  Philip  J.  Nash  has  taken  charge  of  the 
Sales  Department  In  Chicago,  of  the  Krmt 
Wiener  Co.  of  New  York.  The  Chicago  of- 
fices are  located  In  No.  863  .Monadnork 
Bldg. 

Mr.  8.  Bent  Russell.  M.  Am.  80c.  C.  F... 
Consulting  Engineer,  of  St.  L>ouis,  Mn..  has 
been  appointed  Chief  Engineer  and  .Super- 
intendent of  the  Water  Works  of  Louisville, 
Ky. 

Mr.  A.  Bement.  Member  of  the  Hoard  of 
Consulting  Engineers  i^f  the  Smoke  Abate- 
ment Commission  uf  Chicago.  111.,  has  bees 
appointed  by  the  Illinois  Coal  Operators' 
Association  a  member  of  Its  Coal  StoUns 
and    Anti-Smoke    Committee. 

Mr.  J.  M.  Dnrrance  and  Mr.  F.  N.  Vnvr 
have  l)een  elected  Directors  of  the  Fred  A. 
.Tones  Construction  Co.  of  Houston.  T<"x. 
The  company  is  now  building  an  IntenirNui 
line  between  Dallas  and  Sherman.  Tex. 

Messrs.  G.  N.  Scherer.  Henry  C.  Adam* 
and  Michael  J.  Quigley  have  organised  the 
Southwestern  Engineering  &  Construction 
Co.,  of  Newark.  N.  J.,  for  the  purpose  of 
constructing  and   operating   railroads. 

Mr.  Charles  R  Pease  has  been  elected 
President  of  the  Pease-Buzatt  Construction 
Co..  recently  organized  to  engage  in  a  gen- 
eral construction  business.  The  headquar- 
ters of  the  company  will  be  at  Indianapolis. 
Ind. 

The  firm  of  Graves  A  Stephens.  PuMIr 
Works  Contractors,  Cleveland,  O..  has  been 
dissolved  by  mutual  consent.  Mr.  G.  H. 
Graves  has  purchased  the  entire  interest  of 
Mr.  D.  C.  Stenhens  In  the  business  and  «•- 
sumed  all  its  liabilities. 

Mr.  Allen  N.  Spooner,  M.  Am.  Soc.  C.  G.. 
has  been  apnolnted  Dock  Commlasioner  of 
the  City  of  New  Yorl?.  to  succeed  Mr.  John 
A.  Bensell,  .M.  Am.  Soc.  C.  E..  who  was  re- 
centlv  appointed  Commissioner  of  the  Boani 
of   Wafer   Supply   of  the  city. 

The  following  otHcers  were  elected  at  the 
recent  annual  meeting  of  the  Conne<-tlcut 
Society  of  Civil  Enginers:  President.  Mr 
EMward  W.  Bush,  Hartford,  Conn.;  first  vice 
President,  Mr.  F.  J.  Easterbrook,  New  Ha- 
ven. Conn.:  second  vice  President.  Mr.  Fred- 
erick H.  Olderahaw,  New  Britain.  Conn.: 
Secretary  and  Treasurer,  Mr.  J.  Frederlclt 
Jackson,  New  Haven,  Conn. 

Wlllard  A.  Gray.  Chief  Engineer  of  the 
Milwaukee  plant  of  the  American  Bridge 
Co.,  died  recently  at  his  home  In  Wanws- 
tosa.  Wis.,  aged  41  years.  Mr.  Gray  entered 
the  employ  of  the  Milwaukee  Iron  A  Bridge 
Co.  (now  the  Milwaukee  plant  of  the  Amer- 
ican Bridge  Co.)  In  1898.  Previous  tn  tbnl 
he  had  been  with  the  Clinton  Bridge  Co.,  of 
Clinton,  la.,  and  l>efore  that  he  was  an  aa- 
slstant  to  his  father,  who  waa  Chief  Engi- 
neer of  the  Chicago  A  Alton  R.  R. 

Mr.  L.  H,  Taylor  has  resimed  as  Supenis- 
ing  Engineer  In  the  U.  S.  Reclamation  Ser- 
vice and  has  opened  ofDces  in  the  Chronicle 
Bldg.,  San  Francisco,  Cal..  where  he  will 
engage  In  a  consulting  and  general  engineer- 
ing practice.  Mr.  'Taylor  Is  still  retained 
as  Consulting  Engineer  by  the  U.  S.  Recla- 
mation Service,  but  will  devote  the  most 
of  his  time  to  private  practice.  Mr.  Tavtor 
had  direct  charge  of  the  Truckee-Carson  ir- 
rigation project  in  Nevada  from  its  incep- 
tion in  1902  until  Its  completion  in  1907. 

Mr.  Wynn  Meredith,  M.  Am.  Inst.  E.  E.. 
lias  become  a  partner  in  the  flrm  of  Sander- 
son &  Porter,  Engineers  and  Contractors, 
and  will  have  charge  of  the  Western  office 
which  they  have  opened  In  the  Union  Trust 
Bldg..  San  Francisco.  After  a  technical 
training  at  the  University  of  Illlnnls.  Mr 
Meredith,  In  1888,  became  engaged  in  tbe 
construction  and  operation  of  lighting  and 
railway  properties.  He  was  actively  con- 
nected with  the  engineering  and  operation  of 
the  electrical  plant  of  the  World's  Fair  st 
Chicago.  In  1S93.  and  the  California  Fair  In 
1894,  subsequently  Ijecomlng  associated  with 
Messrs.  Hasson  A  Htmt,  and  later  a  member 
of  the  flrm  of  Hunt,  DiUman,  Meredith  * 
Allen.  San  Francisco,  Cal.  During  15  yean' 
residence  In  California  Mr.  Meredith  has 
been  engaged  In  general  engineering  work 
and  prominently  Identlfled  with  many  of  the 
Important  hvdro-electric  and  transmission 
developments  on  the  Pacific  Coast,  in  the 
United  States  and  Canada. 
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^QINEERINQ-CONTRACTINQ  ^  *  I-^cM  Interval  the  Panama  Canal  Jo«ey  end.    in  March,  1882,  the    New 

A  W«ldr  "Method.  »dCo.t"J<mn»l  CkJUUnlssiOn  Awaids  Thrcc  "^'°'|'  Shaft  had  been   completed.     In   No- 

lor  Civil   Bnsiacen  and   Contractofs.  ■RnJWJ         C      trarts  vember,    1882,    lack   of    money   brought    all 

wm  WHICH  Au  ooiiBo»D  Bttuoing  i/ontracts.  ^^^^  ^^  ^  ^^^p.  ^^^  ^,^^^  ^j^^^  ^^^^^  ^^ 

ENQINEERINQ  WORLD  Three    contracts    for    erecting   buildings  follows:    The  New  Jersey  south  tube  was 

•nd  have  just   been   awarded   by   the   Panama  completed  for  570  ft.  and  the  north  tube  for 

CONTRACT  NEWS  Canal   Commission.     The  "Canal   Record"  ,543  ft.  and  74  ft.  of  the  New  York  north 

P»Uisheder.ryWedne«layby  says :  tube  was  finished.     By  April,   1883.  more 

TBB  MYRON  C  CURK  PUBLISHING  Ca  "The  future  policy  of  the  Commission  as  funds  had  been  raised  and  work  was  started 

3SS  DeaiW  ^^  CUcago  '°  continuing  this  method  of  building  con-  again  at  the  New  York  end  only;  by  Au- 

Toepbooe  HuDwn  KM  struction  as  a  regular  practice  will  depend  g^st  the  north  tube  at  this  end  had  been 

Nbw  Yokk  Orrici:    iJ-21  Park  Row  "PO"  'he  results  obUined  from  these  three  advanced  to  150  ft  and  the  south  tube  to  20 

Tei.piiooe  M»  oomaadt  contracts.    It  is  the  intention  of  the  Com-  ft.,   ^hen   work   was   stopped   for   lack  of 

BonoH  0»Fic.:    170  Summer  Street  mission  to  reduce  the  cost  of  buildings  and  money.    In  April,  1887,  more  money  having 

•wepbooe  M8t^  Main  jf  jhU  result  cannot  be  obtained  by  con-  been  got,  work  was  resumed  at  the  New 

HALBERT  P.  GILLETTE  .   .  Makaoino  Bdito«  s^ucting  buildings  by  day's  labor,  an  effort  jersey   end   and   by   September    the  north 

^?k  ^  HAUER.!  will  be  made  to  do  so  by  contract."  tube  had  been  completed  for  1,840  ft.  when 

c!t.  MURRAY.         f    •    •   Amociate  EotroRa  We  fail  to  see  the  logic  of  the  reasoning  ^ork  was  again  suspended.    Than  English 

^- ^ITH             J  that  leads  the  Commission  to  base  its  "fu-  capitalists  and  contractors  took  hold  of  the 

rSoi&BRT       .■.■.ADvaamiMoMiNAo"  *"''*  P*''''''"  '"  """'"  *>*  *'«  '«'"*  "P^"  work    resuming   construction     in     March, 

• —  the  results  obtained  from  three  smaU  build-  ,889.    A  shield  was  built  and  cast  iron  lin- 

SVBSCRIPTI'JN  RATES  (PayatU  iH  Admma).—  in«  Contracts ;  particularly  when  every  ar-  jng  was  substituted;  work   was  continued 

£,A2JCrSlSr^."ft!j^*R&.PWj/^  chitect  in  America  has  learned  that  the  o«/y  „„til   August.    1891,    when    lack   of    funds 

Itlamh. RttmUic i^Pa'iama.CmiU Zem and  fdami  economic  method  of  erecting  buildings  is  again  caused  a  shut  down.     By  this  time 

"ttatf^  (ft  issn*s)  to  Dominion  ,4  Canada.  ^^  contract.     We  are  gravely  told,  how-  ,he  New  Jersey  north  tube  was  3.916  ft. 

$>mayariUimui)ioattoiluTamntri4i.  evef,  that  the  Commission  is  about  to"  test  out.    Foreclosure  proceedings  were  brought 

ADVERTISING  RATES  stnioH applicatum.  the  contract  System  of  doing  work.     Per-  and  the  tunnel  was  sold  in  1899  being  pur- 

l>t«(«l  aaaeoond-elaa  matter  April  17  1907  at  the'  ^^^^  *'  *'"'"'*'  ***  t''*"''^'  ^°^  *his  slight  chased  bv  Stetson,  Jennings  &  Russell  for 

grtOffloo  at  Chicago.  UUnoU.  under  ;cto^  March  symptom  of  returning  sanity.  the  bondholders.    In  1902  the  New  York  & 

■                                                                             New  Jersey  R.  R.  Co.  resumed  work  with 

C  O  N  T  E  NT  S  The  Opening  of  the  First  Hudson  River  ^"■-  '^*'''"  ^-  J^*^°^*  *«  '^''•'^  engineer. 

^^^^^^:^^:^^:^^^———--:^^--——^-^—:—  _          .  From  this  time  on  work  progressed  with- 

EorroRiAL :  out   interruption,  the  north     tube      being 

In    a    Lucid    Interval    Panama   Canal  The  first  tunnel  under  the  Hudson  River  holed  through  on  March  11,  1904.  and  the 

Commission    Awards   Three   Build-  at   New    York   City  begun   in    November,  south  tube  on  Sept  30   1905 

Tr  cSentrof  •  the  "  Firsi '  Hudson"'  '874-  was  opened   for   traffic  with   formal  ' 

River    Tunnel 131  ceremony  on  Tuesday.  Feb.  25,  just  as  the 

The    Names    of    650    Applicants    for  last  preceding  issue  of   this   journal   was  mu-.  w-— .- «<  «en  a__i<...*.«».  u.^ 

Memb«;ship  in  the  American  Socie-  going   to   press.     Few   engineering   works  ^^«  *"°«»  «*  *5°  Applicants  for  Mem- 

Co.N^m  SilSiON  ""^  Contractors 131  have  had  such  wide  publicity  given  them  b«">»ip  ^  ^^  American  Society  of 

The    Necessity   of   Continuity    in   the  ^^  *"*  'his  and  few  have  had  a  history  so  Engineering  Contractors 

Steel    Reinforcement    of    Cbncrete  full   of   vicissitudes.     The    Hudson    River  and  the  Objects  of 

Structures 134  Tunnel  Co.  was  incorporated  in  May,  1873,  Thin  j!nei«>tw 

^°a;id°  CuWe"rt?*'in"&r    St'  ^y  De  Witt  C.  Hurkin  a  man  of  bold  ideas  ^""  ^***^" 

Iowa.      ....     .                 ^'^""''•,36  and  unbounded   confidence     in  them,     but  We  print  herewith  the  names  of  650  ap- 

Proposed    Standard    Tests    for    Con-  dreaming   little   and   knowing  less   of  <he  pi'cants  for  membership  in  the   American 

Crete    Building   Blocks 137  task  he  had  set  himself  in  this  case.     In  Society  of  Engineering  Contractors.     The 

r«m„Cru«n'^Ai,.  ?^^rif  Wh..i   ..H  November,    1874.   construction    was   begun  significance  of  this  large  number  is  perhaps 

^Zr;Tcrape;'Ex^cat^tion'^on"a  job  on  a  double  track  tunnel  26  ft.  wide  and  24  ^^t  seen  through  comparison.     When  the 

in    Mississippi 138  ft.  high  in  clear  section.    Hardly  had  the  American   Society  of  Civil   Engineers  was 

Cost  of  Shaft  Sinking  in  Goldfield . . .  138  first  shore  shaft  been  started  when  an  in-  founded,    its    charter    members    numbered 

^ev   Pol^H^ief '"'^  ^"""^  ^  "^'"''mo  J""^'*^"  *"'»  «<>??««>  the  work  and  it  was  but  fifty. 

Roads  AND  Streets  SectIon': not  until  Setember.  1879.  that  the  litigation  Several  hundred  of  the  new  readers  of 

Tables  for  Estimating  the  Quantity  of  permitted  the  resumption  of  work.     Then  '^is  journal  may  never  have  seen  an  edi- 

Materials  and  Cost  of  Gravel  Sand  jhe  plan  was  changed    Two  tunnels  16  ft  torial  statement  of  the  objects  of  the  Am. 

Diffe?ent°wfd^hf  '"''   ^''^"'  °^.^,  wide  and  18  ft.  high  were  substituted  for  Soc.  Eng.  Contrs.,  hence  a  brief  summary 

Suggestions     Wanted  '  for' "  Uniform  the  single  double  track  section  and  work  of  the  character  of  this  proposed  society 

Street    Specifications   and    Highway  was   begun   using  compressed   air   without  *'"  *8ain  be  given. 

Practice .................^...141  a  shield.     A  brick  lining  2  ft.  thick  was  It  is  proposed  to  organize  a  national  so- 

bV'u*S*°Offiw   of   Public    RMd^  employed.    When  one  tube  had  reached  280  ciety  to  consist  of  contractors  and  of  civil 

with  Data  on  Their  Cost .142  ft.  from  the  shaft  and  the  other  had  just  engineers.    Perhaps  the  primary  purpose  of 

General  Articles:  started,  a  blowout  on  July  21,  1880,  filled  this  society  will  be  the  bringing  together  of 

United     States    Reclamation    Service  jhe  workings  and  drowned  20  men.     The  these  two  classes  of  men  whose  interests, 

S^t'ems.!*'!'!'!"^.   .'..'!?     ".MS  accident   was   repaired  and   work   was   re-  although  apparently  divergent,  are  after  all 

The  Economics  of  Snow  Removal  and  sumed  in  January,  1881,  using  the  pilot  tube  identical  since  their  common  object  is  the 

a  Suggested  Improvement  Over  the  system  devised  by  Mr.  J.  F.  Anderson,  su-  production  of  engineering  structures  in  the 

Present    Methods     Used     in     New  perintendent  of  construction.     Mr.  Ander-  most    economic    manner.      Discussions    of 

Methods  .\ND  Costs: *on   resigned   in  April  and   in   May,  1881,  specifications  will,  therefore,  form  a  promi- 

Blasting    Ice— Preparing    Road    Snb-  Gen.  Wm.  Ivvy  Smith  took  charge  remain-  nent  feature  of  the  transactions  of  this  so- 

grades— Cost  of  Drilling  Test  Holes  ing  less  than  a  year.     In  December,  1881,  ciety.     At  present  it  is  rare  that  a  specifi- 

— Preventing  Sediment  from  Being  ^           ^                      ,^  jt  at  the  New  cation  is  not  vague  or  unfair  in  some  one 

Drawn    Into    Condenser    Intakes —  ,..,,.,           .        ,         ,     x,  c  -^            ■  ■           n-           _     »> 

Transplanting  Forest  Trees 148  ^ork  end  and  work  continued  on  the  New  or  more  of  its  provisions.     Disagreements 
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and  law  suits  have  been  and  are  the  natural 
fruitage  of  such  documents.  Aside  from 
the  waste  of  time  and  monty  arising  from 
law  suits,  there  are  other  and  perhaps  even 
more  serious  consequences  that  flow  from 
disagreements  between  engineers  and  con- 
tractors. Among  them  may  be  mentioned 
the  following: 

(i)  Fear  of  legal  contests  often  leads 
engineers  to  condemn  the  contract  system 
entirely,  and  to  advocate  the  day  labor  sys- 
tem. No  greater  economic  blunder  could 
be  made  than  to  do  public  work  by  day 
labor,  yet  the  tendency  of  engineers  to  ad- 
vocate the  day  labor  system  is  greatly 
strengthened  by  every  legal  contest  and  by 
every  piece  of  trickery  resorted  to  by  con- 
tractors. 

(2)  Vague,  harsh  or  unjust  specifica- 
tions tend  to  breed  trickery  among  con- 
tractors, and  often  serve  to  prevent  honest 
and  capable  contractors  from  bidding.  Clear 
and  complete  specifications  have  the  oppo- 
site effect. 

While  it  is  hard  to  exaggerate  the  im- 
portance of  this  subject  of  specifications,'  it 
should  by  no  means  cast  into  shadow  the 
many  other  matters  that  will  properly  come 
before  the  proposed  society.  For  example, 
there  is  no  other  organization  of  engineers 
or  contractors  that  takes  the  slightest  in- 
terest in  politics,  except,  perhaps,  some 
small  bodies  of  local  contractors.  Yet  who 
is  better  able  to  judge  the  merits  of  a  pro- 
posed legislative  act  or  of  an  ordinance  bear, 
ing  upon  the  construction  of  public  works 
than  is  the  engineer  who  will  design  the 
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Structure  and  the  contractor  who  will  build 
it?  Bills  and  ordinances,  without  num- 
ber, are  passed  that  could  be  amended  or 
defeated  by  any  vigorous  organization  of 
contractors  and  engineers ;  and  they  would 
need  to  use  no  other  weapon  than  publicity 
accompanied  by  their  concerted  protest.  In 
many  cities,  counties  and  states  the  oflicers 
who  award  contracts  for  public  works  are 
men  utterly  without  experience  either  as 
engineers  or  as  contractors.  Boards  and 
commissions  composed  of  politicians  and 
alleged  business  men  are  in  control  of  the 
executive  machinery  that  runs  most  of  our 
public  works.  They  occupy  places  for 
which  they  are  fitted  by  not  so  much  as  a 
thin  plaster  of  experience  over  their  Cyclo- 
pean ignorance.  Being  ignorant  of  the 
works  that  they  are  supposed  to  control, 
they  are  obviously  incapable  of  choosing 
the  most  suitable  subordinates  to  perform 
the  work.  In  consequence,  great  public 
projects  have  been  so  frequently  under- 
estimated as  to  cost,  and  so  poorly  handled 
as  to  policies  of  design  and  construction, 
that  the  wonder  is  that  any  appropriations 
for  large  public  works  can  be  secured  at  all. 
The  latest  example  before  us  is  the  Panama 
Canal,  now  claimed  by  its  chief  engineer  as 
having  been  undestimated  by  half,  yet  given 
over  to  the  wasteful  administration  that  in- 
variably follows  the  doing  of  such  work 
by  the  day  labor  system.  Surely  these  are 
political  matters  that  it  will  pay  every  con- 
tractor and  every  engineer  to  investigate 
and  act  upon.  The  American  Society  of 
Engineering  Contractors  is  at  present  the 
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only  organization  that  is  likely  to  effect 
immediate  and  substantial  reforms  in  pub- 
lic policies  relating  to  public  works. 

There  is  another  field  of  activity  for  this 
society,  and  its  acres  cover  the  whole  coun- 
try. We  mean  the  education  of  laborers 
and  labor  organizations  to  a  full  under- 
standing of  the  principles  of  political 
economy  that  tmderlie  any  true  and  lasting 
prosperity  of  both  employer  and  employee. 
The  basic  principle  is  this :  Great  output  of 
individuals  results  in  great  national  pros- 
perity, in  which  each  individual  eventually 
shares. 

The  labor  union  that  limits  the  daily 
output  of  its  members,  that  makes  it  diffi- 
cult for  apprentices  to  enter  the  trade,  that 
resists  the  bonus  system  of  payment,  and 
that  fights  against  the  use  of  labor  saving 
methods  or  machines,  is  pursuing  the  same 
policy  that  triumphed  in  Asia  and  in  India 
centuries  ago,  and  foredoomed  those  coun- 
tries to  misery  and  want.  Hindu  caste  is 
nothing  else  than  modern  labor  union  re- 
striction of  occupation  and  output  carried 
to  its  logical  conclusion. 

The  American  Society  of  Engineering 
Contractors  will  start  its  corporate  exis- 
tence with  a  membership  many  fold  larger 
than  that  had  by  any  other  society  in  the 
contracting  or  engineering  field  at  its  in- 
ception. With  this  evidence  of  its  assured 
success  before  you,  we  urge  again  thai 
you  join.  An  application  blank  will  be 
found  on  advertising  page  18. 
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Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  devoted  to  metliods  and  costs  of  constructing  concrete 
and  reinforced  concrete  structures.  It  wiil  cover  the  selection,  testing  and  pro- 
portioning of  concrete  materials;  laboratory  tests  of  concrete;  concrete  mixing, 
transportation  and  placing;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  also  contain  articles  on  new  and  interesting 
°  developments  in  the  design  of  reinforced  concrete. 


The  Necessity  of  Continuity  in  the 

Steel  Reinforcement  of  Concrete 

Structures.* 

BY    E.    P.    GOODKICB. 

Concrete  structures  exhibit  the  usual, 
phenomena  of  elastic  solids,  especially 
when  they  are  provided  with  a  skeleton  of 
steel,  properly  proportioned  and  distributed 
throughout  the  concrete  mass,  according  to 
circumstances.  In  the  construction  of  con- 
crete sidewalks  and  of  most  retaining 
walls,  especially  if  of  massive  design,  spe- 
cial effort  is  made  to  reduce  within  cer- 
tain limits  the  size  of  the  parts  which  will 
act  as  units.  In  some  arches,  efforts  have 
been  made  looking  toward  a  similar  re- 
sult, but  in  structures  of  that  class,  the 
present  tendency  seems  to  be  to  treat 
them  frankly  as  continuous  elastic  struc- 
tures, even  though  their  detailed  design 
is  thereby  rendered  quite  complicated.  In 
such  structures  as  lines  of  concrete  pipe, 
separate  units  are  being  employed,  even 
when  of  large  diameters,  but  most  work  is 
of  the  continuous  or  monolithic  variety. 

No  half  way  course  is  possible  between 
these  two  classes  of  structures.  If  an  arch 
is  designed  without  joints  but  the  reinforce- 
ment is  not  arranged  for  a  continuous 
structure,  joints  are  almost  certain  to  form 
in  accordance  with  Nature's  laws  by  the 
cracking  of  the  work,  and  sometimes  they 
may  occur  at  points  which  even  threaten 
the  stability  of  the  structure.  At  least 
they  are  often  exceedingly  unsightly.  A 
concrete  sewer  is  out  of  sight  and  usually 
so  arranged  that  there  is  a  little  danger 
of  collapse  should  a  few  small  cracks  oc- 
cur. But  in  this  case  another  danger  may 
exist.  In  a  small  city  in  a  middle  western 
state,  a  sewer  was  found  to  have  become 
clogged  so  that  it  burst  and  flooded  the 
cellars  of  adjoining  property.  Investigation 
showed  that  a  root  from  a  willow  tree  had 
entered  the  sewer  through  what  must  at 
first  have  been  a  very  small  crack,  and 
had  multiplied  its  fibers  within  the  sewer 
to  such  an  extent  as  to  cause  the  trouble 
above  mentioned. 

The  matter  of  building  design  will  be 
more  fully  discussed  a  little  later. 

From  even  the  two  cases  above  cited, 
it  would  seem  all  important,  when  a  con- 
crete structure  is  to  be  constructed  mono- 
lithic in  character,  so  to  distribute  its  re- 
inforcement as  to  make  it  act  like  a  con- 
tinuous solid,  and  in  its  design  treat  it  as 


•Paper  read  before  the  fourth  annual  con- 
vention of  the  Notional  .A^-soclatlon  of  Ce- 
ment Users  at  Buffalo.  N.   V. 


an  elastic  structure  subject  to  stresses  and 
strains  from  its  own  weight,  from  the 
live  load  and  its  impact  and  variation  in 
intensity,  from  changes  of  temperature,  lo- 
cal settlement,  etc.  What  follows  will  be 
almost  entirely  a  discussion  of  the  subject 
of  continuity,  as  found  in  the  structural 
member  of  buildings,  it  being  taken  for 
granted  from  this  point  onward  that  con- 
tinuous structures  should  be  erected  with 
reinforcement  designed  to  provide  such 
static  resistance  as  the  continuous  nature 
of  the  member  demands. 

A  few  concrete  buildings  have  been 
erected  in  which  the  several  structural 
members  have  been  molded  on  the  ground 
and  erected  and  set  in  place  in  the  same 
manner  in  which  timber  and  steel  work  is 
handled.  In  the  majority  of  cases,  how- 
ever, it  has  been  the  endeavor  to  secure 
a  monolithic  structure,  and  this  theoretical- 
ly monolithic  nature  has  been  one  of  the 
points  much  advertised  as  a  great  ad- 
vantage inhering  in  concrete  work.  This 
very  condition  of  perfect  continuity  has 
some  minor  disadvantages.  Sound  and 
vibration  are  transmitted  much  better  in 
a  less  rigid  structure,  but  the  greater  mass 
and  the  inherent  nature  of  the  propagat- 
ing medium  tend  to  absorb  the  vibrations 
so  that  at  least  one  of  these  disadvantages 
is  usually  turned  tO  a  favorable  property. 
A  much  more  important  point  for  con- 
sideration in  this  connection,  is  the  fact 
that  in  structures  composed  of  discrete 
members,  innumerable  joints  naturally  ex- 
ist at  which  expansion  and  slight  changes 
of  position  from  deformation,  can  take 
place  without  endangering  the  structure, 
because  brackets  and  other  devices  are 
provided  to  allow  of  such  conditions.  The 
first  designers  in  reinforced  concrete  were 
so  imbued  with  the  ideas  of  the  older 
types  of  structures  that  they  thought  of 
the  several  members  of  a  concrete  build- 
ing as  practically  identical  with  those  of 
all  other  types.  The  first  regulations  cov- 
ering reinforced  concrete  work  adopted  by 
municipalities  thus  viewed  this  point,  as  is 
shown  by  their  specifying  that  a  factor  of 
%  should  be  used  in  the  design  of  beams, 
girders,  and  slabs.  Very  soon,  however, 
trouble  arose  in  buildings  executed  in  ac- 
cordance with  such  designs,  which  were 
being  loaded  to  anything  approaching  their 
theoretically  safe  carrying  capacity.  Cracks 
occurred  in  the  floor  surface  at  the  ends 
of  beams  and  girders  and  slabs  cracked 
away  from  beams  in  the  same  manner. 
These  cracks  were  often  ascribed  to  shrink- 


age or  settlement  or  other  factors,  but  in 
many  cases  were  the  necesjary  result  of 
natural  deformations  of  the  structure.  They 
showed  that  the  same  thing  took  place  in 
concrete  beams  as  happened  in  any  other 
kind,  but  that  allowance  had  not  been  made 
for  such  action.  The  next  step  was  to 
require  special  reinforcement  over  points 
of  support,  to  correct  this  trouble,  and  in 
order  to  secure  some  hypothesis  for  de- 
termining the  amount  to  be  used,  advantage 
was  taken  of  an  observed  fact  that  the 
factor  yi  could  be  reduced  to  i/io  for  vari- 
ous reasons  for  moments  at  the  centers  of 
beams.  Since  1/40  measures  the  difference 
between  this  factor  and  the  theoretical  to- 
tal, the  amount  of  reinforcement  thus  de- 
termined was  specified  at  the  points  in 
question. 

When  thus  reinforced,  a  continuous  beam 
possesses  partial  restraint  at  the  ends.  If 
a  homogeneous  beam  of  constant  section 
be  considered  and  one  with  a  moment  of 
inertia  correspondingly  less  than  a  beam 
designed  to  carry  the  same  total  load  when 
supported  without  restraint,  it  will  be 
found  that  the  theoretical  slope  of  tlie 
neutral  axis  at  the  support  is  to  be  meas- 
ured by  the  figure  7  as  compared  with  10 
for  a  free  beam.  Such  a  slope  would 
theoretically  open  a  considerable  crack  at 
the  top  of  almost  any  beam.  Obviously 
if  this  condition  existed,  the  steel  de- 
signed to  carry  an  amount  of  moment 
measured  only  by  the  factor  1/40  and  at  a 
stress  equal  to  that  of  the  steel  near  the 
bottom  at  the  center,  would  actually  be 
stretched  much  more  than  such  a  stress 
would  deform  it,  and  would  consequently 
be  carrying  more  than  is  above  consid- 
ered, with  a  correspondingly  smaller  slope 
of  the  beam.  In  a  reinforced  concrete  gir- 
der, however,  the  moment  of  inertia  is 
not  constant  throughout,  and  consequently 
the  slope  would  probably  be  fully  as  great 
as  first  described  above,  even  though  the 
reinforcement  was  stressed  beyond  the  per- 
missible amount.  If  this  actual  stress  hap- 
pened to  exceed  the  elastic  limit  of  the 
top  reinforcement,  as  may  easily  happen, 
a  permanent  deflexion  would  result  in  the 
top  of  the  beam.  Furthermore,  a  similar 
permanent  set  would  have  taken  place  in 
the  concrete  on  the  under  side,  below  the 
crack,  because  of  the  high  compression 
which  would  have  taken  place  in  the  con- 
crete. A  repitition  of  the  load  would  be 
likely  to  increase  the  first  increment  of 
deformation,  and  this  increase  would  con- 
tinue until  a  slope  had  been,  permanently 
soured,  beyond  which  the  added  deflexions 
caused  by  the  ordinary  loading  would  not 
cause  stresses  above  the  elastic  limit  of 
either  the   steel  or  the  concrete. 

But  in  order  to  attain  this  state  of  af- 
fairs, the  stress  conditions  {n  the  beam  may 
have  far  exceeded  safe  limits,  and  many 
observations  have  shown  this  to  have  act- 
ually happened  in  more  than  one  building. 

The  dangers  incident  to  such  tension 
cracks  adjacent  to  points  of  support  are 
numerous.     They  occur  where  the  shear 
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in  the  beam  is  a  maximum  and  unless 
ample  reinforcement  is  introduced  to  re- 
sist these  latter  stresses  (as  is  really  very 
rarely  done),  their  unit  values  will  run 
up  far  beyond  limits  usually  considered 
safe.  These  initial  tension  cracks  also 
serve  as  starters  for  others  which  tend  to 
occur  from  the  diagonal  principal  tensile 
stresses.  Cracks  of  the  latter  variety  are 
apt  to  develop  suddenly,  producing  de- 
stnictivce  failure  in  test  specimens,  and 
there  is  no  reason  to  suppose  that  more 
immunity  would  be  found  to  inhere  in 
actual  structures,  should  the  load  ever 
reach  a  critical  value.  With  the  forma- 
tion of  such  cracks,  the  zone  of  compres- 
sion is  obviously  restricted  to  the  un- 
cracked  part  of  the  concrete,  and  if  the 
crack  is  driven  across  the  initial  position 
of  the  neutral  axis,  the  unit  stresses  in 
the  extreme  concrete  layer  must  exceed  per- 
missible, safe  ones.  Then,  too,  in  the 
cracked  condition,  the  concrete  can  have 
DO  tensile  value,  and  while  this  element 
is  usually  ignored  in  design  work,  its  prac- 
tical effect  is  well  known  to  those  who 
have  made  tests  of  beams  and  who  have 
(tudied  the  subject  of  diagonal  tension  to 
any  great  extent.  With  a  cracked  condi-" 
tion,  moreover,  there  is  almost  infinitely 
more  opportunity  for  the  reinforcing  steel 
to  be  attacked  by  rust,  with  possible  fur- 
ther incidental  troubles.  The  few  labora- 
tory tests  concerning  this  matter  which 
have  been  made,  principally  in  Germany, 
are  inconclusive,  and  are  best  to  be  inter- 
preted by  the  facts  of  actual  experience, 
wherein  rust  has  been  discovered  in  con- 
nection with  very  fine  cracks,  when  the 
metal  was  not  covered  with  more  than  ^ 
in.  of  concrete,  as  stated  in  a  very  late 
issue  of  a  technical  magazine. 

The  more  steel  is  supplied  over  points 
of  support  (up  to  the  theoretical  neces- 
sary limit),  the  more  are  the  above  men- 
tioned destructive  tendencies  reduced.  Of 
course,  with  perfect  restraint,  twice  as 
much  reinforcement  is  required  over  sup- 
ports as  at  the  centers  of  beams.  It  is 
needless  to  state  that  this  condition  is  al- 
most never  attainable  at  end  bearings,  al- 
though it  is  often  closely  approached  at 
intermediate  ones  in  large  buildings,  es- 
pecially on  the  lower  floors  where  heavy 
column  loads  give  excellent  stability  to  the 
members  meeting  at  those  points.  With 
regard  to  the  latter  point,  a  column  16  in, 
sq.  and  stressed  to  300  lb.  per  sq.  in.  for  in- 
stance, will  resist  a  moment  of  28,800  sq. 
in.  without  developing  tension  on  one  side 
of  the  base  if  it  acts  only  with  its  vertical 
load.  This  will  be  equivalent  to  that  of  a. 
uniform  live  load  of  832  sq.  ft.  distributed 
over  a  panel  20  ft.  square.  Of  course  such 
a  column,  if  of  any  considerable  length, 
would  itself  be  bent  to  some  extent  by 
such  a  moment.  This  example  tends  to 
show  the  real  action  of  the  reinforcement 
usually  installed  and  also  indicates  the 
necessity  of  a  better  form  of  splice  on 
longitudinal  rods  in  columns,  than  a  piece 


of  gas  pipe  slipped  over  the  ends.  On  the 
upper  floors,  however,  and  in  wall  col- 
umns, special  reinforcement  must  be  in- 
stalled if  any  real  restraint  is  to  be  se- 
cured above  that  afforded  by  the  tensile 
strength  of  the  concrete  itself. 

The  same  general  reasoning  applies  to 
slender  columns  which  may  be  flexed  by 
beams  supported  by  them  as  has  been 
given  for  beams  with  deficient  reverse  mo- 
ment reinforcement.  This  is  particularly 
true  with  regard  to  the  columns  which 
have  been  designed  to  support  long  span, 
heavy  roof  girders.  There  is  no  reason 
why  such  a  combination  connot  be  an- 
alyzed, even  as  to  the  effect  of  unequal 
settlement,  and  the  writer  invariably  makes 
an  analysis  of  such  designs,  on  the  assump- 
tions of  rigid  restraint  at  foundations,  no 
shortening  of  the  girder  through  its  de- 
flexion, and  ignoring  the  bending  effect  on 
the  column  produced  by  the  slight  eccen- 
trk:ity  of  its  load  from  the  same  cause. 
The  problem  then  becomes  one  simply  of 
a  continuous  beam  over  three  spans  with 
restrained  ends,  the  parts  having  different 
moments  of  inertia.  The  solution  is  not 
particularly  difficult,  and  by  simple  graphi- 
cal methods  the  proper  arrangement  may 
be  readily  determined.  It  is  usually  found 
that  more  column  steel  is  required  than 
had  been  expected  and  that  less  end  re- 
straint of  the  main  girders  is  secured  than 
is  often  allowed. 

Partial  loads  on  continuous  members 
over  hinged  supports  gives  maximum  posi- 
tive and  negative  moment  curves  different 
from  those  for  full  uniform  load.  In  a 
monolithic  structure  no  supports  are  as 
flexible  as  a  hinge  should  be  and  'conse- 
quently the  full  values  thus  obtained  can 
be  modified  with  perfect  safety.  A  con- 
siderable  study  given  to  the  subject  seems 
to  show  that  the  amount  of  steel  indicated 
by  the  use  of  1/12  in  computing  the  mo- 
ment of  a  continuous  uniform  load,  placed 
at  both  the  top  and  the  bottom  of  a  con- 
tinuous member  is  ample.  Its  proper  dis- 
tribution may  be  closely  approximated  by 
dividing  the  axis  of  a  parabola  into  thirds 
and  making  the  top  and  bottom  steel  over- 
lap the  amount  shown  by  the  center  diird. 
For  various  reasons,  too,  it  is  wise  to  run 
at  least  one  rod  from  end  to  end  of  a 
continuous  member  along  its  bottom,  in 
spite  of  the  theoretical  wastefulness  in- 
volved. Some  engineers  also  run  one 
throughout  along  the  top,  and  this  is  ab- 
solutely essential  on  short  spans  adjacent 
to  longer  ones.  In  such  cases  a  careful 
analysis  should  always  be  made.  Even  in 
the  floors  of  ordinary  warehouses,  deflexion 
experiments  show  considerable  upward 
movement  when  alternate  bays  are  loaded. 
Excessive  loads,  located  in  this  way,  might 
easily  cause  dangerous  cracking  in  the  un- 
loaded bays,  while  the  loaded  ones'  were 
perfectly  safe. 

In  a  monolithic  structure  secondary 
stresses  from  local  settlement,  shrinkage 
during  setting  and  changes  of  temperature 


are  of  much  greater  moment  than  in  build- 
ings constructed  of  discrete  members  with 
numerous  joints.  If  local  settlement  takes 
place  in  a  column,  for  instance,  there  is  a 
tendency  to  produce  worse  cracking  at 
points  adjacent  to  the  neighboring  columns 
when  the  beams  and  girders  are  reinforced 
as  simply  supported  ones  than  when  they 
are  treated  as  continuous.  Much  more 
elasticity  is  secured,  a  better  distribution  of 
stress  and  consequent  diminished  likeli- 
hood of  annoying  cracking.  Furthermore, 
when  cracking  doe;  occur,  it  is  less  likely 
to  be  of  a  dangerous  character  than  when 
the  members  are  reinforced  as'  simply  sup- 
ported ones. 

The  shrinkage  which  takes  place  from 
setting  is  not  usually  suflicient  to  cause  any 
trouble,  except  at  such  points  as  connec- 
tions between  floor  slabs  and  the  deep  ribs 
of  girders  and  beams,  unless  very  large, 
long  or  deep  stretches  of  work  are  placed 
in  a  single  operation.  Great  care  should  be 
taken  in  the  arrangement  of  the  reinforce- 
ment at  such  points,  the  continuous  type  be- 
ing altogether  best  even  for  floor  slabs.  In 
connection  with  such  slab  steel  numerous 
stirrups  should  be  provided  to  tie  together 
the  stern  and  the  flanges  of  the  T  beam 
which  is  the  actual  statical  condition  of  the 
member  when  under  load.  It  may  not  be 
out  of  place  to  remark  at  this  point  that  the 
actual  effective  width  of  flange  in  such  T 
beams  is  probably  not  nearly  as  wide  as  is 
assumed  by  many  engineers.  Care  should 
be  exercised  in  the  design  of  the  reinforce- 
ment of  heavy  floor  girders  to  see  that 
enough  reinforcement  runs  through  the 
flanges  of  the  T,  across  the  top,  to  provide 
for  the  secondary  bending  stresses  which 
are  developed  by  the  shearing  stresses  close 
to  the  stem.  This  condition  is  usually  over- 
looked in  connection  with  the  members 
which  run  parallel  with  the  floor  slab  rein- 
forcement. Members  running  in  the  oppo- 
site direction  secure  ample  assistance  from 
the  regular  slab  rods.  Also  that  in  con- 
tinuous members,  for  ordinary  loads,  the 
neutral  axis  is  so  high  in  the  vicinity  of 
points  of  support  that  little  is  to  be  feared 
from  possible  compression  failures  at  such 
points  unless  the  compression  stress  condi- 
tion within  the  zone  is  aggravated  by  the 
approach  of  a  diagonal  tension  failure.  The 
latter  is  the  one  shown  indirectly  as  the 
cause  of  rupture  in  all  the  tests  of  con- 
tinuous members  with  which  the  writer  is 
acquainted,  and  to  obviate  which  special 
care  should  be  exercised  in  design  work. 
That  the  computed  compressive  stresses  run 
very  high  shows  either  that  the  confined 
condition  adjacent  to  points  of  support 
makes  such  stresses  possible,  or  that  wrong 
methods  have  been  used  in  their  calcula- 
tion or  wrong  assumptions  made  on  which 
to  base  computations.  All  these  are  proba- 
bly true.  In  designing  the  reinforcement 
for  such  continuous  members  care  should 
therefore  be  exercised  to  provide  as  ample 
steel  as  possible,  to  assist  the  concrete  in 
resisting  compression,   shearing   and   diag- 
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onal  tensile  stresses.  Perhaps  it  is  some- 
what beside  the  point  to  state  here  that  all 
tests  of  continuous  members  show  great  de- 
ficiency of  the  original  concrete  to  with- 
stand the  developed  diagonal  tensile  stresses 
without  the  addition  of  considerable  steel 
in  the  form  of  stirrups  or  other  heavier 
rods,  either  vertical  or  inclined,  or  both, 
and  properly  anchored  at  the  ends.  But  the 
reinforcement  for  few  buildings  is  designed 
with  such  an  amount  of  reinforcement  at 
those  points  and  if  continuous  members 
are  to  be  considered  at  all  the  present  prac- 
tice is  open  to  considerable  improvement 
As  was  said  before,  because  structures  re- 
main standing  is  no  criterion  of  their  prop- 
er design  and  construction.  The  condition 
of  numerous  country  highway  bridges  is  a 
notorious  example  of  the  existence  and 
continued  use  of  sometimes  actually  dan- 
gerous structures. 

Change  of  temperature  is  a  potent  cause 
of  innumerable,  unknowable,  secondary 
stresses  in  many  structures.  In  such  build- 
ings as  tanks  and  long  walls  in  which 
cracks  are  inadmissible,  absolute  continuity 
of  reinforcement  is  essential.  Nothing 
further  need  be  said  concerning  such  struc- 
tures, except  that  it  is  not  usually  advisa- 
ble to  reinforce  retaining  walls  so  as  to 
prevent  cracking.  Even  where  water  tight- 
ness is  necessary  it  seems  wisest  usually  to 
undertake  to  secure  it  by  the  employment  of 
a  water  tight  expansion  joint,  together  with 
water  proofing  by  some  method  in  connec- 
tion with  the  portions  of  wall  between 
joints.  To  be  sure,  in  one  instance  of  a  re- 
inforced concrete  face  for  a  high  rock  fill 
dam  in  the  Sierra  Nevada  Mountains,  a 
recommendation  was  made  to  carefully  re- 
inforce areas  aggregating  approximately 
20,000  sq.  ft.,  rather  than  to  make  use  of 
water  proof  expansion  joints  under  hydrau- 
lic heads  over  100  ft.  high. 

In  buildings  of  relatively  small  dimen- 
sions as  to  ground  area,  no  expansion,  or, 
rather,  contraction,  joints  are  necessary,  es- 
pecially in  the  upper  stories.  In  long  build- 
ings some  joints  may  be  deemed  advisable 
in  order  to  obviate  the  heavy  tensile  sec- 
ondary stresses  which  must  sometimes  ex- 
ist and  which  show  themselves  by  cracks, 
sometimes  at  unsightly  and  occasionally  at 
dangerous  points.  In  small  buildings,  the 
employment  of  numerous  distributing  rods 
through  the  floors  at  right  angles  to  the 
regular  carrying  rods  will  usually  be  suffi- 
cient as  far  as  the  floors  themselves  are 
concerned.  Around  window  and  door 
openings  special  reinforcement  should  al- 
ways be  provided  to  prevent  the  formation 
of  cracks  which  often  start  at  all  four  cor- 
ners and  extend  for  short  distances  into 
tlie  walls.  Roofs  are  subject  to  extraordi- 
nary changes  of  temperature  in  their  sev- 
eral parts,  and  need  the  greatest  of  care  in 
the  design  of  their  reinforcement,  especially 
when  the  slabs  are  treated  as  the  flanges  of 
long  span  roof  girders. 

In  larger  buildings  clean  cut  joints  may 
be  installed  and  can  best  be  placed  at  the 


centers  of  panels  by  providing  cantilever 
beams  as  girders  half  a  span  in  length  on 
each  side.  Such  joints  should  always  be 
covered  with  an  elastic  water  proof  coating 
to  shed  the  water  falling  on  the  floors  in 
case  of  fire. 

This  discussion  has  been  mainly  on  the 
subject  of  the  prevention  of  cracks,  a  se- 
ries of  prescriptions  for  the  overcoming  of 
certain  symptoms.  While  simple  tension 
cracks  on  the  bottoms  of  beams  at  their 
centers  are  not  usually  at  all  dangerous, 
since  they  commonly  develop  at  compara- 
tively low  steel  stresses,  still  the  owner  is 
not  aware  of  this  fact  and  is  not  readily 
convinced  that  there  is  no  real  defect  when 
his  building  commences  to  crack.  He  wants 
a  perfect  structure  and  is  entitled  to  re- 
ceive it,  particularly  when  possible  danger 
of  the  formation  of  rust  exists  when  cracks 
have  formed,  and  more  particularly  when  a 
slightly  different  arrangement  of  reinforce- 
ment would  entirely  eliminate  the  fancieo 
or  real  trouble  in  question. 

Logic  thus  seems  to  dictate  that  all  struc- 
tures which  are  at  all  monolithic  in  charac- 
ter, thus  having  members  continuous  over 
supports  or  through  floor  levels,  should 
have  their  reinforcement  so  designed  and 
placed  as  to  make  them  act  under  all  load 
conditions  as  their_  original  monolithic  na- 
ture would  make  them  start  to  act. 


Cost  of  Cktncrete  Hif^hway  Bridges  and 
Culverts  in  Greene  County,  Iowa. 

The  following  fig^ures  of  cost  of  con- 
structing small  concrete  highway  bridges 
supplement  those  published  in  our  issue  of 
Sept.  4,  1907.  The  work  referred  to  was 
done  in  Greene  county,  Iowa,  under  the 
direction  of  Mr.  Henry  Haag,  Jefferson, 
la.,  ex-chairman  Board  of  Supervisors, 
and  we  are  indebted  to  that  gentleman  for 
the  information  given.  For  the  general 
methods  of  construction  adopted  in  this 
work  the  reader  is  referred  to  the  previous 
article;  the  character  and  cost  of  the  two 
bridges  referred  to  here  were  as  follows : 

Bridge  I. — This  bridge  had  a  clear  span 
of  8  ft.  and  was  S  ft  high.  The  floor  slab 
was  22  ft.  wide,  10  ft.  long  and  i  ft.  thick 
and  was  reinforced  with  seven  7-in.  T- 
beams  9  ft.  long.  The  wheel  guard  was 
16  x  12  ins.  and  was  made  of  a  i — 6  gravel 
concrete.  A  covering  of  7  ins.  of  gravel 
and  dirt  was  placed  as  a  roadbed  on  the 
bridge  which  was  opened  to  traffic  three 
days  after  concreting.  The  falsework  was 
kept  under  the  bridge  for  40  days.  This 
bridge  cost  as  follows: 

Materials :  Total.     Per  cu.  yd. 

40  cu.  yds.  gravel  hauled 

jV.  miles  at  75  cts $  30.00  $0.91 

40  bbls.  cement  at  $2 80.00  2.42 

7  7-in.  I  beams  1,070  lbs. 

at  I  ct 10.70  0.32 

800  lbs.  junk  bars  at  0.6 

ct 4.80  0.15 

Lumber  salvage  and  use.     15.00  0.45 

Total   materials    $140.50  $425 


Labor :  Total.     Per  cu.  yd. 

4  men  excavating  2  days 

at   $1.50 $12.00  $0.36 

J  men   erecting  forms   i 

day  at  $3  and  $1.50. . .      4.50  0.14 

4  men    mixing    concrete 

4>^  days  at  $1.30 27.00  0S2 

Hauling     materials     and 

tools 8.00  OAt 

Filling,  z  men  and  team 

1  day 4  5°  o.'4 

2  men  moving    forms    I 

day  at  $1.50 3.00  0.09 

Total  labor $5900  $179 

Extra  Piling: 
28  lo-in.  stub  piles  at  50 
cts $14.00  $042 

3  men  and  team  driving 

piles  2  days  at  $2 12.00  0.36 

Total  $26.00  $o.;8 

Grand  total   $225.50  $6.82 

In  figuring  the  unit  cost  of  this  bridge 
Mr.  Haag  deducts  $28  as  the  cost  of  the 
pile  work  and  gets  $225.50  —  28  ^  $197-50 
-i-  33  =  $6  per  cubic  yard. 

Bridge  //.—This  bridge  had  a  i6-ft.  clear 
span  and  ao-ft.  clear  roadway  between,  16 
xi2-in.  wheel  g^uards  32  ft.  long.  The 
bridge  was  7  ft.  high  and  the  abutments 
had  8-ft.  straight  wing  walls.  Mr.  Haag 
describes  the  remainder  of  the  work  as 
follows : 

"In  the  floor  slab  I  used  four  Kahn  bars, 
I  in.  under  spandrel  walls  and  23  j4-m. 
Kahn  bars  spaced  10  ins.  In  between  these 
bars  I  used  various  kinds  and  sizes  of  rods, 
bars  and  angles  selected  from  the  junk 
pile.  The  angles  were  from  a  galvanized 
wind  mill  tower;  these  rods,  bars  and 
angles  were  crossed  with  i-in.  rods  spaced 
18  ins.  apart ;  the  concrete  slab  was  12  ins. 
thick.  We  dug  the  trenches  for  founda- 
tions 3  ft.  deep  below  bed  of  stream,  and 
secured  a  blue  clay  foundation,  one  of  the 
best.  On  this  we  built  f\\e  footings  2  ft. 
wide  and  18  ins.  high.'  The  walls  were  SVt 
ft.  high,  14  ins.  thick,  reinforced  with  junk 
rods  and  bars  15  ins.  on  centers,  extending 
up  into  floor  6  ins.  This  site  is  a  dry  run 
and  we  had  no  water  during  construction, 
but  in  a  wet  season  and  during  a  freshet  it 
carries  a  large  volume  of  water.  We  had  a 
gravel  pit  right  at  the  site,  but  the  gravel 
would  have  to  be  washed  and  we  had  no 
water.  We  selected  8  cu.  yds.  of  the  best 
gravel  for  foundations,  and  the  balance  of 
gravel  we  hauled  from  the  river,  a  distance 
of  4^^  miles. 

"We  put  8  ins.  of  dirt  and  gravel  on  this 
bridge  floor,  had  travel  over  bridge  in  five 
days  after  completion ;  false  work  support- 
ing floor  was  left  in  for  45  days.  The 
foundations  were  mixed  i — 7,  all  the  other 
gravel  was  mixed  I — 6  river  gravel,  except 
in  the  hand  rail  we  added  one  extra  sack  of 
cement  to  the  yard. 

"I  constructed  another  bridge  that  con- 
tained 33  yds.  of  concrete  and  the  bridge 
cost  $211,  or  $6.40  per  yard  in  olace.    My 
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experience    has     been    that   in    the    small  for  testing  in  the  ordinary  machines,  small-  otherwise   subjected   to   a   temperature   of 

bridges,  say  6  ft.  to  12  ft.  span,  the  average  er  sized  specimens  •shall  be  used  as  may  less  than  15°  F.  for  at  least  twelve  hours, 

cost,   under   ordinary   conditions,    will    be  be  directed.  It  is  then  removed  and  placed   in  water, 

about  $640  per  yard.     Larger  spans  will  (3)     in  addition  to  the  tests  required  for  where  it  must  remain  for  at  least  one  hour, 

run  around  $7  per  yard.    This  is  where  the  approval,  the  weight  per  cubic  foot  of  the  the  temperature  of  which  is  at  least  i^° 

work  is  done  by  hand.     With  a  machine  material   must  also   be  obtained  and   rec-  F-     This  operation  is  repeated  ten  times, 

mixer  I  believe  the  cost  would  be  reduced  orded.  after  which  the  sample  is  again  weigh&d, 

a  small  amount  on  the  smaller  jobs,  and  ^  •.     y^jj^  jj^g|j  j^  ^j^j^  jj,  series  of  at  ^''"^  •**'*'  **'  ^''°'"  '*'*  '**'  thawing.  Its 

materially  reduced  on  the  larger  bridges."  i^^^j  j^^^^^  ^^^^pt  ^y^^^.  ;„  ^j,^  ^^^  j^^j^  ^  crushing   strength   should    then   be   deter- 

The  itemized  cost  of  the  53  cu.  yds.  of  j^^j^^  ^^  j^^  (four  samples)  are  sufficient.  '"'"^<*  «*  <=^"«'*  ^°^  '"  s'^^t'O"  ^^ 

concrete  in  this  bridge  was  as  follows:  Transverse  tests  shall  be  made  on  full  (»)     The  fire  test  is  made  as  follows: 

P"  sized  samples.    Half  samples  may  be  used  ^wo  samples  are  placed  in  a  cold  furnace 

Materials:                              Total  Cu.  Yd.  for  the  crushing,   freezing  and   fire  tests.  '"    *h.ch    the    temperature    is    gradually 

8  cu.  yds.  pit  gravel  donated. $000.00  $0,000  ^he  remaining  samples  are  kept  in  reserve,  ''"''^'^  *"   '•7<»°   F-     The  test  piece  must 

50CU.  yds.  river  gravel  at  $1.     50.00    0.943  i„  case  duplicate  or  confirmatory  tests  be  ^   subjected    to   this    temperature    for   at 

65  bbls.  cement  at  $2 130.00    2.453  required.    All  samples  must  be  marked  for  •«»*'  30  minutes.     One  of  the  samples  is 

K^hn   bars 50.00    0.943  identification  and  comparison.  "'f  '''""^''**  '"  ''**'*^  '*'""  ^^'^"^  ^°  *° 

2400  lbs.  junk  iron  at  0.6  ct. .     J440    0.271  ,  \     ti.                                u  «  v          j  "O    F.)  and  the  results  noted.    The  second 

Lumber,    use    of    and    waste  ^f)     The  transverse  test  shall  be  made  ^^  .^  permitted   to  cool  gradually  in 

charged    20.00    0.377  "   ^°"°*'*  =     ^^^  '^'"/f,     /     ^  ^u  air,  and  the  results  noted. 

flatwise  on  two  rounded  knife  edge  bear-  /.„\     -n.     r  n      • 
.                         „  ,                -LA  v'O)     The  following  requirements  must 

Total  materials $26440  $4,987  !"*'   '*'  J'"''"*'  ,^T"   '"          T"^'  u  ^  «««»  to  ««:"'«  »"  acceptance  of  the  ma- 
Labor:  •'"^"l  •"  *•''"   'PP''*''   °"  '°P'  "'"'^^y  ^:  terials.     The  modulus  of  rupture  for  con- 

V         .          ,    .                J    ,  tween     the      supports,      and      transmitted  .    ui    1       »  -o  j          u  _    . 

Excavation,    3    teams    and   3  ,         ..•,.,,.,.            .,  crete  blocks  at  28  days  old  must  average 

.  _,                  ,  ^  ^.„    ,  through  a  similar  rounded  knife  edge,  until       ,  ,^        j  „     ,.       »   r  n  t  1         • 

men  3  uays  at  ?» $  24.00  $0,453  ...                 j      ^,           j  ,         ^150,  and  must  not   fall  below  100  in  any 

!,..._                                              00  the  sample  is  ruptured.     The  modulus  of  -r.        ,..._  ^                    •         .      _t. 

Buiiaing  lorms lo.oo    0.188  ■    „    .        .       .          .      ,  ,           ,  case.     The  ultimate  compressive  strength 

£    .           .   _  rupture  shall  then  be  determined  by  mul-  ..oj—..                           ii_ 

4  men  6  davs   at   $2  mixing  .,.        ,            ....       ...             j  at  28  days  must  average  1,000  lbs.  per  sq. 

o  tip  ymg  the  total  breaking  load  in  pounds  j_..       ..^hvi                • 

wjncrete  48.00    0.905  . '^       *                ,,           ■           ,       .•  '»•   and   niust  not   fall  below  700   m   any 

!.,•,_.                      ..  by   twenty-one    (three   times   the   distance  _,                ^          c    t.       \-       rt.  ■ 

Hauling      lumber,       cement,                             ,               '              .... case.    The  percentage  of  absorption  (being 

...                                       o between  supports  in  inches)  and  then  divid-  ..          ■  1.^     /        ..        u      ,.  j   j-  -j  j   t 

tools,  etc 8.00    0.151  .        ,             ,      .         .     •     J  t         •       ,.  the  weight  of  water  absorbed  divided  by 

1.          J  .          x-    .          ..  »  ing  the  result  thus  obtained  by  twice  the  ..           •  1...     r  ..1.     j               1  \          .       . 

Man  and  team  6  days  at  $3  "  ,           ,     ,         ■,,..;,,  the  weight  of  the  dry  sample)   must  not 

.     ,.      _  »    •  1    X       •   •  product    of    the    width    in    inches    by    the  i.-  1.      .u         .               •       j 

hauling  materials  to  mixing  *^              r    u     j      u   •     •    u  average  higher  than  15  per  cent  and  must 

board   18.00    0.339  '''"'"'  "    *'"'     ^^   J"  I  not  exceed  22  per  cent  in  any  case.     The 

2  men  1  day  at  $2  removing                                                    „ '_  reduction  of  compressive  strength  must  not 

forms   400    0.07s  .,  be  more  than  33  1-3  per  cent,  except  that 

2  teams  i  day  at  $3  filling  in.      6.00    0.114  xr      „                u     ,j  v          j    •     ^  when  the  lower  figure  is  still  above  1,000 

No  allowance  should  be  made  in  figuring  ,.                     •       .iT    1        •       ..      -..l 

..            .  ,         ,                   r       .u      ?  „  'OS.  per  sq.  in.,  the  loss  m  strength  may 

T  .  .    1  u                           ff       *     o  the   modulus    of    rupture    for    the    hollow  ,            1    .  j      tl     ^                   j   .,.      • 

Total    labor $121.00  $2,282  '^  be  neglected.     The   freezing  and  thawing 

Grand    total $38540^7.27  spaces.                                         ,„.          ,  process  must  not  cause  a  loss  in  weight 

(6)     The  compression  test  shall  be  made  »       .u        .                   »                1         • 

,  ,,              PI              .1.         ^   t  greater  than    10   per   cent,   nor  a  loss   in 

as    follows:     Samples   must  be   cut   from  ^        ..      »  _        ..,.           ,, 

Proposed  Standard  Tests  for  Wncrete  blocks  so  as  to  contain  a  full  web  section,  ^''^fht     T     ^k    1  ^^^  f  ''    '  ^X 

n..<i.4i-»  m^b..  T-t              1            .   u            r  11                   A  cept   that   when   the   lower   figure    is   still 

JSttilalng  JHOCKS.  The   sample  must   be   carefully  measured,        .          , ,.                      •      ^u     1 

.       ^     ,           .-  * .                               .  ..        .    jj  J  a  .    ••       1    »        f  D    •    .  above    1,000  lbs.   per   sq.   in.,   the   loss   in 

.■\  set  of    specifications    governing    the  then  bedded  flatwise  in  plaster  of  Pans  to  ,..      .u  _       u          1    .  j      n-i.     ,?      ^    .. 

.u  J     r  X    :•       u  ,1        •.  -ij-       t,    I  •/          t.      •       •      .L     X    .•  strength  may  be  neglected.     The  fire  test 

method  of  testing  hollow  building  blocks  secure  a   uniform   bearing  in   the   testing      „„^^   „„,   „,..,     .. .  _.  ,  ^     j-  •  ^ 

I           ,,          ,           X-..                   c  I.-           J         uj-r?,,,.,-  niust   not  cause  the   material  to   disinteg- 

of  concrete  formed  a  part  of  the  report  of  machine,  and  crushed.    The  total  breaking  . 

the    special    committee    of    the    National  load  is  then  divided  by  the  area  in  com-             '            

Cement     Users'    Association    on    concrete  pression   in   square  inches.     No  deduction 

blocks  at  the  convention  held  Feb.   19-21.  to   be  made   for   hollow  spaces;  the  area  ^he  total  production  of  pig  iron  in  the 

.\s  showing  the  qualities  which  it  is  con-  will  be  considered  as  the  product  of  the  ^""^'^  States  in  1907  is  estimated  at  25.- 

sidered  well   made  building  blocks  should  width  by  the  length.                                             781,301  gross  tons. 

have  these  specifications  are  reprinted  her';  (7)     The  absorption  test  shall  be  made 

as  follows :  as  follows :    The  sample  is  first  thoroughly  The  total  production  of  Portland  cement 

(i)    All  tests  required  for  approval  shall  dried  to  a  constant  weight  at  not  to  ex-  during  1907   was  approximately  48,000,000 

lie  made  in  some  laboratory  of  recognized  ceed  212°   F.     The  weight  must  be   care-  barrels. 

standing,  under  the  supervision  of  the  en-  fully  recorded.    It  is  then  placed  in  a  pan                         

gineer  of  the  Bureau  of  Building  Inspec-  or  tray  of  water,  face  downward,  immers-  The    103,000   sq.   yds.   of  creosote   wood 

tion,  or  the  architect  or  engineer  in  charge,  ing  it  to  a  depth  of  at  least  two  inches.  block   paving   laid   in   Minneapolis,   Minn., 

or  all  of  these.     The   manufacturer   may  It  is  again  carefully  weighed  at  the  follow-  during  1907  cost  on  the  average  $2.89  per 

be  present  or  represented  during  said  tests  ing  periods:    Thirty  minutes,  4  hours,  and  square  yard.    Of  this  sum  58  cents  was  for 

if  he  so  desires.    Approval  tests  are  made  48   hours,   respectively,    from  the  time  of  the  5  in.  concrete  base  and  $1.79  for  the 

at  the  expense  of  the  applicant.  immersion,  being  replaced  in  the  water  in  treated    blocks.      The    blocks    used    were 

(2)    For   the   purpose   of   the   tests,   at  each  case  as  soon  as  the  weight  is  taken.  mostly  Norway  pine,   with  some  hemlock 

least  12  samples   or   test    pieces   must   be  Its   compressive   strength   while   still    wet,  and  tamarac.     Portland  cement  cost  $1.70 

provided.     Such    samples    must    represent  is  then  determined  at  the  end   of  the  48  per  barrel  f.  o.  b.  Minneapolis.     Laborers 

the  ordinary  commercial  product  and  may  hours'  period,  in   the  manner  specified  in  were  paid  25  cents  per  hour  and  teams  50 

be  selected   from  stock  by  Ihe  Bureau  of  Section  6.  cents  per  hour.    The  city  now  has  330,000 

Building  Inspection,  or  in  the  absence  of  (8)     The  freezing  test  shall  be  made  as  sq.   yds.   of  creosote   wood  pavement,   the 

such  a  bureau,  by  the  architect  or  engi-  follows:     The  sample  is  immersed,  as  de-  cost   of  which   has   ranged  from  $2.60  to 

neer  in  charge.  scribed    in    section    7,    for    at    least    four  $2.90  per  square  yard.    There  is  one  street 

In  cases  where  the  material  is  made  and  hours,  and  then  weighed.    It  is  then  placed  of  yellow  pine  which  has  been  down  for 

used  in  special  shapes  of  forms,  too  large  in  a  freezing  mixture  or  a  refrigerator,  or  eight  years  and  shows  no  signs  of  wear. 
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Earth  and  Rock  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  excavating  earth  and 
rocl<  and  building  embanlunents.  It  will  cover  the  grading  of  roads  and  rail- 
roads, dildng  and  canal  work,  dredging,  buOdIng  reservoirs  and  earth  dams, 
sewer  and  water  pipe  trenching,  quarrying,  etc. 


Comparison  of  the'jCost  [0/  Wheel '.and 

Drag  Scraper  Excavation  on  a 

Job  in  Ifississippi. 

We  are  furnished  the  {ollowlng  data  by 
Mr.  M.  E.  Allen,  civil  engineer,  of  Shubuta, 
Miss.,  regarding  the  excavation  of  earth 
with  scrapers. 

The  Kaupp  Lumber  Co.,  of  Shubuta, 
Miss.,  wished  to  enlarge  an  old  one-acre 
log  pond,  to  give  it  an  area  of  four  acres. 
This  required  the  excavation  of  the  end 
bank  and  the  extension  of  the  side  banks 
of  the  old  pond,  a  distance  of  350  ft. 

It  first  seemed  advisable  to  excavate  the 
entire  site  of  the  proposed  addition  giving 
a  depth  of  about  7  ft.  throughout,  which 
is  the  depth  of  the  old  pond.  This  plan 
would  have  necessitated  ^he  excavation  of 
7,220  cu.  yds.,  only  1,725  of  which  would 
have  been  required  on  the  dump.  At  a 
minimum  cost  of  20  cts.  a  cu.  yd.,  it  will 
be  seen  that  such  a  pond  would  cost  about 
$1,500. 

As  the  site  was  full  of  pine,  oak  and 
gum  stumps  of  considerable  size,  and  ex- 
tremely difficult  to  dislodge  except  with 
dynamite,  it  was  decided  to  raise  the  old 
banks  I  ft.,  giving  a  depth  of  8  ft.  where 
the  logs  are  unloaded  and  a  minimum 
depth  of  3  ft  6  ins.  in  the  far  end  of  the 
pond  over  the  3-acre  addition.  In  carry- 
ing out  this  plan  it  was  decided  that  all 
stumps  be  sawed  off  at  the  ground,  and 
that  only  enough  dirt  be  excavated  from 
the  new  pond  site  to  build  the  banks,  and 
that  dirt  be  borrowed  from  the  most  ad- 
vantageous places. 

The  cross  sections  showed  that  the  banks 
would  require  2,028  cu.  yds.  It  was  esti- 
mated that  by  doing  the  excavation  by  com- 
pany's forces  and  teams  the  cost  would 
not  exceed  $400. 

There  were  on  hand  four  yi  cu.  yd. 
wheel  scrapers  and  two  slips.  As  there 
were  100  lin.  ft.  of  bank  so  situated  that 
dirt  could  be  obtained  right  at  hand  and 
without  plowing  it  was  decided  to  let  the 
slips  handle  the  162.  cu.  yds.,  and  compare 
the  costs  for  slips  working  under  most 
favorable  conditions  and  wheelers  under 
average  conditions.  The  two  slips  finished 
the  162  cu.  yds.  in  4.5  days,  and,  as  the 
unit  cost  was  found  to  exceed  that  of  the 
wheelers  under  less  favorable  conditions, 
their  use  was  discontinued. 

The  total  cost  of  all  the  grading  with 
slips  and  with  wheelers  was  as  follows: 

Foreman  17.5  days  at  $3 $  52.50 

Labor  165.9  days  at  $1 165.90 

Teams  145  days  at  $0.77 111.65 

Total $33005 


The  cost  per  cu.  yd.  was  16.3  cts. 

The  cost  under  teams  includes  only  the 
actual  cost  of  feed  used,  for  the  teams 
were  all  company  property.  The  drivers 
are  listed  under  labor. 

To  arrive  at  a  comparison  for  wheeler 
and  slip  work,  33  per  cent  of  the  foreman's 
time  was  charged  to  the  latter  during  the 
first  4.5  days  that  the  slips  were  used. 
This  gave  a  cost  for  the  slip  work  as  fol- 
lows: 

1  foreman  4.5  days  at  (.Vi  ot  $3)  $i..$  4.50 
4  men  4.5  days  at  $1 18.00 

2  teams  4.5  days  at  0.77 6.93 

Total  $2943 

Giving  a  cost  per  cu.  yd.  of  18.2  cts. 
The  cost  per  cu.  yd.  by  items  was: 

Foreman    $0,028 

Loading   0.038 

Dumping 0.028 

Slips   0.098 

ToUl  $0. 182 

It  will  be  seen  that  18  cu.  yds.  were 
handled  per  slip  per  day.  With  two  addi- 
tional slips  and  teams  and  with  one 
loader  and  dumper,  the  slips  could  have 
averaged  16  yds.  per  day.  On  such  a  basis 
64  yds.  would  have  been  handled  per  day 
at  the  following  cost : 

Foreman    $1.00 

Dumper i.oo 

Loader  1.00 

Slips 7.08 

Total    $10.08 

Making  a  cost  per  cu.  yd.  of  15.8  cts., 
which  would  have  been  slightly  less  than 
the  wheel  scraper  work  cost,  offering  a 
more  favorable  comparison  with  scraper 
costs  given  below: 

WHEEL  SCRAPCK  DATA. 

Foreman  17.5  days  at  $3  (less  $4.50).$  48.00 

Labor  147.9  days  at  $1 147-90 

Teams  136  days  at  $0.77... 104.72 

Total  $300.62 

Cu.   yds.   handled 1,866 

Cost  per  cu.  yd $0,161 

The  cost  per  cu.  yd.  by  items  was : 

Total.   Percu.yd. 

Foreman $48.00  $0,026 

Scrapers   160.22  0.086 

Plowing    26.80  0.014 

Snatching   30.60  0.017 

Loading    17.50  0.009 

Dumping 17.50  0.009 

Total   $300.62  $0,161 

To  arrive  at  the  dirt  handled  per  scraper 
per  day  the   following  method  was  used: 


4  scrapers  were  used  10.5  days ..4a 

3  scrapers  were  used  7.0  days 21 

Total    scraper   days 63 

Total  number  of  days 17.5 

Average  number  of  scrapers  used  per 

day    36 

Total  dirt  handled i366  yds. 

Average  number  cu.  yds.  handled  per 

day    106.6 

Average   number   yds.     handled     per 

scraper  per  day 29.6 

It  would  be  safe  to  assume  that  the  av- 
erage round  trip  haul  was  400  ft,  equaling 
a  lead  of  about  150  ft.,  but  it  was  abso- 
lutely impossible  to  collect  any  accurate 
data  on  that  matter. 

The  low  cost  of  this  work  may  be  largely 
attributed  to  (i)  the  low  cost  of  labor, 
(2)  dry  weather,  (3)  plenty  of  company's 
mules  on  hand,  so  that  by  charging  only 
actual  feed  consumed  the  ordinary  team- 
ster's profit  was  eliminated.  On  the  other, 
hand,  frozen  ground,  many  bogs,  poor  qual- 
ity of  labor  and  many  roots  and  stumps 
tended  to  hinder  the  progress  of  the  work 
and  thereby  increase  the  cost. 


Cost  of  Shaft  Sinking  at  Goldfield. 

The  following  is  abstracted  from  an  ar- 
ticle by  Percy  E.  Barbour,  mining  engineer, 
of  Goldfield,  Nevada,  in  the  "Engineering 
and  Minmg  Journal." 

The  material  excavated  from  a  lineal 
foot  of  the  4x8  shaft  was  1.84  cu.  yds.,  mak- 
ing 184  cu.  yds.  of  excavation  for  the  100 
lin.  ft  of  shaft  sunk  by  Mr.  Barbour.  In 
the  table  of  cost  we  have  added  the  col- 
umn showing  the  cost  per  cubic  yard  of  ex- 
cavation : 

'  "The  shaft  respecting  which  data  are 
here  given  is  located  on  the  Daisy  proper- 
ty in  the  Diamondfield  district  of  Goldfield. 
It  was  started  by  a  leaser  and  sunk  to  a 
depth  of  102  ft.,  at  a  cost,  as  stated  by  him, 
of  $80  per  foot.  The  next  100  ft,  sunk  un- 
der my  supervision,  was  accomplished  in 
31?^  days  of  three  8-hour  shifts  each.  The 
first  50  ft  were  comparatively  easy  ground 
to  work,  33  ft  being  accomplished  the  first 
week.  Then  a  new  formation,  a  hard  black 
andesite,  was  encountered,  and  19  ft  was  a 
good  week's  work.  The  last  week  only  16 
ft  were  made.  It  was  necessary  to  in- 
crease the  round  from  7  to  14  holes,  and 
even  then,  to  accomplish  results,  the  cut 
holes  were  fired  and  the  muck  hoisted  be- 
fore the  other  holes  were  shot 

"The  shaft  was  4x8  ft.  in  the  clear,  tim- 
bered with  square  shaft  sets  of  6x8-in. 
timbers,  S  ft  6  in.  centers.  Dividers  and 
posts  were  of  6x6  in.  and  guides  of  4x4  in. 
material.  The  shaft  was  lagged  throughout 
with  2-in.  plank.  Each  set  required  the 
following  timber: 

Stse.        Lenxth. 

Pieces.  Inches.  Feet  incbes. 

2    wall-plates    6x8  t  0 

2   end-plates    6x8  G  t 

1    divider   Sx6  4  J 

6  posts    6x6  S  I 

27    lag^ng   plank    3x12  6  6 
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Guides     i\4 

Uuiden    (      1x4 

i      2x4  11  0 

"This  mada  a  total  of  539  ft.  per  set,  plus 
waste  in  cutting,  which  was  used  for 
blacking,  and  was  about  61  ft.,  making  600 
ft.  per  set.  In  all  18  sets  were  required  for 
the  100  ft.  of  shaft,  so  that  10,800  ft.  of 
lumber  and  timber  were  required ;  say  for 
computation  11,000  ft.  The  total  cost  of 
the  shaft  then  figures  as  follows : 


cost  of  the  work  will  be  given  under  five 
groups. 

A  10-hr.  day  was  worked  and  the  fore- 
man was  paid  $3.00  per  day  and  the  labor- 
ers $1.50.  The  work  was  done  during  the 
months  of  February  to  July.  The  gang 
of  men  worked  at  digging  the  holes,  rais- 
ing the  poles,  and  other  overhead  work 
during  this  period  of  time,  but  the  cost  of 
each  item  of  work  was  kept  separate.  In 
Cost  Coat  Per 
Per  Ft.  Cu.  Td. 
»  6.050        t  S.t9 


Total 
Cost. 

U  M  feet  Umber  9  $55 1    606.00 

SO  wedges  per  set,  say  1,000  Id  all  0  2)ic 25.00 

1,»«  ft.  "Bear"  fuse  =  H4  case  9  $10.50 18.18 

35(  lb.  40  per  ct.  dynamite  O  16c 68.40 

408  caps  =  4  box,  4z.  caps  9  80c 8.20 

OS  candles,  14  os.  6's,  8.6  boxes  9  $6 16.60 

10«  ft  6  in.  galvanised  air  pipe  9  80c 30.00 

Miners  9  IS  and  topmen  9   $4.60 1,586.66 

HolstlnK  euKloeers    9    $5 475.00 

One-lialf  time  of  1  man  sharpening  and  framing  9  $6 98.00 

One-third  time  of  foreman  9  l^ '^SO 

Electric  power  30  h.  p.  hoist  9   10  per  b.  p.  per  month 270.00 

Oil,  waste  and  grease  (est.)    2.00 


0.260 

0.14 

0.131 

0.07 

0.684 

0.89 

0.088 

0.02 

0.166 

0.08 

0.300 

0.16 

16.867 

8.62 

4.760 

2.68 

0.980 

0.61 

0.786 

0.40 

8.700 

1.46 

0.020 

0.01 

$82,445        $17.68 

digging  the  holes,  the  tools  that  the  men 
used  were :  A  digging  bar.  see  Fig.  i ;  a 
round  point  shovel,  st-e  Fig.  2,  and  a 
spoon,  see  Fig.  3.  The  length  of  the  han- 
dles on  these  were  8  ft.  The  holes  were 
spaced  as  follows :  For  span  construction 
on  tangents,  the  poles  were   no  ft.  apart. 


Total     $8,844.48 

"Tlie  eNces.sively  high  price  of  every- 
thing required — supplies,  labor  and  power — 
will  be  noted.  This  is  the  reason  that  ore 
under  $50  per  ton  cannot  be  profitably  han- 
dled in  Goldfield  at  present." 

The  cost  per  cubic  yard  for  the  first  102 
ft.  of  the  shaft  as  given  by  the  leaser  was 
$4348.  being  about  ayi  times  as  much  as 
the  work  done  by  Mr.  Barbour,  whose 
work  should  have  been  more  expensive 
than  the  leaser's,  as  the  shaft  was  deeper 
and  part  of  the  material  harder. 

The  average  amount  of  djmamite  used 
per  cubic  yard  of  excavation  was  1.9  lbs. 
.^5  Mr.  Barbour  states,  the  first  so  ft.  of 
his  work  was  in  easy  ground,  while  for  the 
last  50  ft.  14  holes  had  to  be  used  instead 
of  seven.  This  gives  an  average,  assuming 
the  same  charge  was  used  in  the  holes  con- 
tinuously, of  1.3  lbs.  of  djmamite  for  the 
soft  material  and  2.6  lbs.  per  cubic  yard  for 
the  harder  material. 


# 
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The  Cost  of  Digging  Some  600   Trol- 
ley Pole  Holes. 

Holes  for  trolley  poles  are  generally  dug 
by  hand.  Under  most  specifications  they 
are  not  paid  for  by  the  hole,  but  are  in- 
cluded in  the  price  of  other  line  work. 
For  this  reason  few  records  of  the  cost 
of  digging  these  holes  have  been  kept. 
Poles  used  in  large  cities  are  generally  of 
iron,  and  embedded  in  concrete,  while 
those  used  in  the  smaller  towns  and  on 
suburban  roads  are  of  timber.  A  different 
size  hole  is  needed  for  each  kind,  so  the 
cost  of  the  holes  varies  somewhat. 

In  this  article  we  will  give  the  cost  of 
digging  more  than  600  holes  for  trolley 
poles  on  a  suburban  line.  The  overhead 
construction  was  of  two  kinds,  span  wire 
which  needs  a  pole  on  each  side  of  the 
track,  and  single  poles  with  a  bracket  to 
hold  the  trolley  wire.  This  divided  the 
work  into  two  groups,  and  the  span  wire 
construction  was  further  divided  into  dou- 
ble and  single  track  work.  The  class  of 
material  in  which  the  holes  were  dug,  as 
well  as  the  size  of  the  butt  of  the  pole, 
made  additional  division  of  the  work.    The 
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Tools  Used  for  Digging  Holes. 

On  12°  curves  or  less  they  are  from  80  to 
no  ft.  apart,  while  on  curves  of  150  ft. 
radius  or  less  they  were  spaced  from  40 
to  so  ft.  apart. 

Group  I.  In  this  lot  82  holes  were  dug. 
It  was  for  span  construction  of  4.775  ft.  of 
double  track.  The  poles  were  from  12  to 
IS  ins.  in  diameter  at  the  butt,  so  the  holes 
were  dug  about  2  ft.  in  diameter.  The 
depth  of  the  hole  was  governed  by  the 
specifications,  which  called  for  all  holes  to 
be  6  ft.  deep,  this  depth  to  be  in  the  nat- 
ural ground.  Hence  where  there  was  an 
embankment,  the  hole  had  to  be  as  much 
deeper  than  6  ft,  as  the  height  of  the  em- 
bankment was  above  the  natural  ground 
at  the  place  where  the  pole  was  to  be 
planted. 

This  is  an  distance  of  where  conditions 
surrounding  work  may  change,  yet  speci- 
fications are  not  changed  to  suit  the  new 
conditions.  When  these  specifications  were 
first  drawn,  all  the  poles  on  suburban  lines 


of  the  company  in  question,  were  not 
placed  equi-distant  from  the  center  line 
of  the  track.  In  cuts  they  were  so  spaced, 
but,  wherever  embankments  occurred, 
longer  poles  were  used,  as  the  poles  were 
placed  outside  of  the  toe  of  the  slope  of 
the  embankment.  This  prevented  having 
the  poles  in  line,  which  made  the  line  of 
poles  appear  unsightly,  and  it  also  added 
to  the  length  of  the  span  wire.  For  these 
and  other  reasons,  the  arrangement  of 
poles  was  changed  and  they  were  set  equi- 
distant from  the  center  line  on  the  em- 
bankment as  well  as  in  the  cut.  Under 
these  circumstances  where  the  embank- 
ments had  settled  and  were  made  of  good 
material,  there  was  no  need  of  making 
the  holes  more  than  6  ft.,  but  as  the  speci- 
fications called  for  a  greater  depth,  the 
holes  were  so  dug.  They  varied  from  6 
to  12  ft.  deep.  In  this  group  40  pole  holes 
were  dug  6  ft.  deep,  the  rest  being  from 
9  to  12  ft.,  30  holes  being  of  the  last  named 
depth.  The  roadbed  on  this  section  was 
all  embankment,  made  of  cinders  and  slag 
from  a  steel  plant.  In  digging  the  30 
deepest  holes  the  cinders  and  slag  kept 
running  into  the  holes,  causing  about  three 
to  four  times  as  much  material  to  be  ex- 
cavated as  would  otherwise  have  been 
taken  from  the  hole.  It  was  estimated  that 
this  doubled  the  yardage  excavated  from 
the.  82  holes. 

In  order  to  brace  the  poles  under  ground, 
an  8  ft.  second-hand  sawed  tie  was  cut 
into  two  pieces,  one  3  ft.  long  and  the 
other  5  ft.  long,  and  placed  as  shown  in 
the  cut.  The  short  piece  was  put  in  the 
bottom  of  the  hole  and  the  large  pieces 
at  the  top.  This  also  increased  the  amount 
of  material  that  was  taken  from  the  holes. 
This  extra  material  averaged  .4  cu.  ft.  for 
each  hole,  and  the  contractor  was  paid 
extra  for  this  work.  When  holes  were 
dug  of  a  greater  depth  than  the  length  of 
the  shovel  handle,  a  foot  or  more  of  earth 
was  dug  out  of  the  surface  of  the  ground 
at  the  side  of  the  hole,  and  the  workman 
stood  in  this  depression,  thus  allowing 
him  readily  to  reach  with  his  shovel  and 
spoon  to  the  bottom  of  the  hole. 

The  cost  of  digging  the  83  holes  was : 

Foreman    $27.90 

Laborers    95.25 

Total .$123.15 

The  cost  per  hole  was  as  follows: 

f'oreman    $  .34 

Laborers    1.16 


Total    .• $1.50 

This  high  cost  was  due  to  the  cinders  as 
previously  explained.  The  cost  per  cubic 
yard  was : 

Foreman $  .13 

Laborers    47 


Total    $  .60 

The  cost  per  lineal  foot  of  doable  track 
for  the  hole  digging  was: 
Foreman    $0,006 
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Total    $0,026 

Group  II.  All  of  these  holes,  88  in  num- 
ber, were  6  ft.  deep.  The  poles  were  a 
little  heavier  than  those  in  Group  I,  so  the 
holes  were  25^  ft.  in  diameter.  Each  hole 
had  28  cu.  ft.  of  earth  in  it,  thus  making 
91  cu.  yds.  for  all  the  holes.  This  was  the 
first  work  done,  and  the  men  were  not  ac- 
customed to  handling  their  long  handled 
shovels. 
The  cost  of  digging  the  holes  was: 

Foreman    $23.10 

Laborers    83.10 

Total   $ro6.io 

This  gave  a  cost  per  hole  of  the  follow- 
ing: » 

Foreman     $0.27 

Laborers     0.94 

Total     $1.21 

The  cost  per  cubic  yard  was  as  follows: 

Foreman    $0.25 

laborers    0.91 

Total $1.16 

As  there  was  4,590    lin.     ft.     of  double 

track,  the  cost  of  digging  holes  per  lineal 

foot  was : 

Foreman    $0,005 

Laborers    0.018 

Total   '. $0,023 

Group  III.  This  was  span  wire  construc- 
tion for  single  track  work,  there  being 
17,160  lin.  ft.  of  track.  In  all  320  pole 
holes  were  dug.  The  holes  averaged  3J4 
ft.  in  diameter,  and  were  from  6  ft.  to  12 
ft.  deep.  About  20  per  cent  were  deeper 
than  6  ft.,  10  per  cent  being  8  or  9  ft.  deep, 
and  10  per  cent  from  10  to  12  ft.  deep. 
From  the  holes  510  cu.  yds.  of  earth  were 
excavated,  being  1.6  ai.  yds.  as  an  average 
from  each  hole.  This  large  size  hole  was 
needed  because  the  poles  were  extremely 
large  in  diameter  and  heavy — much  larger 
than  there  were  needed.  This,  too,  was 
owing  to  the  specifications,  which  stated 
the  smallest  size  in  diameter  that  would  be 
accepted,  but  failed  to  state  the  largest  di- 
mensions that  would  be  taken.  Some  of 
the  poles  furnished  by  the  timber  contrac- 
tor were  3  ft.  or  more  in  diameter  at  the 
butt.  This  not  only  added  to  the  cost  of 
digging  the  holes,  but  also  to  the  setting 
of  the  poles,  and  other  details  of  the  work. 
Special  eye  bolts  had  to  be  made  for  a 
large  number  of  the  poles,  and  some  longer 
cross  arms  had  to  be  obtained  to  carry  the 
feed  wires. 

fen  of  the  6  ft.  holes  were  dug  in  quick- 
sand. These  gave  some  trouble,  and  addi- 
tional expense.  An  expedient  used  in  dig- 
ging these  holes  was  to  take  a  barrel  and 
after  knocking  the  two  heads  out  of  it,  to 
put  it  in  the  hole.  Then  all  the  excavation 
was  done  from  within  the  barrel,  sinking 
it  as  the  hole  was  dug.  Thus  the  sides  of 
the  hole  were  sheathed,  and  by  means  of  a 


hand  pump  the  water  was  kept  out,  while 
the  digging  was  going  on.  If  the  quick- 
sand occurs  for  a  greater  depth  than  the 
height  of  one  barrel,  a  second  barrel  should 
be  used  on  top  of  the  first.  This  second 
one  should  be  a  little  larger  than  the  first, 
so  it  will  go  down  around  the  lower  one. 
The  pole  must  be  raised  in  such  holes  as 
soon  as  they  are  dug. 

The  total  cost  of  digging  the  320  holes 
was  as  follows: 

Foreman    $77.8o 

Laborers    349-35 


Total    $427.15 

This  gave  the  following  cost  per  hole: 

Foreman    $0.24 

Laborers     1.09 

Total     $1.33 

The  cost  per  cubic  yard  for  the  5 10  cu. 
yds.  was :  • 

Foreman    $0.13 

Laborers   0.68 

Total    $0.81 

The  cost  per  lineal   foot  of  single  track 
for  the  hole  digging  was  as  follows: 

Foreman    $0,005 

Laborers     0.020 


Total    $0,025 

Group  IV.    This  was  for  2,188  lin.  ft.  of 
single  track,   a  branch  of   the  other   line. 
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Sketch  Showing  Method  of  Bracing  Poles. 

The  curves  were  sharper,  hence  the  poles 
on  the  curves  were  closer  than  on  the 
main  line.  The  poles  were  all  less  than  20 
ins.  in  diameter,  so  the  holes  were  made 
2  ft.  in  diameter.  There  were  64  poles, 
and  only  a  few  of  the  holes  were  deeper 
than  6  ft.  About  19  cu.  ft.  were  excavated 
from  each  hole,  no  underground  braces  be- 
ing used.  This  made  45  cu.  yds.  excavated 
from  the  64  holes.  The  cost  of  digging  the 
holes  was: 

Foreman    $  9.00 

Laborers   40.50 

Total   $4950 

The  cost  per  hole  was  as  follows: 
Foreman    $0.14 


Laborers  0.65 

Total   $0.79 

The    following   was    the    cost   per   cubic 
yard: 

Foreman    $0.20 

Laborers    0.90 

Total    $1.10 

The  cost  per  lineal  foot  of  single  track 
for  the  digging  was  as  follows : 

Foreman     $0,004 

Laborers     0.018 

Total    $0,022 

Group  V.  This  was  side  pole  construc- 
tion for  single  track,  using  a  bracket  made 
of  pipe,  on  the  pole.  There  were  5,700  lin. 
ft.  of  this  construction,  the  poles  being 
spaced  about  80  ft.  apart.  Only  a  few  of 
the  holes  were  deeper  than  6  ft.,  but  as 
the  poles  were  large  ones  the  holes  were 
iVi  ft.  in  diameter.  The  bracing  blocks 
were  used  for  these  poles.  An  average  of 
36  cu.  ft.  was  excavated  from  each  hole, 
and,  as  there  were  69  holes,  92  cu.  yds. 
were  excavated. 
The  cost  of  digging  the  holes  was: 

Foreman    $12.00 

Laborers     54.00 

Total    $66.00 

This  gives  a  cost  per  hole  of: 

Foreman    $d.i8 

laborers     0.78 

Total    $0.95 

The  cost  per  cubic  yard  was  as  follows: 

Foreman     $0.13 

Laborers  0.59 

Total     $0.72 

The  cost  per  lin.  ft.  of  single  track  was: 

Foreman    " .$0,002 

Laborers    0.010 

Total    $0,012 

A  comparison  of  the  cost  of  each  group 

is  shown  in  the  following  table,  also  the 

average  cost  for  the  entire  job: 

■o        ^      ^*  .^* 

*  >•  t  .X    . 

»        -k       fi      =2£ 

A         ^        i^       s  P— 

■5        *-       o      —       5 

O  ^  fc-         :j        k     ^        £ 

U  OJ  a,  ^  %  ^^  S. 

—  "■         3  Sf  c. 

St  -         w         0       -£- 

o  §  o       O       o»S       i 

H  V  V                 O    O       Z 

Group  I. ...$123.15  »1.50  }0.«0  t0.02«  n 

Group    11..   106.10  1.21     1.16     0.023  88 

Group     in.  427.1S  1.33     0.81   t0.02S  iZ» 

Group    rv..     49.50  0.79     1.10 0.022    «« 

Group    V...     66.00  0.96     0.72  0.012    69 

Average     1.24  0.82     0.0245  0.0235* 

•Bracket  construction  (Group  V)  left  out 
of  this  average. 

It  will  be  noticed  that  the  cost  per  hole 
varied  directly  with  the  size  of  the  hole. 
Adding  to  the  diameter  and  the  depth  in- 
creased the  cost.  The  cost  per  cubic  yard 
was  high  when  the  hole  was  small  and  low 
when  the  hole  was  large.  The  cost  per 
lineal  foot  for  span  wire  constniction 
'varied  but  little.  Naturally  the  single  track 
was  about  the  same  as  double  track. 
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Road5  and  Streets  Section 


Note :  This  Section  is  devoted  to  metliods  and  costs  of  road  and  street  con» 
stmction.  It  will  cover  road  bunding  in  all  its  details,  the  construction  of 
pavements,  sidewalks  and  gutters,  the  testing  and  use  of  paving  materials  and 
the  machinery  and  tools  used  In  road  building  and  paving. 


Tables  for  Estimating  the  Quantity  of 
Materials  and  Cost  of  Gravel,  Sand 
and  Oil  on  Roads  aoid  Streets 
of  Differents  Widths. 

We  print  herewith  four  tables  that  should 
be  of  use  to  engineers  and  contractors  en- 
gaged in  street  and  road  work.  We  are  in- 
debted to  the  Petrolithic  Pavement  Co.,  of 
Los  Angeles,  for  the  tables,  which  were 
prepared  by  Mr.  J.  O.  Marsh,  C.  E. :  ___^__ 

COST   OF    GRAVEL    IN    CENTS    PER   SQ.    FT.    OP   SURFACE   AT  VARIOUS  PRICES  PER  CU.  YD.  AND  SPREAD  1  IN.  DEEP. 

Cost  of   Gravel $0.70    $0.80    »0.90    $1.00    $1.10    $1.20    $1.25    $1.35    $1.45    $1.60    $1.55 

Cost  per  »q.  ft 216      .247      .278      .309       " "       " 


tion  of  page  number.  Cover.  Color. 
Bound  at  side  or  end.  General  arrange- 
ment.    Index,  etc.? 

Shall  petitioners  designate  kind  of  curb. 
sidewalk,  pavement,  etc.,  desired,  or  shall 
the  petition  form  call  for  curbing,  side- 
walks, etc.,'  and  the  engineer  determine 
their  character,  etc.? 

What  general  conditions  would  determine 
the  character  and  dimensions  of  the  pave- 


Shall  liquidate  damages  be  $5  or  $io  a 
day,  or  what? 

How  long  maintenance  period  for  each 
pavement  ? 

Any  maintenance  for  concrete  curb  or 
sidewalk  ? 

Shall  maintenance  of  all  contracts  ex- 
pire at  one  stated  time  of  the  year,  Dec. 
1st  or,  two  times,  say  June  1st  and  Dec.  ist, 
or  May  1st  and  Nov.  ist? 

What  construction  shall  be  used  at  rail- 
road tracks,  considering  rails,  ties,  foun- 
dation, special  paving  along  rails? 

Shall  price  and  maintenance  of  pave- 
ments at  railroad  tracks  be  specified  in  the 
contract  ? 

Shall  price  for  repairs  be  a  fixed  amount 
per  unit,  or  the  contractor's  price,  or  some 
percentage  of  either,  varying  with  the  ex- 


.340      .370      .386       .417      .448      .463      .478 


$1.60    $.165    $1.70    $1.75    $1.80    $1.85    $1.90    $2.00 
.493      .608      .523      .538      .553      .568      .583      .698 


COST    OF   OIL   IN    CENTS    PER    SQ.  FT.    OF  SURFACE    AT   VARIOUS  PRICES  PER  BBL. 
Gall,  per 
Sq.  Td. 

of 
Sur&c«. 

Per  42-gal.   bbl.      $0.90  $0.95  $1.00  $1.05  $1.10      $1.15  $1.20  $1.26  $1.30  $1.35 

1 .T. 238  .251  .266  .278  .291  .304  .317  .330  .344  .867 

Hi ; 357  .377  .397  .417  .437  .467  .476  .496  .516  .636 

2., 476  .603  .629  .656  .682  .608  .636  .662  .688  .714 

Jit 695  .628  .662  .695  .728  .760  .793  .826  .860  .893 

tZ 714  .764  .794  .834  .873  .973  .963  .993  1.031  1.071 

3U     834  .880  .926  .972  1.018  1.066  l.llf  1.168  1.203  1.260 

4„ 962  1.006  1.068  1.111  1.164  1.216  1.270  1.323  1.376  1.428 


AND  QUANTITIES  OF  OIL  PER  SQ.   YD. 

For  each 
additional 
5c  per  bbl. 
add 


$1.40 

.370 

.666 

.730 

.926 

1.111 

1.296 

1.481 


$1.46 

.384 

.675 

.767 

.959 

1.150 

1.342 

1.684 


$1.60 

.397 

.695 

.794 

.992 

1.190 

1.388 

1.687 


$1.66 

.410 

.615 

.820 

1.026 

1.220 

1.436 

1.640 


$1.60 
.422 
.633 
.844 

\r 

>  i 

.    si 


'^2 
J20 
.026 
.033 
.039 
.046 
.053 


UNEAR  FEaST  OF  STREET  COVERED  BY  1  CU.  YD.  OF  GRAVEL  SPREAD  1  IN.   DEEP  ON  VARIOUS  WIDTHS  OF  ROADBED. 

Width  of  roadbed 20  ft.        22  ft.      24  ft.      26  ft.      28  ft.  30  ft.     32  ft.      34  ft.    36  ft.     38  ft.     40  ft.     42  ft.     44  ft.     46  ft.     48  ft. 

Linear  ft  of  street 16.2         14.7         13.5         12.5         11.6  10.8         10.1         9.6         9.0         8.5         8.1         7.7         7.4         7.0         6.7 

LINEAR  FEET  OF  STREET  COVERED  BY  1  BBL.  OF  OIL  (42  GALS).    WITH  VARIOUS  WIDTHS  OF  ROADBED  AND  QUANTITIES 


Gals,  per  sq.  yd. 
of  surface. 


OF   OIL   PER    SQ.    YD. 


1.... 

SM.. 
4.... 


Width  of  roadbed. 


20  ft. 

22  ft. 

24  ft. 

26  ft. 

28  ft. 

30  ft. 

32  ft. 

34  ft. 

36  ft. 

38  ft. 

40  ft 

42  ft 

44  ft 

46  ft 

48  ft. 

18.9 

17.2 

16.76 

14.5 

13.6 

12.6 

11.8 

11.1 

10.60 

9.95 

9.45 

9.00 

8.60 

8.22 

7.88 

12.6 

11.6 

10.6 

9.70 

9.00 

8.40 

7.88 

7.42 

7.00 

6.64 

6.30 

6.00 

6.73 

6.48 

6.26 

9.45 

8.60 

7.88 

7.27 

6.76 

6.30 

5.91 

6.66 

6.26 

4.97 

4.72 

4.60 

4.30 

4.11 

3.94 

7.66 

6.88 

6.30 

6.81 

6.04 

6.04 

4.73 

4.46 

4.20 

3.98 

3.78 

3.60 

8.44 

3.29 

S.16 

6.30 

6.73 

5.26 

4.85 

4.60 

4.20 

3.94 

3.70 

3.60 

3.32 

3.16 

3.00 

2.86 

2.74 

2.62 

5.40 

4.91 

4.50 

4.15 

3.86 

3.60 

3.38 

3.18 

3.00 

2.84 

2.70 

2.67 

2.46 

2.36 

2.26 

4.72 

4.S0 

3.94 

3.64 

3.37 

3.16 

2.96 

2.78 

2.62 

2.49 

2.86 

2.26 

2.16 

2.05 

1.97 

Suggestions  Wanted  for  Uniform  Street 

Specifications  and  Highway 

Practice. 

A  committee  of  the  Municipal  Engineers 
of  the  city  of  New  York  is  at  work  upon 
uniform  specifications  and  highway  prac- 
tice for  the  difiFerent  boroughs  of  New  York 
City.  The  members  of  the  committee  are: 
George  W.  Tillson,  chief  engineer  of  high- 
ways. Borough  of  Manhattan,  chairman; 
R.  Walter  Creuzbaur,  consulting  engineer 
of  Public  Works,  Borough  of  Brookl)m; 
Samuel  C.  Thompson,  principal  assistant 
engineer  of  highways.  Borough  of  the 
Bronx;  Theodore  S.  Oxholm,  principal  as- 
sistant engineer  of  construction.  Borough 
of  Richmond;  and  Edwin  H.  Thomes,  as- 
sistant engineer  of  highways.  Borough  of 
Queens,  secretary  of  the  committee. 

The  secretary  has  just  sent  out  a  list  of 
about  100  questions  relative  to  the  proposed 
uniform  highway  practice  in  New  York, 
from  which  we  have  selected  a  number  of 
illustrative  examples,  as  follows: 

Specifications:  General  make  up.  Size, 
quality  of  paper.  Size  and  style  of  type. 
Spacing.    Width  of  lines.    Margins.  Posi-. 


ment  and  foundation  to  be  used  in  each 
street? 

What  samples  shall  be  submitted  for  each 
pavement  and  when?  Any  difference  be- 
tween requirements  of  new  and  of  old  bid- 
ders. Any  affidavits  of  composition,  manu- 
facture, etc.  Shall  an  excess  in  one  re- 
quirement offset  a  slight  deficiency  in  an 
other  requirement,  to  an  extent  permitted 
by  the  engineer?  What  suggestions  for  a 
common  central  chemical  and  mechanical 
testing  laboratory  to  secure  uniform  testing 
for  all  boroughs? 

Any  rule  for  fixing  the  security  and  num- 
ber of  working  days,  according  to  esti- 
mated cost,  contract  cost,  the  quantity  and 
character  of  the  items,  etc.,  or  other  con- 
ditions ?  Consecutive  working  days  or  cal- 
endar days? 

When  shall  day's  working  time  begin  and 
end?  What  deductions,  etc.,  allowed  and 
how  made  ? 

How  shall  measurements  be  taken  and 
what  shall  be  included  and  paid  for  in  each 
item?  Any  deduction  for  spaces  occupied 
by  railroad  tracks,  base  of  columns,  man- 
hole heads,  etc.?  What  pavement  datum 
used? 


tent  of  opening,  whether  foundation  is  re- 
moved, or  whether  part  of  old  materials  are 
used  again,  whether  due  to  street  opening, 
fire,  accident,  malicious  injury,  wear  and 
tear,  whether  at  railroad  tracks,  etc.? 

Shall  a  percentage  or  a  fixed  amount  per 
yard,  or  as  determined  by  the  engineer,  be 
retained  for  repairs  and  maintenance,  or 
rely  upon  the  bond  alone,  or  a  combination  ? 
How  pay  the  retained  portion,  any  interest, 
excess  in  one  contract  offset  a  dificiency  in 
another? 

What  means  shall  be  used  to  insure  re- 
pairs, to  satisfy  claims,  to  indemnify  the 
city,  to  hold  sureties,  etc.,  before  the  end 
of  the  guarantee  period  and  bond? 

At  the  end  of  the  guarantee  period,  what 
minimum  thickness  and  conditions  of  the 
pavement  and  blocks,  will  be  accepted  for 
each  kind  of  pavement? 

Prosecution  of  work,  what  extent  of 
street  opened?  Responsibility  for  encum- 
brances, etc.? 

What  to  specify  for  relaying  and  read- 
justing old  curb,  sidewalks,  pavement,  etc., 
sewer  and  water  pipes,  noiseless  heads, 
house  connections,  etc.,  belonging  to  the 
city,  to  corporations,  and  to  private  own- 
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ers?  How  designated,  how  paid  for,  etc? 
What  information  or  plans  given  for  pro- 
posals? Shall  highway  department  relay 
any  of  the  work? 

Shall  top  soil  be  reserved  for  topping  ont 
sidewalks  ? 

Rock  excavation.  What  sub-grade?  Any 
less  in  sidewalks?  How  classified?  Size 
of  boulders ' paid  for  as  rock?  Slopes? 
Stripping,  tests,  etc.? 

Depth  of  layers  of  embankment?  Pro- 
portion of  stone  allowed? 

Shall  road  rolling  be  specified  by  total 
weight,  by  pounds  per  inch  of  width,  by 
numbler  of  times  rolled,  by  length  of  time, 
by  puddling,  or  a  combination  of  these,  or 
all  as  required  by  the  engineer?  Shall  city 
rent  road  roller  to  a  contractor  on  op- 
tional terms  fixed  in  the  contract?  Shall 
a  rolling  tamper  of  the  Petrolithic  type  be 
used?     Disk  roller? 

CUBBING. 

Bluestone,  sandstone,  granite?  Any  test 
for  quality  of  stone? 

Dimensions,  order,  minimum,  maximum, 
and  standard,  length,  depth,  width  any  dif- 
ference when  set  in  concrete?     What  di- 

Shall  any  tile,  broken  stone,  cinder,  grav- 
el, or  sand  drainage  bed,  be  laid  under 
stone  or  concrete  curb? 

If  so  shall  it  be  connected  with  sewer 
ba«ins  ? 

SIDEWALKS. 

Flagstone,  dimensions,  minimum,  maxi- 
mum and  standard  length,  width,  depth. 

How  dressed?  Shall  certain  allowable 
limits  from  a  straight  edge  be  prescribed 
in  specifications  for  all  dressmg  and  laying 
of  curb  and  sidewalks,  or  be  left  indefinite, 
or  as  required  by  the  engineer?  Propor- 
tions for  mortar  joint?  What  drainage  bed? 
What  specification  for  old  flagstone  relaid? 

Cement  Sidewalks:  Materials.  Dimen- 
sions, etc.  Foundation?  Concrete?  Fin- 
ishing surface?  Size  of  stone?  Propor- 
tions? Manipulation,  etc.?  Expansion 
joints,  etc.?  Shall  street  corners  be  filled 
in  to  both  curbs?  Shall  street  names  be 
stamped  in  cement  sidewalk^  or  curb?  Any 
extra  thickness  at  driveways?  How  paid 
for,  etc.  ?  Shall  surface  be  roughened  when 
•ver  . .  per  cent  grade  ? 

Gutters :  Brick,  granite  block,  etc.  ?  Laid 
at  right  angles  or  parallel  with  curb?  Bond 
with  pavement?  Foundation?  Joints,  etc.? 
Shall  combined  concrete  curb  and  gutter 
be  used  ?    What  materials,  dimensions,  etc.  ? 

ASPHALT  BLOCK   PAVEMENT. 

What  specifications  for  materials  Com- 
position? Tests?  Requirements,  etc 
Rock?  Stone  dust?  Asphaltic  cement? 
Flux  Asphalt,  natural,  artificial,  etc.?  De- 
grees F.  or  C.  Percentages  by  weight  or 
volume?  Size  of  blocks?  Variations  al- 
lowed? Pressure?  Density  and  specific 
gravity.  .Absorption  ?  •  Hardness,  crushing, 
transverse,  abrosion,  and  rattler  tests,  etc.? 

Laying  .Asphalt  Block :  Mortar  bed,  pro- 
portions, how  laid,  wet  or  dry,  templets, 
thickness,  etc.?  Shall  the  concrete  founda- 
tion be  brought  to  a  perfectly  smooth  true 


surface  when' laid,  and  after  it  is  set  hard, 
shall  the  blocks  be  laid  in  a  thin  bitumin- 
ous cement  bed?  Jf  so,  what  specifications 
for  the  bituminous  cement?  Shall  the 
joints  then  be  filled  with  sand,  or  the  pav- 
ing cement,  or  wet  grout,  or  dry  sand  and 
cement  broomed  in,  what  proportions,  how 
manipulated,  etc.?  What  lap,  closures? 
What  specifications  for  ramming  or  roll- 
ing, weight,  size,  material?  What  sugges- 
tions for  design  of  a  roller  templet? 

When  shall  coal  or  gas  tar  paving  pitch 
be  used? 

PAVEMINTS. 

Standard,  minimum  and  maximum  and 
special  grades  for  each  different  pavement? 

Same  for  crown  and  transverse  section, 
any  variation  with  increased  grade,  any  spe- 
cial section  along  gutters? 

Same  for  depth  of  gutters.  Length  and 
drop  at  driveways? 

Street  intersection  corners,  radius  9  ft. 
or  what?  Any  diflference  for  acute  or  ob- 
tuse angle,  or  for  different  widths  of  side- 
walk and  roadway,  special  cases,  etc.  ? 

What  rules  for  grades  at  intersection, 
considering  appearances,  drainage,  traflBc, 
construction,  breaks  in  grade,  surrounding 
conditions,  etc.?  At  right  angle  intersec- 
tions shall  all  four  comers  be  the  same  ele- 
vation or  shall  there  be  a  difference  on 
steep  grades  or  along  street  car  tracks  or 
in  special  cases?  What  maximum  grade 
between  opposite  corners?  Shall  maximum 
grade  of  curb  and  sidewalk  from  house 
line  to  curb  line  be  fixed  and  break  grade 
at  house  line  for  steeper  grade?  How  de- 
termine grade  at  house  line  comer?  At 
skews  what  rules  for  grades?  What  maxi- 
mum difference  in  elevation  of  curbs  at 
comers  and  at  right  angles  across  the 
street?  Minimum  and  maximum  grades 
and  changes  of  grade  by  increasing  or  de- 
creasing depth  of  gutters  according  to  high 
or  low  point ;  or  whether  drainage  is  to  be 
carried  to  a  basin  at  the  corner,  or  around 
the  corner  to  the  next  block?  Straight 
grades  or  break  the  grades  opposite  the 
acute  angle,  or  where?  What  verticle 
curve,  length,  radius,  etc.?  By  whom  and 
how  determined  and  what  placed  upon 
maps  and  plans? 

Shall  a  book  of  standard  plans,  sections, 
symbols,  rales,  etc.,  be  made  up  the  same 
size  as  the  contracts,  or  what? 

Staking  out  and  measuring  up  work. 
Size  of  stakes,  distance  apart,  where  placed, 
on  lines  or  what  offset,  etc.  What  use  of 
paint  marks,  colored  crayons,  lines,  temp- 
lets, etc.,  stationing,  marks,  etc.?  What  is 
given  to  the  contractor? 

What  methods  used  in  surveys  and  pre- 
paring plans,  etc.,  for  contracts?  What 
shall  be  shown  on  plans  relative  to  lines, 
grades,  dimensions,  names,  surface  and  sub- 
surface appurtenances,  old  and  new  work, 
etc.,  estimate,  dates,  etc.?  Provisiohs  for 
drainage,  new  basins,  etc.?  Test  pits,  bor- 
ings, etc.,  sewer  and  water  pipes,  etc.? 

What  scales  used  for  plans,  profiles, 
cross-sections,     details,     etc.?     Horizontal 


and  vertical,  standard  and  special?  Size 
of  maps,  etc.?    How  filed,  etc.? 

Standard  conventional  signs  or  symbols, 
abbreviations,  etc.?  What  colors  for  dif- 
ferent pavements,  etc.?  How  is  progress 
on  contracts,  etc.,  indicated? 

What  sized  books,  loose-leaf,  etc.,  used 
for  field  notes,  estimates,  reports,  etc.? 
What  standard  form  of  notes,  etc.? 

Card  index?  Filing  system,  etc.,  for  let- 
ters, reports,  contracts,  estimates,  com- 
plaints, note  books  plans,  etc.? 

Rules  for  assessment  sheets,  size,  scale, 
arrangement,  items,  etc.  How  is  Exc  and 
Emb.  computed? 

The  committee  will  welcome  any  sugges- 
tions from  city  engineers.  Address  com- 
munications to  E.  H.  Thomes,  Queens  Bor- 
ough Hall,  Long  Island  City,  N.  Y. 


Objwt  Lesson  Roads  Built  in  19064)7 

by  U.  S.  Office  of  Public  Roads, 

with  Data  on  Their  Cost* 

During  the  fiscal  year  ending  June  30, 

1907,  the  Office  of  Public  Roads  of  the  U.  S. 

Department  of  Agriculture  constructed  16 

object-lesson  roads.  -  While  this  is  a  smaller 

number  than  were  constructed  during  the 

previous  year,  the  number  of  square  yards 

of  roads  constructed  during  the  past  year 

,  far  exceeds  the  number  in  previous  years. 

Of  the  16  object-lesson  roads  built  in  the 

past   year,   11    were   macadam,  2  earth,  i 

stone  surfaced  with  gravel,   i  gravel  and 

I    sand    clay.      The    following    tabulation 

shows  the  yardages  of  object-lesson  roads 

constructed   during   the    fiscal   years-  1905. 

1906  and  1907. 

1905.        1906.       1907. 
Sq.  yds.    Sq.  yds.    Sq.  yds. 

Macadam    44>944    5i>24lS     76,376 

Gravel     8,804      4,197      ii,7« 

Shell    5,877        933  0 

Earth    o    12,132     27fl^2 

Sand    Clay    I9.'78    19443     8s,S7i 

Burnt  Clay   400  o  0 

Totals    79>ao3    87,951    200,711 

It  will  be  noted  from  the  above  table 
that  there  was  a  large  increase  in  the  yard- 
age of  earth  and  sand  clay  roads.  This  is 
due  to  the  efforts  of  the  Office  of  Public 
Roads  to  introduce  such  forms  of  construc- 
tion as  are  best  suited  to  the  means  and 
requirements  of  the  particular  community. 

A  brief  description  of  several  of  the  ob- 
ject lesson  roads  constructed  during  the 
past  year  together  with  a  table  of  data  on 
their  cost  follow: 

(i)  Salem,  Ore.,  Road.— Work  »•»< 
begun  June  8.  1906.  and  finished  Sept  lO. 
1906.  a  total  length  of  5,340  ft.  being 
graded,  of  which  2,480  ft.  was  an  earth 
road.  The  remaining  length,  2.860  ft., 
was  macadamized,  1.360  ft.  being  surfaced 
with  macadam  to  a  width  of  16  ft.  and 
1,500  ft.  to  a  width  of  12  ft.  The  sub- 
Rrade    was    prepared    with    slight    cxcava- 

•From  the  report  of  Loiran  Waller  Pwte, 
Director  of  the  Office  of  Public  Roads. 
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tion  (100  cu.  yds.)  on  an  established  road- 
way which  had  been  graveled  at  intervals. 
Three  courses  of  macadam  were  laid:  ist 
course,  8  ins.  deep,  of  2H->n.  stone;  2nd 
course,  3  ins.  deep,  of  ij4-in.  stone;  2nd 
i-in.  top  course  of  screenings  and  dust. 
The  whole  was  compacted  to  9  inches 
with  a  lo-ton  steam  roller. 

(2)  Oswego,  Kans.,  Road. — Work  was 
begun  Aug.  35,  1906,  and  a  total  length 
of  4,600  ft  graded.  Of  this,  2,200  ft.  was 
26  ft  wide  and  2400  ft  29  ft.  wide.  The 
width  surfaced  was  10  ft.  and  was  placed 
on  one  side  of  the  center  of  the  graded 
portion  to  allow  the  roadway  to  be  used 
as  a  combination  earth  and  macadam  road. 
The  soil  was  a  heavy  gumbo,  and  was 
excavated  with  plows  and  drag  scrapers, 
the  material  being  spread  and  shaped  with 
a  grader.  In  this  manner  2,000  cu.  yds. 
of  earth  was  handled,  with  an  average 
haul  of  from  125  to  150  ft  The  stone 
used  for  surfacing  was  a  limestone  quar- 
ried from  ledges  near  the  work.  A  total 
of  2,322  tons  was  placed  upon  the  road- 
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and  sand-clay  construction  was  adopted 
for  the  remainder.  The  macadam  surface 
was  laid  in  three  courses,  as  follows:  A 
foundation  course  of  granitic  gneiss  and 
quartzite  6^  ins.  deep,  uncorapacted ;  next, 
a  wearing  course  of  from  I'A  ins.  to  2j4 
ins.  of  the  same  material;  followed  by  a 
binder  course  of  limestone  screenings.  The 
gneiss  and  quartzite  were  imported  a  dis- 
tance of  80  miles  by  rail  and  were  placed 
on  the  road  with  an  avers^e  haul  of  4,614 
feet  from  the  crusher.  The  limestone 
screenings  were  shipped  250  miles.  In  all, 
4.714  cu.  yds.  of  stone  was  used.  The  soil 
and  subsoil  over  the  remainder  of  the 
road  was  well  adapted  to  sand-clay  con- 
struction, as  it  ranged  from  a  practically 
pure  clay,  with  sand  easily  accessible,  to  a 
sandy  loam.  Intermediate  portions  rep- 
resented all  stages  of  sand-day  mixtures, 
and  sand  or  clay  was  applied  to  each  as 
became  necessary  to  secure  a  durable  mix- 
ture. In  this  manner  75,571  sq.  yds.  were 
treated.  The  quantities  of  earth  and  sand 
mcved   are   included   in   the   total  number 


plows,  drag  and  wheeled  scrapers,  and 
was  spread  and  shaped  with  a  grader. 
There  was  4.700  cu.  yds.  of  excavation  and 
19,864  yds.  of  completed  roadway. 

(5)  Bozeman,  Mont,  Road — Work 
was  begim  on  an  earth  road  on  Sept  17, 
1906,  and  finished  Oct.  8,  1906.  During 
this  time  2,640  ft  of  road  was  graded  to  a 
width  of  28  ft.  of  which  a  width  of  14  ft. 
in  the  middle  was  treated  with  clay  taken 
from  a  bank  near  the  roadway.  The  soil 
was  a  dark  alluvium  containing  a  variable 
amount  of  clay,  the  mixture  being  too 
loamy  to  afford  a  good  road  surface.  There 
was  1,208  cu.  yds.  of  excavation  handled, 
with  an  average  haul  of  170  ft.,  by  means 
of  wheeled  and  drag  scrapers.  The  sur- 
facing clay  was  spread  with  a  road  ma- 
chine and  compacted  with  a  6-ton  horse 
roller.  The  cost  includes  a  reinforced 
concrete  culvert  18  ft  long,  '4  ft  6  ins.  wide, 
and  2  ft  high  in  the  clear,  with  appro- 
priate end  walls. 

(6)  Dyersburg,     Tenn.,     Road. — Work 

was  begun  Aug.  22,    1906,  and  completed 


Data  cm  Object-Lbssoh  Roads  Constroctbd  im  It0(-lt07. 


Place. 


Material*  used. 


Cost       !    Average 
Kind.         per  cu.  yd.        haul, 
delivered.  feet. 


Dimensions  of  Road. 


Length 

surfaced, 

feet. 


Width 

surfaced, 

feet. 


Depth 

compacted 

inches. 


Area 
surfaced, 
sq.  yds. 


Cost. 


Total  cost. 


Per  square        Rate 
yard.  per  mile. 


Cost  of  labor  and 
teams  per  day. 


Men. 


Teams. 


Salem.  Ore 

Saletn,  Ore 

Oiwego,  Kan 

Wil]iamsburg,Va. 
Net 


I  Williamsburg. Va., 

No.  2 

4  Benton,  La. 

i  Boxeman,  Mont. . . 

<  DycrsbufV,  Tenn:; 

7  Lenoir  City,  Tenn. 

8  Occoquan.  Va.  .. . 
I  Pendleton,  Ore . . . 

It  Anniston,  Ala 

U  Wadiington.  D.  C. 


Macadam . . . 

Earth 

Limestone. . . 
Granitic 
gneiss, 
quartise  and 
bmeftone. . . . 


Sand-day.. . 
Sand-day. . . 

Clay 

Novaculite. . 
Chert  gravel. 
ivel. 


Gra' 

Basalt 

Limestone... 

Trap,lime- 

stone. 


to.  78 


t400 
i.«78 

4.614 


1,360 
1.500 
2,480 
4  600 


16 
12 


I     4,418 


1.32 


1.12 
•1.89 


3.000 
1,000 
1.800 
3.960 


5,120 
2,640 
1.575 
l.»00 
1,580 
2,300 
2.660 
2,630 


10 


20 

20 
36 
14 
23 


6i 


15-16 
14 
14 
16 


8 
« 
6&9 
9 
6 
4 


5.362 


18.173 

75,571 
10,864 
3,520 
4.025 
7,178 
2,842 
3,577 
4,J41 
4,676 


82,417 

325 
4,292 


6,599 

3,583 
1,779 
749 
2,403 
1,694 


,0  547    {»|:fjs 


2,893 
2.890 
3,301 


.80 


.363 

.0308 

.089 

.16 

.596 

.236 

.211 

.809 

.698 

.706 


692 
4,696 


2.556 

595 
1.835 

749 
8.054 


[tl.80 
1.80 


33.60 
3.60 


1.00 


1.00 
1.25 


3.60 


2,009 
6,641 
5,732 
6,628 


1.25 
1.25 
1.50 
2.00 
1.25 
1.50 


3.00 
3.00 
3.00 
4.20 
3.50 
4.00 


•Per  ton. 

way,  and  was  spread  with  automatic  dis- 
tributing carts  and  rakes.  The  surface 
consisted  of  a  foundation  course  6  ins. 
thick,  a  wearing  course  3  ins.  to  4  ins. 
thick  before  rolling,  and  a  binder  consist- 
ing of  >i-in.  to  I -in.  screenings  and  dust 
(3)  Williamsburg,  Va.,  Roads  i  and  2. 
On  Jan,  21,  1907,  excavation  was  begun 
and  work  completed  June  29,  1907.  Dur- 
ing this  period  but  three  whole  days  were 
lost  on  account  of  rain  and  bad  weather. 
The  greater  part  of  the  manual  labor  was 
done  by  convicts,  their  labor  b^ing  cred- 
ited at  $1  per  day.  Free  labor  costs  $1.25 
and  teams  $3.50  per  day  of  ten  hours. 
Earth  was  loosened  with  plows  and  was 
moved  with  wheelbarrows,  carts,  drag 
scrapers,  or  wagons,  according  to  the 
length  of  haul.  The  maximum  haul  was 
1,200  ft,  the  average  365  ft  In  this  man- 
ner 9,050  cu.  yds.  of  earth  was  excavated.  A 
total  length  of  43,200  ft.  of  roadway  was 
graded  for  a  width  of  ao  ft.,  giving  an 
area  of  93,744  sq.  yds.  Of  this  area  18,- 
173  sq.  yds.  was  surfaced  with  macadam, 


of  cubic  yards  given  in  the  description  of 
Road  No.  I.  The  cost  of  this  work  was 
$3,582.78,  making  a  rate  of  3.08  cents  per 
square  yard,  or  $595.09  per  mile.  The  to- 
tal cost  of  the  work.  Roads  i  and  2,  wa.s 
$10,181.  Of  this  amount,  $4,989.61  rep- 
resents the  cost  of  convict  labor,  estimated 
at  $1  per  day,  leaving  the  cost  of  the  work 
to  the  community  $5,192.  The  country 
adjacent  to  the  road  was  rolling,  and 
drainage  was  quite  simple.  No  tiling  was 
required  at  any  point,  and  the  largest 
cross  drain  consisted  of  two  lines  of  24- 
in.  pipe.  The  work  was  accomplished  with 
one  crushing  plant  of  80  cu.  yds.  capac- 
ity in  ten  hours,  i  road  grader,  4  drag 
scrapers,  i  rooter  and  2  road  plows,  a  12- 
ton  roller  and  a  sprinkler. 

(4)  Benton,  La.,  Road.— Work  was  be- 
gun July  10,  1906,  and  on  Aug.  11,  1906, 
5,120  ft.  of  earth  road,  graded  to  a  width 
ranging  from  26  ft  to  43  ft.,  had  been 
completed.  Three- fourths  of  the  road  lay 
in  a  gtmibo  soil,  while  the  remainder  was 
a   sandy  clay.      This    was    handled    with 


Nov.  1,  1906.  Great  delay  was  caused  by 
the  late  arrival  of  the  stone  and-  by  16 
days  of  rain.  As  a  result,  the  clay  sub- 
soil was  in  a  heavy  condition.  Macadam 
construction,  23  ft.  wide,  with  5%-it. 
shoulders  on  each  side,  was  adopted.  No- 
vaculite for  surfacing  was  shipped  from 
Tamms,  111.,  at  a  cost  of  $1.32  per  cubic 
yard  delivered  in  Dyersburg.  As  this  work 
consisted  in  improving  a  road  already  es- 
tablished, the  cost  of  excavation  was  con- 
siderably increased  because  much  of  the  old 
road  surface  had  to  be  removed  with  pick^ 
and  a  rooter  plow.  Drag  and  wheeled 
scrapers  were  used  in  handling  the  exca- 
vated material  and  the  roadway  was  shaped 
with  a  grader.  A  total  length  of  1,650 
ft.  was  graded  to  a  width  of  34  ft,  while 
1.575  ft-  was  surfaced  to  depth  of  8  ins. 
when  compacted.  The  cost  of  this  work, 
in  excess  of  ordinary  rural  construction, 
was  further  increased  by  the  necessity  of 
lowering  water  and  sewer  pipes  and  prop- 
erly refilling  old   trenches. 

(7)     Lenoir    City,   Tenn.,    Road. — Work 
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was  begun  Nov.  13,  1906,  and  completed 
May  3,  1907.  Out  of  a  total  of  88  work- 
ing days,  8  were  lost  because  of  delay  in 
machinery  and  56  from  rain  and  inclement 
weather.  As  a  consequence  of  the  dis- 
couraging outlook  it  was  decided  to  dis- 
continue work  until  weather  conditions 
should  improve.  After  a  break  of  a  month, 
work  was  resumed  on  Mar.  18,  1907,  and 
construction  was  pushed  to  a  rapid  con- 
clusion. The  material  was  a  chert  gravel 
from  a  pit  about  3,000  ft.  from  the  work. 
It  was  placed  on  the  road  unscreened,  as 
it  came  from  the  quarry,  all  large  par- 
ticles being  broken  on  the  road  by  hand 
with  a  hammer.  A  3}4-ton  horse  roller 
was  used  and  the  gravel  was  rolled  dry. 
A  length  of  2,000  ft.  was  graded,  of  whicli 
1,900  ft.  was  surfaced.  Of  this,  800  ft. 
was  56  ft.  wide  and  1,100  ft.  18  ft.  wide. 
The  chert  was  placed  in  three  layers: 
Two  courses,  each  5  ins.  deep,  and  a  sur- 
face course,  Ij4  ins.  to  2  ins.  deep,  the 
whole  being  compacted  to  a  depth  of  <> 
ins.  The  total  amount  used  was  2400 
cu.  yds;  A  crown  of  nine-fourte.enths  inch 
per  foot  was  adopted  for  both  sections. 
There  were  2,515  cu.  yds.  of  excavation 
handled,  with  an  average  haul  of  500  ft. 
The  total  cost  of  the  work,  exclusive  of 
labor  and  material  used  on  88  ft.  of  24-in 
sewer  pipe,  was  $1,694.  I"  addition  to  the 
loss  of  time  due  to  rain,  the  work  suf- 
fered greatly  from  the  demoralization  of 
labor  as  a  consequence  of  the  many  in- 
terruptions. 

Mount  Gilead.  N.  C,  Road.— At  this 
place  a  combination  stone  and  gravel  road 
was  constructed  according  to  the  following 
method :  The  subgrade  was  shaped  to  re- 
ceive a  5-in.  layer  of  quartzite  field  stone, 
hammer  broken  to  3  ins.  and  less  in  size. 
This  course  was  12  ft.  wide  and  was 
covered  with  a  6-in.  layer  of  graveUi4  ft. 
wide,  so  placed  that  it  merged  into  tlie 
earth  shoulders.  In  this  manner  1450  ft. 
was  paved  with  the  quartzite  and  1,080 
ft.  was  completed  "by  surfacing  with  gravel. 
The  cost  of  the  finished  section  was 
$151-35.  giving  a  cost  of  9  cts.  per  square 
yard.  The  total  cost  of  the  work  was 
$205.75.  The  material  used  consisted  of 
230  cu.  yds.  of  stone  and  190  cu.  yds.  of 
gravel.  Labor  cost  80  cts.  per  day  of  ten 
hours  and  teams  $2  per  day.  The  stone 
and  gravel  were  donated.  No  excavation 
was  necessary,  and  the  cost  of  the  work 
was  further  reduced  by  the  fact  that  the 
original  road  was  well  drained  by  ample 
side  ditches.  The  gravel  consisted  of  65 
per  cent  of  quartzite  and  35  per  cent  of 
clay,  and  was  compacted  by  traffic,  no 
roller  being  available.  This  work  was 
done  in  five  days,  beginning  Aug.  13,  1906, 
and  the  road  was  left  to  the  community 
to  complete. 

(8)  Occoquan,  Va.,  Road.— Work  was 
begun  Aug.  21,  1906,  and  completed  Sept. 
15,  1906.  Five  days  were  lost  on  account 
of  rain,  and  the  cost  of  the  work  was 
increased  by  the  heavy  condition  of  the 
roadway   at   the    time   of   excavation.     A 


total  length  of  2,850  ft.  was  graded,  of 
which  i,s8o  ft  was  covered  with'  gravel. 
This  was  so  placed  that  it  should  be  9 
ins.  deep  at  the  center  and  6  ins.  deep  at 
the  sides  when  compacted.  The  road  was 
15  ft.  wide  in  one  section  and  16  ft.  wide 
in  the  other.  The  gravel  was  donated  from 
a  pit  within  300  ft.  of  one  end  of  the 
work.  Labor  cost  $1.50  and  2-horse  teams 
$3  per  day.  The  machinery  used  con- 
sisted of  drag  scrapers,  breaking  and 
rooter  plows,  a  road  machine,  and  a  syi- 
ton  horse  roller.  The  soil  varied  from  a 
hard  mixture  of  clay  and  gravel  to  a 
sandy  gravel  and  a  soft  heavy  clay.  Two 
tcrra-cotta  culverts  were  necessary,  their 
face  walls  being  made  of  rubble  masonry. 
The  total  cost  of  the  work  was  $601, 
and  there  remained  365  lin.  ft.  to  be  sur- 
faced with  gravel,  which  the  community 
undertook  to  do  without  Government  sup- 
ervision. 

(9)  Pendleton,  Ore.,  Road.— Work 
was  begun  Sept.  27,  1906,  and  completed 
Nov.  19,  1906.  During  this  time  a  length 
of  2,300  ft.  was  surfaced  to  a  width  of 
14  ft.  and  to  a  depth  of  9  ins.  compacted. 
The  width  graded  was  25  feet  The  soil 
over  which  the  roadway  was  built  was  a 
light,  loose  volcanic  ash,  easily  moved  by 
the  wind.  There  was  slight  excavation 
made,  only  200  cu.  yds.  of  earth  having 
been  moved  over  an  average  haul  of  150  ft. 
The  surfacing  material  was  a  heavy  basalt, 
quarried  from  a  ledge  of  rock  an  average 
distance  of  1,500  ft.  from  the  roadway,  and 
was  crushed  to  three  sizes:  i-in.  to  21/2- 
ins. ;  j4-in.  to  i-in.  and  i-in.  to  dust.  This 
was  placed  in  three  layers  of  9  ins.,  3  ins. 
and  I-in.  respectively.  A  14-ton  roller  was 
used  in  compacting  the  subgrade  and  the 
stone.    One  feature  of  the  roadway  worthy 

'of  special  mention  is  that  throughout  the 
greater  part  of  its  length  it  is  below  the 
surface  of  the  surrounding  land.  This  is 
necessary  to  protect  the  roadway  from  tlic 
scouring  action  of  the  wind,  which  car- 
ries away  the  light,  loose  ash  and  leaves 
the  stone  unprotected.  In  this  instance  the 
roadway  had  been  worn  below  the  surface 
of  the  surrounding  country,  so  that  grad- 
ing to  secure  this  protection  was  unneces- 
sary. 

(10)  Anniston,  Ala.,  Road. — Actual 
construction  was  begun  May  14,  1906,  and 
completed  Ang.  4,  1906.  The  soil  ranged 
from  a  sandy  clay  to  a  chert-clay  mixture 
and  to  a  solid  chert.  As  a  consequence, 
excavation  was  difficult  and  picks  were 
used  in  a  large  part  of  the  work.  There 
was  approximately  6,600  cu.  yds.  of  excava- 
tion handled  in  drag  and  wheeled  scrapers 
and  wagons  over  an  average  haul  of  300  ft. 
The  limestone  already  crushed  for  surfac- 
ing was  shipped  to  Anniston  by  rail  at  a 
cost  of  $1.12  per  cubic  yard.  The  average" 
haul  from  the  railway  siding  to  the  road- 
way was  three-fourths  of  a  mile.  The  to- 
tal amount  of  material  used  was  752  cu. 
yds.,  placed  in  the  following  manner:  ist 
course,  5  ins.  deep,  of  stone  ranging  from 
I'/i  ins.  to  2'/!  ins.  in  size;  2nd  course,  2 


ins.  deep,  of  stone  from  ^  ins.  to  i^  ins. 
in  size,  and  a  surface  dressing  of  screen- 
ings and  dust  The  whole  was  compacted 
to  a  depth  of  6  ins.  by  means  of  a  lo-ton 
roller. 

(11)  Washington,  D.  C,  Road— Work 
was  begun  on  the  driveway  in  the  grounds 
of  the  Department  of  Agriculture  on  Aug. 
16,    1906.     There   were  72   working  days, 

9  of  which  were  lost  because  of  rain  and 

10  because  of  nondelivery  of  stone.  The 
total  length  of  road  surfaced  was  2,6jo 
ft.  The  width  of  surfaced  road  was  16 
ft.,  and  the  depth  of  surfacing  material 
6-  ins.  before  rolling.  The  amount  of 
stone  used  was  1,240  tons,  which  was  de- 
livered on  the  work  at  a  cost  of  $1.89  per 
ton.  The  first  and  second  courses,  j'/i 
ins.  deep  and  iH  ins.  deep,  respectively, 
were  of  trap  rock,  and  the  binder  course 
was  of  limestone  screenings.  This  was 
compacted  to  4  ins.  with  a  12-ton  roller. 
The  work  consisted  in  grading  and  resur- 
facing an  old  gravel  drive.  About  400 
cu.  yds.  of  excavation  was  necessary  to 
readjust  grades,  all  of  which  had  to  be 
done  with  pick  and  shovel  after  loosening 
the  earth  with  a  spiked  roller.  Drainage 
was  provided  for  by  a  series  of  drop  in- 
lets and  catch  basins  connected  with  the 
city  sewer  system.  Labor  and  teams  cost 
$1.50  and  $4  per  day,  respectively,  and 
expert  labor  on  catch  basins  $6  per  day- 
On  rural  construction  under  similar  condi- 
tions this  rate  per  mile  would  have  been 
considerably  reduced  by  eliminating  the 
elaborate  drainage  system,  which  consisted 
of  one  drop  inlet  and  one  catch  basin  with 
connections  to  each  525  ft.  of  roadway. 
The  cost  of  construction  was  further  in- 
creased by  the  irregular  delivery  of  stone, 
resulting  in   much   loss  of  labor. 


Tropical  and  subtropical  South  America 
has  15,000  miles  of  railway. 

The  production  of  anthracite  and  coke 
pig  iron  for  1907  in  the  United  States  was 
25.315.387  gross  tons,  exceeded  the  cor- 
responding 1906  total  by  over  half  a  million 
gross  tons. 


The  total  number  of  vessels  arriving  at 
New  York  from  foreign  ports  during  the 
year  1907  was  4,749,  of  which  only  726 
were  American,  while  2,039  were  British 
and  710  German. 


In  the  year  1906  the  entire  number  of  em- 
ployes, including  the  apprentices  and  women, 
engaged  in  the  service  of  the  railroads  of 
Germany,  was  648437. 


According  to  accounts  in  the  press.  93' 
automobile  accidents  occurred  in  Great 
Britain  in  1907,  killing  215  and  injuring  675 
people.        

During  the  past  three  years  the  state  rail- 
ways of  Chili  have  been  provided  with  140 
new  locomotives  and  1400  cars,  and  bid^ 
have  been  asked  for  60  more  locomotives 
and  700  additional  cars. 
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Unclassified  and  General  Articles 


Note:  ThUaection  is  devoted  to  methods  and  cost  articles  on  construction' 
woric  not  properly  coming  under  any  of  tlie  preceding  dassiflcations. 


United  Estates    Reclamation     Service 

General   Specifications   for 

Telephone  Systems. 

The  United  States  Reclamation  Service, 
of  which  F.  H.  Newell  is  director, 
is  building  a  number  of  telephone  lines  in 
connection  with  the  various  irrigation 
projects  being  developed  by  it,  and  has 
found  it  advisable  to  draw  up  special  speci- 
fications covering  the  construction  of  these 
lines.  The  following  are  the  specifications 
as  -printed : 

Pole  Line. — The  pole  line  will  follow 
tangents  and  curves  as  shown  in  the  draw- 
ings and  will  have  the  number  of  corners 
therein  shown.  An  average  of  30  poles  per 
mile  shall  be  used  on  tangents.  The  spans 
adjoining  a  pole  on  a  curve  at  a  corner  shall 
not  exceed  150  ft.  each  for  a  pull  of  5  ft., 
and  the  allowable  length  of  span  shall  de- 
crease 10  ft.  for  each  increase  of  s  ft.  in  the 
pull  up  to  and  including  a  pull  of  30  ft. 
When  a  bend  made  on  a  single  pole  pro- 
duces a  pull  of  more  than  30  ft.  the  pole 
shall  be  thoroughly  braced  and  guyed  and 
the  adjoining  spans  shall  not  exceed  100  ft. 
each,  or  such  a  bend  shall  be  made  on  two 
poles  and  the  lengths  of  the  adjoining  spans 
adjusted  with  the  foregoing  provisions  re- 
lating to  span  and  pull.  The  term  "pull" 
as  herein  used  means  the  perpendicular  dis- 
tance from  the  pole  under  consideration  to 
a  straight  line  joining  the  two  adjacent 
poles.  When  a  span  of  from  aoo  to  250  ft. 
is  necessary,  the  adjoining  spans  shall  not 
exceed  too  ft.  each,  and  where  a  span  of 
from  250  to  SCO  ft.  is  necessary,  the  ad- 
joining two  spans  at  each  end  shall  not  ex- 
ceed 100  ft.  each.  On  uneven  ground  the 
spans  shall  be  so  chosen  and  the  poles  so 
set  as  to  avoid  abrupt  changes  in  the  direc- 
tion of  the  wire  line  vertically.  In  distrib- 
uting poles,  the  heaviest  shall  be  placed  so 
far  as  practicable  on  comers  and  at  the 
ends  of  long  spans. 

Poles. — Telephone  poles  shall  be  in  gen- 
eral s-in.  poles  25  ft.  in  length.  At  cross- 
ings of  highways,  railroads  and  gullies  6-in. 
poles  of  requisite  length  shall  be  used,  and 

for  this  purpose   poles  30  ft.  in 

length  and  poles  35  ft.  in  length 

will  be  required.  The  poles  shall  be  cut 
from  growing  red  or  white  cedar  trees, 
shall  be  reasonably  well  proportioned  for 
their  length  and  shall  be  peeled,  neatly 
trimmed,  well  seasoned,  reasonably  sound 
and  free  from  unsightly  wind  twists,  in- 
jurious butt  rot  and  other  defects  that  ma- 
terially impair  them  for  the  use  intended. 
Butt  rot  in  the  center,  including  small  ring 
rot  outside  of  the  center,  the  total  of  which 
does  not  exceed  10  per  cent  of  the  area  of 
the  butt,  will  be  permitted.     Sweeps  not 


exceeding  I  in.  for  every  5  ft.  in  length 
of  pole  will  be  permitted.  The  tops  of  sea- 
soned S->n-  poles  shall  measures  not  less 
than  15  ins.  in  circumference  and  those  of 
6-in.  poles  not  less  than  18  ins.  If  the 
poles  are  measured  when  green  5-in.  poles 
shall  be  not  less  than  16  ins.  in  circum- 
ference at  the  tops  and  6-in.  poles  not  less 
than  19^  ins.  The  top  «f  each  pole  shall 
be  trimmed  so  as  to  form  a  right-angled 
roof. 

Painting. — The  roofs  of  poles  shall  be 
painted  with  two  coats  of  the  best  quality 
of  iron  oxid  paint. 

Setting  Poles. — On  tangents  the  poles 
shall  be  set  in  a  vertical  position,  and  on 
curves  and  at  corners  they  shall  be  raked 
10  ins.  for  a  pull  less  than  5  ft.,  15  ins.  for 
a  pull  of  from  5  to  10  ft.  and  25  ins.  for  a 
pull  of  more  than  10  ft.  Each  pole  hole  in 
curth  shall  be  5  ft.  in  depth  and  shall  be 
dug  of  sufficient  size  throughout  to  admit 
of  tamping  around  the  entire  perimeter  of 
the  pole.*  On  hillsides  the  depth  of  the 
holes  shall  be  measured  from  the  lowest 
side  of  the  opening.  Where  the  line  crosses 
solid  rock,  pole  holes  shall  be  blasted  to  a 
depth  of  3  ft.,  unless  such  solid  rock  can  be 
covered  by  a  single  span  not  exceeding  250 
ft.  Each  pole  shall  be  carefully  held  in 
proper  position  while  the  hole  is  being  fill- 
ed. Filling  holes  with  earth  shall  be  done  by 
one  man  and  the  earth  firmly  tamped  simul- 
taneously by  three  men.  Rock  debris  when 
used  for  filling  holes  shall  contain  suffi- 
cient earth  to  fill  all  cavities  therein  and 
shall  be  homogeneously  placed  and  thor- 
oughly compacted.  When  the  hole  is  filled, 
earth  or  rock  shall  be  piled  and  firmly 
packed  about  the  hole  to  a  height  of  i  ft. 
above  the  original  ground  surface.  The 
filling  for  holes  and  the  general  manner  of 
setting  poles  shall  be  such  as  will  enable 
each  pole  to  withstand  the  strains  to  which 
it  will  be  subjected. 

Braces. — Braces  shall  be  5  ins.  in  diam- 
eter at  the  top,  shall  be  long  enough  to 
attach  to  the  pole  at  two-thirds  the  height 
thereof  above  the  ground,  to  make  an  angle 
of  30°  therewith  and  to  extend  into  the 
ground  at  least  4  ft.  measured  along  the 
brace  and  shall  conform  in  all  oth«r  re- 
spects to  the  specifications  for  poles 

braces  feet  in  length, braces 

feet  in   length   and    braces 

feet  in  length  will  be  required. 

Setting  Braces. — Each  brace  shall  be  set 
in  the  ground  at  least  314  ft.  in  vertical 
depth.  The  brace  shall  be  cut  slanting  at 
the  top  to  fit  close  to  the  pole  and  shall 
be  attached  to  the  pole  with  a  f^-in.  bolt 
supplied  with  a  washer  at  each  end.  This 
bolt  shall  be  placed  at  the  lowest  point  of 
the  joint.    In  fitting  the  brace  to  the  pole 


all  trimming  shall  be  done  on  the  brace. 

Guys  and  Anchors. — Guys  shall  consist 
of  No.  6,  B.  W.  G.,  galvanized  steel  wire. 
Guy  anchors  in  earth  shall  consist  of  gal- 
vanized cast  iron  plates  and  galvanized  iron 
rods.  Each  cast  iron  plate  shall  be  8  ins. 
square  and  yi  in.  thick  and  shall  be  pro- 
vided on  the  lower  face  with  a  cylindical 
lug  at  the  center  having  a  diameter  of  2 
ins.  and  a  height  oi  1^/2  ins.  and  with  diag- 
onal ribs  Vi  in.  thick  rising  from  zero  eleva- 
tion at  the  corners  and  terminiating  in  the 
cylindrical  lug  with  elevation  equal  thereto. 
Each  cast  iron  plate  shall  have  a  ^-in. 
cored  hole  through  its  center  for  the  recep- 
tion of  the  anchor  rod.  Each  galvanized 
iron  rod  shall  be  ^  in.  in  diameter  and  6 
ft  in  length  and  shall  be  provided  at  the 
upper  end  with  a  suitable  eye  and  a  wire 
rope  thimble  for  a  %-\n.  rope  and  at  the 
lower  end  with  U.  S.  standard  threads  and 
a  galvanized  iron  nut.  Guy  anchors  in  rock 
shall  consist  of  galvanized  iron  rods  of  the 
combination  eye  and  wedge-bolt  type  I  in. 
in  diameter  and  18  ins.  in  length,  each  pro- 
vided with  a  suitable  wedge  and  a  wire  rope 
thimble  for  a  %-'m.  rope. 

Placing  Guys  and  Anchors. — Each  guy 
shall  be  attached  to  the  pole  immediately 
below  the  bracket  by  making  two  turns 
around  the  pole  and  wrapping  the  end 
eight  times  around  the  guy  and  shall  be 
secured  to  its  rod  by  passing  around  the 
thimble  and  terminating  on  itself  in  eight 
turns.  The  turns  about  the  pole  shall  be 
secured  by  at  least  three  2-in.  galvanized 
iron  staples.  The  angle  between  the  guy 
and  its  pole  shall  be  as  nearly  45°  as  is 
practicable.  Anchors  in  rock  shall  be  se- 
curely fastened  in  holes  so  drilled  therein 
as  to  give  the  anchors  the  greatest  possible 
efficiency.  Holes  for  anchor  plates  shall 
be  dug  at  least  3^  ft.  in  vertical  depth. 

Guying  and  Bracing. — Guys  and  brace* 
shall  be  placed  wherever  considered  essen- 
tial by  the  engineer.  On  tangents  and  on 
curves  having  pulls  less  than  10  ft.  double 
side  guys  will  be  required  about  every 
1,000  ft.  of  line ;  and  on  curves  or  at  cor- 
ners where  the  pull  is  from  10  to  30  ft. 
each  pole  shall  be  provided  with  a  guy  or 
brace.  On  curves  and  at  corners  each  pole 
at  which  the  pull  exceeds  30  ft.  shall  be 
provided  with  either  a  guy  or  a  brace 
placed  in  the  plane  of  each  of  the  adjoin- 
ing spans  and  the  adjacent  poles  shall  be 
provided  with  appropriate  supplemental 
bracing  or  guying.  At  least  one  head  and 
one  back  gruy  shall  be  installed  on  every 
mile  of  line.  Additional  head  and  back 
guys  or  braces  shall  be  used  wherever  the 
slope  of  the  ground,  length  of  span,  change 
in  direction  or  extra  pole  height  at  road 
crossings  requires  them  for  stability. 

Brackets  {ground  circuit.) — Pony  tele- 
phone side  brackets  1^x2x10  ins.  shall 
be  used.  They  shall  be  made  of  the  best 
quality  of  well-seasoned,  sound,  straight- 
grained  oak,  free  from  knots  and  sapwood, 
shall  have  the  insulator  threads  truly  cut 
and  complete  and  shall  be  painted  with  two 
coats  of  the  best  quality  of  iron  oxide  paint. 
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Each  bracket  shall  be  securely  fastened  to 
the  pole  with  one  40d  and  one  6od  galvan- 
'  ized  wire  nail  in  such  a  position  that  the 
base  of  the  bracket  will  be  about  14  ins. 
below  the  top  of  the  pole.  Where  the 
change  in  direction  of  the  wire  at  any  pole 
is  more  than  60°  an  extra  bracket  shall  be 
used.  Brackets  shall  be  placed  on  the  same 
side  of  all  poles  except  on  curves  or  at  cor- 
ners, where  they  shall  be  so  placed  that  the 
strains  produced  by  the  wires  will  tend  to 
press  the  insulators  toward  the  poles. 

Brackets  (metallic  circuit.)— Pony  tele- 
phone side  bracki:ts  1^x2x10  ins.  shall 
be  used.  They  shall  be  made  of  the  best 
quality  of  well-seasoned,  sound,  straight- 
grained  oak,  free  from  knots  and  sapwood, 
shall  have  the  insulator  threads  truly  cut 
and  complete  and  shall  be  painted  with 
two  coats  of  the  best  quality  of  iron  oxid 
paint.  Each  bracket  shall  be  securely  fast- 
ened to  the  pole  with  one  40d  and  one  6od 
galvanized  wire  nail.  Where  the  change 
in  direction  of  the  wire  at  any  pole  is 
more  than  60°  an  extra  bracket  shall  be 
used  for  each  wire.  On  tangents  the 
brackets  shall  be  placed  one  on  each  side 
of  the  pole  and  on  curves  and  corners  they 
shall  be  so  placed  that  the  strains  produced 
by  the  wires  will  tend  to  press  the  insula- 
tors toward  the  poles.  The  top  bracket 
shall  be  so  placed  that  its  base  will  be  about 
14  ins.  below  the  top  of  the  pole,  and  the 
bottom  bracket  so  that  its  base  will  be  I3 
ins.  below  that  of  the  top  bracket,  except 
on  transposition  poles  on  tangents.  On 
transposition  poles  on  tangents  the  brack- 
ets shall  be  at  the  same  elevation  so  placed 
that  the  insulator  for  each  wire  will  be 
as  nearly  as  practicable  on  a  straight  line 
between  those  for  the  same  wire  on  the 
adjacent  poles.  On  transposition  poles  on 
curves  the  bracket  shall  be  so  placed  that 
the  transposition  insulator  will  be  as  nearly 
us  practicable  on  a  straight  line  between 
the  insulators  for  each  wire  on  the  adja- 
cent poles. 

Insulators  (ground  circuit.) — Standard 
pony,  glass,  lo-ounce  insulators  shall  be 
used.  They  shall  be  made  of  common 
glass,  shall  be  free  from  cracks,  blow-holes, 
flaws  and  sharp  edges  and  shall  have 
smooth  threads  of  uniform  pitch  accurately 
fitting  the  threads  on  the  brackets. 

Insulators  (metallic  circuit.) — Standard 
pony,  glass,  lo-ounce  insulators  and  two- 
piece  transposition  insulators  of  equivalent 
strength  shall  be  used.  They  shall  be  made 
of  common  glass,  shall  be  free  from  cracks, 
blow-holes,  flaws  and  sharp  edges  and  shall 
have  smooth  threads  of  uniform  pitch  ac- 
curately fitting  the  threads  on  the  brack- 
ets. 

Line  Wire. — The  line  wire  shall  consist 
of  t^o.  12,. B.  W.  G.,  galvanized  iron  wire 
of  the  quality  known  as  "Best  Best,"  having 
an  average  resistance  at  68*  V.  not  to  ex- 
ceed 331/2  ohms  per- mile.  The  wire  shall 
be  of  uniform  cross  section,  shall  weigh 
approximately  165  lbs.  per  mile,  shall  have 
an    ultimate   tensile    strength    of   not   less 


than  545  lbs.  and  shall  be  capable  of  with- 
standing at  least  15  twists  about  its  axis 
in  a  length  of  6  ins.  It  shall  be  soft  and 
pliable  and  capable  of  elongating  15  per  cent 
without  breaking,  after  being  galvanized. 
The  diameter  of  the  line  wire  in  inches 
shall  be  not  more  than  0.113  nor  less  than 
0.106.  The  wire  shall  be  furnished  in  coils 
of  one-half  mile  continuous  lengths,  with- 
out welds,  joints  or  splices,  and  each  coil 
shall  be  drawn  from  a  rod  without  welds, 
joints  or  splices  of  any  kind.  The  galvan- 
izing shall  consist  of  a  coating  of  zinc  even- 
ly and  uniformly  applied  in  such  a  manner 
that  it  will  adhere  firmly  to  the  surface  of 
the  iron.  The  galvanizing  shall  be  of  such 
quality  that  clean  dry  samples  of  the  gal- 
vanized wire  shall  appear  black  when  they 
are  four  times  alternately  immersed  for  one 
minute  in  a  saturated  copper  sulphate  solu- 
tion and  then  immediately  washed  in  water 
and  thoroughly  dried. 

Stringing  Wire. — The  wire  shall  be 
strung  with  as  few  joints  as  possible  and 
shall  be  joined  by  twisting  the  wires  for  a 
distance  of  about  3  ins.  around  each  other 
two  complete  turns  and  soldering,  the  end 
of  each  wire  terminating  in  five  tightly  fit- 
ting contiguous  turns  around  the  other 
wire.  The  line  wire  shall  be  tied  to  the  in- 
sulators with  tie  wires  of  No.  12,  B.  W.  G., 
galvanized  iron  wire  cut  in  suitable  lengths. 
The  line  wire  shall  first  be  laid  in  the 
groove  of  the  insulator  on  the  side  away 
from  the  pole,  after  which  the  tie  wire 
shall  be  passed  entirely  around  the  insulator 
and  line  wire  and  terminate  at  each  end  in 
five  tightly  fitting  turns  around  the  line 
wire.  The  tension  on  the  line  wire  for  each 
span  shall  be  in  the  judgment  of  the  engi- 
neer as  high  as  will  be  safe  for  the  mini- 
mum temperature  for  the  locality. 

Transposition  (metallic  circuit.) — In  gen- 
eral a  transposition  of  the  line  wires  shall 
be  made  once  in  each  mife,  but  the  exact 
number  and  location  of  transpositions  shall 
conform  to  the  local  requirements  therefor. 
On  tangents  each  transposition  shall  be 
made  without  the  use  of  transposition  in- 
sulators by  interchanging  'the  wires  later- 
ally in  one  span  and  vertically  in  the  two 
succeeding  spans.  On  curves  each  trans- 
position shall  be  made  by  the  use  of  a 
transposition  insulator. 

Trimming  Trees. — All  trees-  along  the 
line  of  such  character  and  location  as  to 
render  them  liable  to  being  blown  over  so 
as  to  interfere  with  the  telephone  wires 
shall  be  cut  down  and  removed  or  burned, 
and  all  trees  close  to  the  line  that  in  the 
judgment  of  the  engineer  will  not  endanger 
the  telephone  wires  shall  be  so  trimmed  as 
to  leave  a  clear  space  of  10  ft.  about  tele- 
phone wires  in  all  directions  under  stress 
of  the  heaviest  probable  wind  storms. 

Lightning  Rods. — Lightning  rods  consist- 
ing of  No.  12,  B.  W.  G.,  galvanized  iron 
wire  shall  be  installed  throughout  the  line 
at  intervals  of  about  one-third  mile.  Each 
rod  shall  be  located  about  one-fourth  the 
distance  around  the  pole  from  the  bracket 


mid  shall  be  attached  to  the  pole  with  s-in. 
galvanized  iron  staples.  The  upper  end  of 
each  rod  shall  project  «bout  3  ins.  above 
the  top  of  the  pole  and  the  lower  end  shall 
terminate  beneath  the  butt  of  the  pole  in  a 
flat  coil  containing  about  6  ft  of  wire. 

Lightning  Arresters. — A  lightning  arres- 
ter shall  be  installed  on  each  line  pole  at 
which  the  current  in  transferred  from  the 
line  wire  to  a  station  wire.  The  arrester 
shall  be  of  the  double-pole,  lightning  and 
sneak-current  type,  shall  have  adjustable 
and  removable  carbon  blocks  mounted  up- 
on porcelain  bases  and  shall  have  fuses  that 
will  adequately  protect  it  from  lightning 
and  sneak  currents.  The  arrester  shall  be 
connected  with  No.  12,  B.  W.  G.,  galvan- 
ized iron  wire  to  any  existing  water  pipe 
system  near  by  or  to  a  galvanized  iron 
ground  rod  yi  in.  in  diameter  and  6  ft  in 
length  driven  into  permanently  moist  earth. 
The  connecting  wire  shall  be  carefolly 
soldered  to  the  water  pipe  or  to  the  gronod 
rod.  Twenty-five  extra  sets  of  fuses  shall 
be  furnished  with  each  arrester. 

Station  Wiring  (ground  circuit).— Iht 
current  shall  be  carried  into  buildings  od 
No.  18,  B.  &  S.  G.,  rubber-insulated  cop- 
per wire  covered  with  black  braid  saturated 
with  waterproof  compound  and  carried  on 
porcelain  knobs  having  a  diameter  of  not 
less  than  one  and  one-half  inches.  The 
return  pole  of  each  instrument  shall  be  con- 
nected t^  means  of  a  similar  wire  to  any 
existing  water  pipe  system  nearby  or  to  a 
galvanized  iron  ground  rod  yi  in.  in  diam- 
eter and  6  ft.  in  length  driven  into  per- 
manently moist  earth.  The  connecting 
wire  shall  be  carefully  soldered  to  the  wa- 
ter pipe  or  to  the  ground  rod.  Inside 
wiring  shall  consist  of  No.  18,  B.  &  S.  C, 
rubber-insulated  copper  wire  covered  with 
braid  of  a  greenish  color.  All  inside  wir- 
ing shall  conform  to  the  best  practice  and 
shall  be  done  only  by  expert  electricians. 
Where  wires  pass  through  walls  and  parti- 
tions insulated  bushing  shall  be  provided. 

Station  Wiring  (metallic  circuit).— The 
current  shall  be  carried  into  and  out  of 
buildings  on  No.  18,  B.  &  S.  G.,  rubber- 
insulated  copper  wire  covered  with  black 
braid  saturated  with  weather-proof  com- 
pound and  carried  on  porcelain  knobs  hav- 
ing a  diameter  of  not  less  than  tH  ins- 
Inside  wiring  shall  consist  of  No.  18,  B. 
&  S.  G.,  rubber-insulated  copper  wire  cov- 
ered with  braid  of  a  greenish  color.  All 
inside  wiring  shall  conform  to  the  best 
practice  and  shall  be  done  only  by  expert 
electricians.  Where  wires  pass  through 
walls  and  partitions  insulated  bushing  shall 
be  provided. 

Instruments. — The  telephones  shall  be  of 
the  long-distance  bridging  type,  each  com- 
prising a  granular  carbon  transmitter,  a 
two-cell  battery,  a  bi-polar  hand  receiver, 
a  hook  switch,  a  ringer  of  2,000  ohms  re- 
sistance and  a  magneto  generator  capable 
of  easily  operating  at  one  time  all  of  the 
ringers   on    the   line. 
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The  Economics  of  Snow  Removal  and 
a  Suggested  Improvement  Over 
the  Present  Methods  Used 
In  New  York. 

BY    RICHARD   T.    DANA.* 

The  problem  of  snow  removal  in  New 
York  does  not  appear  to  have  been  ap- 
proached by  the  city  authorities  with  an 
appreciation  of  the  economics  of  the  sub- 
ject Hence  a  brief  discussion  of  the  rules . 
of  transportation  efficiency  is  here  attempt- 
ed to  indicate  what  may  be  accomplished 
along  these  lines. 

The  writer's  attention  was  attracted  to 
the  subject  particularly  when  Major  Wood- 
bury adopted  the  plan  of  letting  contracts 
for  snow  removal  long  in  advance  of  a 
prospective  snowfall  by  competitive  bids  on 
the  yardage  "of  snow  to  be  removed,  to  be 
computed  by  the  simple  process  of  multi- 
plying the  areas  of  the  streets  to  be  cleared 
by  the  snowfall  as  given  by  the  Weather 
Bureau.  The  contractor  was  to  bid  so 
much  per  yard  and  get  busy  when  the  snow 
stopped  falling  or  thereabouts. 

The  method,  with  all  respect  to  one  of 
the  best  street  commissioners  that  New 
York  ever  had  6r  is  likely  to  have,  was  un- 
utterably bad,  and  for  the  following  rea- 
sons: 

(i)  The  snow  fall  in  inches  is  a  very 
poor  criterion  of  the  amount  of  snow  to  be 
removed  from  a  particular  point  when  the 
contractor  reaches  it,  which  was,  I  believe, 
frankly  admitted  after  the  system  had  been 
running  a  short  time. 

(2)  The  contractor  had  every  incentive 
to  wait  for  a  partial  thaw  in  order  to  get 
full  pay  for  half  the  work,  thus  putting  a 
first  class  premium  on  delay. 

(3)  In  the  case  of  a  freeze  the  contrac- 
tor was  subject  to  a  real  hardship  in  the 
excessive  cost  of  handling  ice. 

(4)  The  city  had  to  have  the  right  to  re- 
quire the  contractor  to  get  at  designated 
streets  at  the  order  of  a  city  sub-official, 
and  by  a  little  judicious  selection  of  streets 
to  be  cleared  in  rotation  a  contractor  could 
easily  be  helped  or  broken  by  a  grafting  of- 
daL 

(5)  An  inspector  would  have  almost  un- 
limited power  to  graft  by  requiring  a  street 
as  clear  of  ice  in  zero  weather  as  a  ball 
room  floor.  The  writer  saw  sojne  excellent 
examples  of  hand  picked  macadam  last 
winter  amid  a  desolation  of  sloppy  sur- 
roundings. 

(6)  As  a  result  of  the  uncertainty,  a  bid 
was  a  gamble  with  a  tremendous  margin  of 
risk  against  the  contractor  in  the  event  of 
adverse  conditions  and  a  tremendous  profit 
with  good  luck. 

The  present  method  of  doing  the  work  is 
claimed  to  have  great  advantages  over  its 
predecessors  in  economy  and  speed,  but  it 
has  had  a  rather  brief  and  inconclusive 
trial  so  far  this  winter.  The  contractor  is 
paid  so  much  per  cubic  yard  on  the  wagon. 

•Consulting  Engineer,  15  William  St..  New 
Vork  City. 


The  method  is  essentially  wrong  economi- 
cally for  a  number  of  reasons,  among 
which  are  the  following: 

(1)  From  Trautwine's  Pocketbook  (1907 
ed.,  p.  214)  snow  weighs  from  5  to  50  lbs. 
per  cubic  foot,  ice  weighing  S74  lbs.  per 
cubic  foot.  To  make  a  contract  to  handle 
snow  by  the  cubic  yard  is  about  as  fair  and 
equitable  and  sensible  a  proposition  as  to 
handle  toy  balloons  by  the  car  load,  with- 
out specifying  the  degree  of  inflation  of  the 
balloons  or  the  size  of  the  car. 

A  cubic  yard  of  snow  freshly  fallen,  and 
weighing  about  270  lbs.,  may,  after  a  day's 
adventures  in  a  New  York  street,  easily  be- 
come so  compact  as  to  occupy  one-third  of 
its  first  volume,  or  so  as  to  weigh  810  lbs. 
per  cubic  yard.  Since  it  may  take  ten  days 
or  more  to  remove  a  single  good  fall  of 
snow,  no  contractor  can  figure  within  a 
mile  of  what  it  should  cost  him  to  handle 
such  material,  and  the  data  obtainable  from 
experience  on  former  work  will  be  of  al- 
most no  value  in  helping  toward  accuratr 
estimates  for  the  future.  It  is  a  maxim 
that  to  do  any  contract  work  economically 
it  is  necessary  to  be  able  to  make  reason- 
ably accurate  estimates  on  the  part  of  the 
city  as  well  as  on  the  part  of  the  contractor, 
and  it  i&  here  contended  that  an  equitable 
form  of  contract  can  be  arrived  at  and  re- 
liable cost  data  can  be  obtained,  involving 
very  much  greater  efficiency  in  the  snow 
removal,  less  cost  to  the  city,  less  loss  to 
the  contractor  and  a  much  safer  and  surer 
profit. 

These  results  can  be  obtained  by  the  use 
of  the  methods  to  be  outlined,  and  which 
would  insure  the  placing  of  this  work  on  a 
plane  corresponding  to  that  occupied  by 
general  contracting,  where  a  reasonable 
profit  compensates  for  a  reasonable  risk 
and  where  with  adequate  capital  a  con- 
tractor having  skill  and  experience  can 
have  a  fair  run  for  his  money. 

The  proposed  plan  is  as  follows : 

(i)  Let  the  city  control,  for  use  in  snow 
removal  only,  a  number  of  weighing  plat- 
forms, each  presided  over  by  an  inspector 
and  a  clerk,  the  inspector  being  provided 
with  a  registered  "conductor's  punch." 

(2)  Let  the  driver  of  each  team  be  pro- 
vided with  a  duplicate  card  similar  to  those 
in  use  on  contract  work  employing  teams, 
on  which  the  inspector  should  punch  oppo- 
site the  number  of  each  trip  the  gross  and 
net  weight  and  the  time  of  weighing.  The 
process  of  weighing,  recording  in  the  clerk's 
book  and  punching  of  the  card  will  not  oc- 
cupy more  than  25  seconds  on  an  average. 

(3)  At  the  loading  point  an  inspector 
with  another  registered  punch  should  punch 
the  leaving  time  of  each  load. 

(4)  At  the  end  of  the  day  the  original  of 
the  punch  card  should  go'  to  the  city's  rep- 
resentative to  be  compared  with  the  records 
of  the  weighing  clerks,  while  the  contractor 
should  keep  the  duplicate,  from  which  can 
be  charted: 

(a)  The  average  time  of  loading. 

(b)  The  average  load. 


(c)  The  average  speed  of  hauling. 

(d)  The  variations  in  performance  of 
different  teams. 

(e)  The  cost  from  day  to  day  of  hauling 
in  various  streets. 

(f)  The  efficiency  of  the  various  loading 
gangs. 

(g)  The  variations  in  the  cost  of  hand- 
ling dependant  upon  the  condition  of  the 
snow. 

(h)  The  individual  performance  of  each 
driver,  on  which  bonuses  can  be  given  and 
by  which  competition  among  the  men  can 
be  developed. 

The  benefits  that  can  be  counted  on  as 
certain  of  achievement  from  the  proper  use 
of  the  above  data  are  as  follows : 

(a)  A  reduction  of  between  15  per  cent 
and  25  per  cent  in  the  time  and  cost  of 
loading. 

(b)  The  placing  on  each  wagon  of  its 
economic  load. 

(c)  A  reduction  of  from  15  per  cent  to 
30  per,  cent  or  more  in  the  time  of  hauling. 

(d)  A  great  improvement  in  the  disci- 
pline of  the  drivers. 

(e)  An  accumulation  of  data  as  to  costs 
and  time  required  to  clear  the  various 
streets. 

(f)  A  large  reuction  in  cost  of  loading. 

(g)  A  knowledge  of  the  economic  value 
of  early  attack  on  the  freshly  fallen  snow. 

The  contractor  should  be  paid  for  snow 
removal  by  the  ton  instead  of  by  the  yard. 
It  is  as  easy  to  weigh  a  ton  of  snow  as  a 
ton  of  coal,  and  it  is  infinitely  mor^  ac- 
curate and  just  to  do  so  than  to  gues$,  at 
the  cubic  capacity  of  a  wagon.  7 

There  would  be  so  many  checks  upon  in- 
dividual performance  that  grafting  by  dis- 
honest inspectors  would  be  exceedingly  dif- 
ficult. 

It  will  be  to  the  contractor's  advantage  to 
get  at  the  snow  early  before  it  had  a  chance 
to  run  away,  and  when  the  snow  had  been 
much  compacted  it  would  still  be  to  his  ad- 
vantage to  remove  it  quickly,  since  he 
would  lose  little  or  nothing  by  a  shrinkage 
in  volume. 

If  the  contractor  delayed  and  the  sun 
melted  the  snow  or  half  of  it,  the  city 
would  save  that  much  money. 

The  establishment  of  the  necessary  weigh- 
ing stations  is  a  simple  matter.  One  station 
could  easily  handle  one  loaded  wagon  and 
one  empty  wagon  weighing  in  one  minute 
and  have  muck  spare  time.  Thus  480  load- 
ed wagons  could  be  weighed  per  day  of  8 
hours.  A  6-in.  snow  fall  would  weigh  5  lbs. 
per  square  foot,  more  or  less,  and  each 
wagon  should  average  two  tons  net,  mak- 
ing 800  sq.  ft.  per  load,  or  364,000  sq.  ft.  of 
street  cleaned  per  ^yeighing  station  per  day, 
or  one  station  per  two-thirds  of  a  mile  for 
streets  100  ft.  wide,  per  day  of  8  hours. 

It  is  claimed  that  the  method  briefly  out- 
lined would  result  in  a  great  saving  of  ex- 
pense to  the  city,  a  profit  to  honest  con- 
tractors and  an  immense  improvement  in 
the  comfort,  convenience  and  health  of  the 
people  of  the  city  of  New  York. 
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Methods  and  Costs;  Some  Old;  Some 
New. 
Blasting  Ice. — In  the  early  spring  or 
during  a  prolonged  thaw  in  the  winter  it 
is  often  necessary  to  remove  large  mass- 
es of  ice  which  have  collected  at  bridge 
piers  or  dams.  These  masses  can  often 
be  broken  by  firing  a  charge  of  dynamite 
laid  alongside  of  a  favorable  face,  al- 
though it  is  sometimes  necessary  to  drill 
holes  in  the  ice.  To  break  up  a  solid 
flat  ice  to  make  a  passageway  for  ves- 
sels, holes  should  be  chopped  or  bored 
through  the  ice  at  the  desired  points. 
Dynamite  cartridges  are  then  tied  to- 
gether and  lowered  with  a  string  to  the 
desired  depth;  the  string  is  then  attached 
to  a  stick  laid  across  the  hole.  Four 
pounds  of  dynamite  exploded  S  ft-  be- 
low the  surface  will  break  ice  2  ft.  thick 
to  a  distance  of  30  to  40  ft.  around  the 
shot. 


Preparing  Road  Subgrades. — In  macad- 
am road  construction  subgrades  of  slip- 
pery clay,  showing  increasing  waves 
when  rolled  with  a  12-ton  to  IS-ton 
roller  have  been  consolidated,  after  sub- 
draining  with  buried  tiles,  by  covering 
the  clay  with  a  layer  of  freshly  cut  straw 
and  then  rolling  with  a  10-ton  roller. 
Similar  results  have  been  grained  by  cov- 
ering the  clay  with  a  single  layer  of  14 
in.  to  yi  in.  green  brush,  rolled  into  the 
moist  clay  and  then  covered  with  an  inch 
of  gravel  and  again  rolled.  In  the  case 
of  loose,  fine  sand  the  Massachusetts 
State  Highway  Commission  has  some- 
times spread  cotton  cloth  upon  the  sand 
and  then  coviered  the  cloth  with  a  light 
coating  of  crushed  stone,  rolling  with  a 
10-ton  roller  and  afterwards  adding  the 
necessary  amount  of  stone  to  finish  the 
road.  The  cotton  cloth  kept  the  sand 
from  waving  or  pushing  up  in  front  of 
the  roller. 


Preventing  Sediment  from  Being 
Drawn  Into  Condenser  Intakes. — The 
New  Claiborne  Station  of  the  New  Or- 
leans Railway  &  Light  Co.,  of  New  Or- 
leans, La.,  has  four  72  in.  pipes  which 
serve  the  condenser  intake  and  dis- 
charge. They  extend  through  the  levee, 
three  being  installed  under  the  boiler 
room  and  the  one  placed  under  the  rail- 
way tracks  between  the  boiler  room  and 
the  levee.  The  pipes  are  made  in  30  ft. 
lengths  of  J4  in.  riveted  steel,  protected 
by  a  coating  1-16  in.  thick  applied  by 
dipping  the  sections  into  a  hot  com- 
pound. The  provision  made  for  remov- 
ing sand  and  silt  from  the  water  pipes  is 
comprised  of  water  jets  installed  at  10 
ft.  intervals  in  the  bottom  of  the  pipes, 
and,  by  a  system  of  valves  the  intake 
and  discharge  may  be  connected  at  the 
station  end  with  an  Allis-Chalmers  mo- 
tor-driven screw-pump,  so  located  as  to 
secure  a  flow  of  from  8  to  10  ft.  per  sec- 
ond through  the  pipes.    When  the  clean- 


ing is  to  be  done,  the  jets  are  first  oper- 
ated to  loosen  the  deposit,  which  is  then 
worked  out  by  the  flow  from  the  pump. 
The  pump  is  driven  by  means  of  a  700 
H.  P.  SSO  volt  induction  motor  directly 
coupled  to  it. 

Cost  of  Drilling  Test  H<de8. — This 
drilling  was  done  with  a  Star  drilling 
machine  to  test  the  site  of  a  double 
track,  steel  trestle  for  concrete  pedestal 
foundations.  Seven  holes  wete  put  down 
for  a  total  depth  of  190  ft.  through  clay 
and  gravel  to  solid  rock.  The  average 
depth  of  soil  was  23  ft.  and  the  average 
penetration  into  rock  was  4  ft.  The 
actual  time  consumed  in  drilling  and 
moving  from  one  hole  to  another  was 
ll'/j  days  and  the  total  distance  over 
which  the  drill  was  moved  was  730  ft. 
The  average  time  per  foot  of  hole 
drilled,  including  moving,  was  30  mins. 
The  contractor  furnished  the  drill  and 
labor  at  cost  plus  ten  per  cent,  on  labor, 
and  his  bill  was  as  follows: 

Bate.     Total.      Ft. 

Driller,    IIH   days )3.S0      M0.25    $0,213 

Helper,    11%    days 1.7S        20.13        .108 

Teamlner,    2.1    days 4.00  8.40        .044 

Labor,    10   days    l."5        17.50        .092 

Use  of  drill.   11  Vi   days..  2.00        23.00        .121 

Coal.    45   bushels 08  3.60        .018 

4^  In.  casing,  54%  ft...  .35  19.13  .100 
Teaming,      1      day       for 

other    parties    4.00        .021 

10%    for    Supt.    and   use 

of  tools  as  above 8.63        .046 

Total     $144.64     $0,760 

The  above  cost  does  not  include  any 
charge  for  inspection,  as  the  regular  in- 
spector for  the  railroad  company  had  to 
be  on  the  ground  to  watch  other  work 
and  could  easily  keep  track  of  the  drill- 
ing. For  the  above  information  we  are 
indebted  to  H.  M.  Chapin,  Resident  En- 
gineer, F.  &  C.  R.  R. 


Transplanting  Forest  Trees.— The  For- 
estry Service  of  the  U.  S.  Department  of 
Agriculture  has  recently  issued  a  leaflet 
on  the  transplanting  of  forest  trees  and 
the  matter  in  this  note  has  been  taken 
from  that  leaflet.  The  tree  planter 
should  endeavor  always  to  transplant  his 
trees  with  the  least  exposure  to  the 
roots.  The  root  hairs,  or  feeding  cells, 
on  the  roots  of  a  plant  will  shrivel  up  and 
perish  if  exposed  to  the  dry  atmosphere 
for  even  a  few  minutes.  The  roots  of 
conifers  are  particularly  sensitive,  so 
that  these  require  more  careful  attention 
in  transplanting  than  do  broadleaf  trees. 
Some  of  the  broadleaf  species  may  have 
their  roots  dried  out  and  shriveled,  yet 
with  proper  attention  revive  and  live; 
but  the  conifers,  once  dried,  rarely  re- 
gain their  vitality.  The  best  time  to 
transplant  young  trees  is  just  before 
growth  begins  in  the  spring,  when  the 
seedlings  are  likely  to  receive  the  least 
injury.  In  general,  planting  should  be 
done  as  soon  as  possible  after  the  frost 
is  out  of  the  ground,  the  exact  period  de- 
pending upon  local  climate  and  soil  con- 
ditions.    In  parts  of  the  country  where 


the  winter  is  the  only  season  with  an 
abundant  rainfall,  the  transplanting 
should  be  done  during  the  rainy  seasoa 
Fall  transplanting  in  the  prairie  States 
is  usually  unsatisfactory,  since  the  dry, 
freezing  weather  of  winter  often  dam- 
ages the  young  shoots.  In  the  States 
east  of  the  Mississippi  fall  planting  is 
more  successful,  though  small  seedlings 
are  often  likely  to  be  heaved  out  by  the 
frost  if  not  protected  by  mulching.  Con- 
ifers, with  the  exception  of  the  decidu- 
ous species,  such  as  European  larch  and 
tamarack,  may  be  safely  planted  some- 
what later  in  the  season  than  broadleaf 
trees.  It  is  always  well  to  choose  a  wet 
or  cloudy  day  for  transplanting,  but  if 
the  work  must  be  done  in  dry  weather 
the  nursery  beds  or  trenches  should  be 
thoroughly  soaked  a  few  days  before  re- 
moving the  trees.  Seedlings  grown  for 
forest  planting  are  usually  transplanted, 
either  to  nursery  rows  or  to  the  per- 
manent site,  when  from  one  to  three 
years  old,  and  require  no  preliminary 
treatment.  European  foresters  move 
young  trees  with  balls  of  earth  adhering 
to  their  roots,  such  trees  being  called 
"ball  plants."  Where  the  eucalyptus  is 
cultivated  on  a  large  scale  the  seedlings 
arc  frequently  prepared  for  easy  trans- 
planting by  being  grown  in  "flats"  or 
seed  boxes  made  of  some  durable  wood. 
The  plants  may  then  be  removed  with  a 
small  block  of  earth  attached  to  the 
roots.  When  the  trees  to  be  removed 
are  large  they  are  often  prepared  by 
digging  them  partly  out  in  the  fall,  so 
that  a  large  ball  of  earth  may  be  frozen 
to  their  roots.  The  block  of  frozen  soil. 
with  the  tree  in  it,  is  moved  during  the 
winter  season  to  a  hole  which  was  dug 
before  the  ground  became  frozen.  When 
a  seedling  or  transplant  is  taken  from 
the  ground,  its  roots  should  immediately 
be  plunged  into  a  vessel  containing  a 
mixture  of  earth  and  water  about  as 
thick  as  cream.  This  mixture  is  known 
as  puddle,  and  is  one  of  the  most  im- 
portant requisites  for  successful  tree 
planting. 


On  Jan.  i,  1908,  there  were  6(>  steam 
shovels  owned  by  the  Isthmian  Canal  Com- 
mission erected  and  ready  to  work  and 
classified  as'  follows:  Nine  45-ton,  with 
buckets  of  a  capacity  ranging  from  i}4  to 
iH  cubic  yards,  a8,  ;o-ton,  with  buckets  of 
from  2'A  to  3  cubic  yards,  and  32,  9S-ton, 
with  buckets  of  5  cubic  yards.  Of  the  entire 
69  about  60  were  at  work  at  the  begininng 
of  the  year. 


The  Isthmian  Canal  Commission  is  about 
to  substitute  fuel  oil  for  coal  in  its  various 
machine  shops  and  power  houses  and. 
wherever  practicable,  under  its  stationary 
boilers  throughout  the  Zone. 


The  total  number  of  laborers  imported 
from  Europe  for  work  on  the  Isthmian 
Canal  during  1906  and  1907  was  9,914. 
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The   Inland    Waterways  Commission 
Report. 

The  Inland  Waterways  Commission,  ap- 
pointed a  year  ago  to  outline  a  plan  for 
improvng  the  waterways  of  the  United 
States,  has  made  its  preliminary  report. 
This  report  does  little  more  than  state  the 
problem.  To  those  who  had  hoped  for 
something  definite  and  conclusive  in  the 
way  of  plans  it  will  doubtless  be  disap- 
pointing. A  little  thought,  however,  will, 
we  think,  show  that  nothing  more  could 
have  been  expected.  The  commission  had, 
in  the  first  place,  no  legislative  existence, 
and  it  had  no  funds  with  which  to  work. 


The  problem  before  it  is,  moreover,  not  the 
task  of  a  day,  it  is  one  of  a  magnitude 
seldom  equaled  even  in  national  works.  To 
state  it  clearly  even  is  a  task  of  no  mean 
magnitude,  and  this  the  commission  has 
at  least  done,  and  it  has  gone  a  step  further 
and  recommended  a  way  for  promoting 
further  work. 

The  prominent  portions  of  the  commis- 
sion's report  are.  briefly,  the  general  state- 
ment of  the  problem  to  be  solved  and  the 
recommendation  of  a  means  for  develop- 
ing its  solution.  The  improvement  of  in- 
land waterways  is  not  merely  a  question  of 
developing  them  into  channels  for  naviga- 
tion. This  is  a  statement  that  ought  not 
to  need  emphasis,  but  we  believe,  neverthe- 
less, that  'it  does.  We  are  certain  that  a 
goodly  number  even  of  engineers  and  con- 
tractors who  have  thought  at  all  of  the 
plan  of  Federal  improvement  of  water- 
ways have  thought  of  it  solely  as  a  plan 
for  developing  navigation  routes.  In  pre- 
senting clearly  the  fact  that  its  service  as 
a  carrier  is  but  one  of  a  number  of  useful 
services  to  the  people  that  a  stream  may 
perform,  the  commission  has  done  much 
needed  work.  In  summing  up  the  re- 
port, President  Roosevelt  has  the  follow- 
ing to  say  on  this  point: 

"The  report  rests  throughout  on  the  fun- 
damental conception  that  every  waterway 
should  be  made  to  serve  the  people  as 
largely  and  in  as  many  different  ways  as 
possible.  It  is  poor  business  to  develop 
a  river  for  navigation  in  such  a  way  as 
to  prevent  its  use  for  power,  when  by  a 
little  foresight  it  could  be  made  to  serve 
both  purposes.  We  cannot  afford  need- 
lessly to  sacrifice  power  to  irrigation,  or 
irrigation  to  domestic  water  supply,  when 
by  taking  thought  we  may  have  all  three. 
Every  stream  should  be  used  to  the  ut- 
most. No  stream  can  be  so  used  unless 
such  use  is  planned  for  in  advance.  When 
such  plans  are  made  we  shall  find  that, 
instead  of  interfering,  one  use  can  often 
be  made  to  assist  another.  Each  river 
system,  from  its  headwaters  in  the  forest 
to  its  mouth  on  the  coast,  is  a  single  unit 
and  should  be  treated  as  such.  Naviga- 
tion of  the  lower  reaches  of  a  stream  can- 
not be  fully  developed  without  the  con- 
trol of  floods  and  low  waters  by  storage 
and  drainage.  Navigable  channels  are  di- 
rectly concerned  with  the  protection  of 
source  waters,  and  with  soil  erosion  which 
takes  the  materials  for  bars  and  shoals 
from  the  richest  portions  of  our  farms. 
The  uses  of  a  stream  for  domestic  and 
municipal  water  supply,  for  power,  and  in 
many  cases,  for  irrigation,  must  also  be 
taken  into  full  account." 

The  position  taken  by  the  commission 
is  interesting  not  only  because  it  is  econom- 
ically sound,  but  because  it  makes  clear 
that  the  task  of  waterways  improvement 
that  lies  before  the  people  is  of  great  mag- 
nitude and  complexity.  It  will  not  be 
the  work  of  a  year,  or  even  a  generation. 
Knowing  this,  how  is  it  best  to  begin  and 


to  prosecute  the  work?  It  is  not  sur- 
prising to  note  that  in  the  answer  to  this 
question  the  commission  is  not  wholly 
agreed.     The  report  reads  as  follows: 

"We  recommend  that  the  Congress  be 
asked  to  make '  suitable  provision  for  im- 
proving the  inland  waterways  of  the 
United  States  at  a  rate  commensurate  with 
the  needs  of  the  people  as  determined  by 
competent  authority;  and  we  suggest  that 
such  provision  meet  these  requisites,  viz.: 
expert  framing  of  a  definite  policy;  cer- 
tainty of  continuity  and  co-ordination  of 
plan  and  work;  expert  initiative  in  the 
choice  of  projects  and  the  succession  of 
works;  freedom  in  selection  of  projects 
in  accordance  with  terms  of  co-operation, 
and  the  widest  opportunity  for  applying 
modem  business  methods. 

We  recommend  that  the  Congress  be 
asked  to  authorize  the  co-ordination  and 
proper  development  of  existing  public  ser- 
vices connected  with  waterways;  and  we 
suggest  that  such  enactment  might  provide 
that  the  President  of  the  United  States  be 
authorized,  with  the  advice  and  consent 
of  the  Senate,  to  appoint  and  organize  a 
national  waterways,  commission  to  bring 
into  co-ordination  the  Corps  of  Engineers 
of  the  Army,  the  Bureau  of  Soils,  the 
Forest  Service,  the  Bureau  of  Corpora- 
tions, the  Reclamation  Service,  and  other 
branches  of  the  public  service  in  so  far 
as  their  work  relates  to  inland  waterways, 
and  that  he  be  authorized  to  make  such 
details  and  require  such  duties  from  these 
branches  of  the  public  service  in  connec- 
tion with  navigable  and  source  streams  as 
are  not  inconsistent"  with  law;  the  said 
commission  to  continue  the  investigation 
of  all  questions  relating  to  the  develop- 
ment and  improvement  and  utilization  of 
the  inland  waterways  of  the  country  and 
the  conservation  of  its  natural  resources 
related  thereto,  and  to  consider  and  co- 
ordinate therewith  all  matters  of  irrigation, 
swamp  and  overflow  land  reclamation,  clar- 
ification and  purification  of  streams,  pre- 
vention of  soil-waste,  utilization  of  water- 
power,  preservation  and  extension  of  for- 
ests, regulation  of  flow  and  control  of 
floods,  transfer  facilities  and  sites  and  the 
regulation  and  control  thereof,  and  the  re- 
lations between  waterways  and  railways; 
and  that  the  commission  be  empowered  to 
frame  and  recommend  plans  for  develop- 
ing the  waterways  and  utilizing  the  waters, 
and  as  authorized  by  Congress  to  carry 
out  the  same  through  established  agencies 
when  such  are  available  in  co-operation 
with  states,  municipalities,  communities, 
corporations  and  individuals  in  such  man- 
ner as  to  secure  an  equal  distribution  of 
costs  and  benefits." 

In  a  supplementary  report  General  Mac- 
kenzie, Chief  of  Engineers,  U.  S.  A.,  one 
of  the  commissioners,  notes  his  disagree- 
ment with  the  above  recommendation  of 
the  anoointment  of  a  permanent  inland  wa- 
terways commission  and  expresses  his  be- 
lief  that  the   work   "can   be  equally   well 
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Concrete  and  Reinforced  Concrete  Section 


Nott  I  This  Section  li  devoted  to  methods  and  costs  of  constmcting  concrete 
■nd  reinforced  concrete  structures.  It  will  cover  the  selection,  testing  and  pro- 
portioning of  concrete  materials ;  laboratory  tests  of  concrete ;  concrete  mixing, 
transportation  and  placing ;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  also  contain  articles  on  new  and  intereatlm 
*  developments  In  the  design  of  reinforced  concrete. 


Social  Methods  Employed  In  Tearing 

Oat   Old   Concrote    Roadbed    for 

Cable  Railway  and  Rebolld- 

lag  for  Blectrk  Railway. 

I  lio  s|Kvial  machines  and  methods  de- 
>v-rilvf»|  here  have  effected  a  substantial  re- 
\iuctiv4i  of  cost  in  recent  work  being  done 
\\  the  I'nited  Railroads  of  San  Francisco 
iu  chanjiing  its  cable  lines  to  electric  lines 
«m  {Hxrtions  of  its  system.  The  roadbed 
c\".>ssrHction  of  the  old  cable  lines  consisted 
v^;  aUnit  the  usual  construction  of  iron 
>\H,<^  caiTj-ing  the  rails  and  cable  slot  and 
f".:SexKle\l  in  concrete  molded  to  form  the 
v-jki-ie  duct.  The  old  yokes,  rails,  slot  and 
cib'.e  Avt  had.  ot  course,  to  be  torn  out: 
;>e  aew   trvJIey    road  track   consisted   of 


tackle,  and  the  manner  of  operating  it,  with 
the  electrically  operated  derrick  car.  Tht 
action  was,  as  wiH  be  seen,  to  tear  loose 
the  yokes  and  break  down  the  sides  of  the 
cable  conduit  without  disturbing,  the  bottom 
concrete.  When  the  yokes  had  been  broken 
loose  as  described,  the  lifting  lever  was 
unslung  and  the  derrick  hook  was  attached 
to  the  yokes  one  at  a  time,  and  they  were 
pulled  clear  of  the  concrete  and  deposited 
to  one  side,  .^s  a  rule  the  yc4ces  pulled 
CMit  clean,  but  when  Itmips  of  the  concrete 
remained  attached  they  were  easily  broken 
loose  by  a  few  blows  from  a  sledge  while 
the  yoke  was  suspended. 

The  gang  necessary  to  operate  the  der- 
rick car  in  palling  yokes  consisted  of  Into 
men  on  the  car  and  three  or  four  on  the 
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?:— .-.t.  !~ii>  ^ax%  3iorkiag  to  boars,  would 
Jrrx-i  .'Jt  —in  a»  "».■  300  yokes,  depending 
:r«n  •••  •  iw?nnr-.>  jt  the  cuncrcte  and  oth- 
-•••  .--i-.:-  .T>  -  "lieroj^  the  work  easy  or 
.•  f  Ollt. 

■ji.  .-  ;-i-",:x.  .-i.Tte  !ut  iii  lumps  varying 
.:  -;.-.•  -"-m  :  n.  :t.  ^.>  ' ;  en.  yd.  These 
•M^i'^  %-"r  -r-j^cT  9  -mn  i  or  9-tn.  pieces 
\-  •;  -;t-  x~.•^^  u-.,  -i«"Jjte  haimners-  Three 
T!i  I  «  us  -.  -■«r':Tr*-.  .itic  boicfin^  the  gad 
\  '-J  t-,:ir^  ur..  -^  •  -fnkmg  with  sledges. 
1      -t-*.-    -;-.  "c"-    »w:-.-r<   ""^^  concrete    was 

•  IT"-:  -  -  •  «,-  -ric  CTisher  oatfit.  The 
~i^"^  ».^  ^*  -•=  ne  end  of  a  flat  car 
-•v  «.i^  .t-'-n  ■^  ic-t  — om  a  motor  set 
•?    "I,     --v^tc    :— :.      .\    de.xibte    trolley 

«. ..    -• -.     -c   — -iley  wire    to    the 

—.  .•  .      ~n    — -  ir   -ST  was  nm  over  the 


Digitized  by 


Google 


March  ii,  1908. 


ENGINEERING-CONTRACTING 


I5» 


track  after  the  cross-ties  and  new  rails 
had  been  laid,  but  before  the  track  had 
been  lined  up.  The  crusher  discharged 
directly  between  the  rails,  the  car  being 
moved  along  a  few  feet  at  a  time  to  dis- 
tribute the  ballast  along  the  track.  Five 
or  six  men  could  break  up  the  concrete  and 
feed  the  crusher  to  its  full  capacity.  The 
crushed  concrete  made  an  excellent  ballast ; 
it  compacted  very  solidly,  particularly  after 
being  wetted  down  with  a  hose. 

No  figures  of  cost  are  available  for  this 
work,  but  Mr.  B.  P.  Legare,  Engineer 
Maintenance  of  Way  and  Construction,  in- 
forms us  that  a  material  saving  was  ef- 
fected. The  carting  away  of  the  old  con- 
crete was  saved  and  the  handling  was  re- 
duced by  depositing  the  ballast  directly  in 
place  in  the  track.  Wages  were  high,  they 
being  $2.50  per  8-hour  day  for  the  most 
ignorant  class  of  Greek  and  Hungarian 
laborers. 


molding  is  done  horizontally  on  the  ground 
and  the  pole  erected  when  hard  like  a 
wooden  pole ;  for  poles  over  30  ft.  long  the 
molding  is  done  in  forms  set  vertical  in  the 
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Metiiod  and  Cost  of  ConBtrncting  and 

Erecting  Reinforced  Concrete 

Poles. 

The  possibilities  for  reinforced  concrete 
poles  in  transmission  line  work  have  re- 
cently been  very  carefully  investigated  by 
the  Richmond  (Ind.)  Home  Telephone  Co., 
which  has  constructed  a  line  across  the 
Whitewater  river,  using  poles  ranging  from 
45  'o  SS   ft,  in  height  of  the  construction 
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Fig,   1— Reinforced   Concrete  Telephone 
Pole,   Richmond,   Ind. 

pole  hole.  The  following  figures,  Table  I, 
are  given  as  the  cost  without  royalty  of 
concrete  poles  molded  as  described.  These 
costs  are  for  poles  erected  excluding  the 
material  cost  of  steps  but  including  labor 


rig.  2 — ^Traveling  Crusher  Plant  for  Crushing  Ballast. 


shown  by  Fig.  i,  invented  by  Mr.  Wm.  M. 
Bailey.  Vice-President  and  General  Man- 
ager of  the  company.  The  following  ac- 
count of  these  investigations  and  of  the 
studies  made  by  the  American  Concrete 
Pole  Co.,  Richmond,  Ind.,  which  has  been 
organized  to  market  the  poles,  has  been 
compiled  from  information  given  us  by  Mr. 
Bailey. 
For   poles   30   ft.    long   and    under,    the 


cost   of  setting  steps,  and  they  are  based 
on  the  following  wages  and  prices : 

Foreman,    per    day    $3-<X) 

Laborers,  per  day   1.75 

Cement    per    barrel    2.00 

Stone,  gravel  or  sand,  per  cu.  yd i.oo 

For  sake  of  comparison,  the  cost  of  cedar 
poles  has  been  added  to  the  table;  these 
costs  include  poles,     unloading,     dressing. 


gaining,  roofing,  boring,  hauling  and  set- 
ting. All  figures  are  as  furnished  by  Mr. 
Bailey.  Regarding  the  methods  of  con- 
structing concrete  poles,  Mr.  Bailey  says: 

"All  of  the  larger  concrete  poles  (that  is, 
poles  over  30  ft.  in  height),  are  built  up- 
right in  position  ready  for  use,  the  forms 
being  set  perpendicularly  over  the  hole  in 
which  the  pole  is  to  be  placed,  the  hde 
having  been  dug  to  conform  with  the  size 
pole  prior  to  the  setting  of  form;  thus 
when  the  concrete  is  poured  in  at  the  top  of 
fprm,  the  hole  is  entirely  filled  and  the  con- 
crete knit  firmly  to  the  solid  earth  that 
has  never  been  disturbed.  There  is  no 
replacing  of  earth  or  tamping  required. 

"All  poles  under  30  ft.  in  hdght,  up  to 
the  present  time,  have  been  built  on  the 
ground  and  set  after  they  have  been  sea- 
soned, although  there  is  some  doubt  in  my 
mind  and  I  believe  that  with  the  proper 
equipment  and  a  little  practice  that  it  will 
be  discovered  that  even  the  smaller  poles 
can  be  built  more  economically  upright  As 
to  the  cost  of  setting  these  poles,  it  is  true 
that  they  will  have  to  be  handled  with  a 
derrick  or  gin  pole,  but  with  this  equip- 
ment they  can  be  handled  very  rapidly, 
and,  I  believe,  almost  as  cheaply  as  the 
wooden  pole.  One  can  readily  see  that  as 
the  larger  poles  are  built  upright  in  posi- 
tion which  they  are  to  occupy,  that  there  is 
no  heavy  material  to  handle — consequently, 
there  will  be  no  necessity  for  any  heavy  rig- 
ging or  equipment.  The  hole  is  first  dug 
and  the  form  is  set  directly  over  the  same. 
After  the  form  has  been  placed,  the  rein- 
forcing' rods  and  binding  wires  are  placed 
and  the  form  is  then  ready  to  receive  con- 
crete. After  the  concrete  has  been  poured 
in,  it  is  left  for  abcrnt  three  or  four  days, 
depending  on  the  weather,  before  the  forms, 
are  removed.  The  most  economical  way  of 
handling  concrete  is  with  a  small  mixer, 
capable  of  mixing  2  or  3  cu.  yds.  per  hour 
and  the  old-fashioned  grain  elevator.  With 
this  equipment,  the  coiKrete  is  placed  as 
rapidly  as  it  is  mixed  and  with  the  same 
power.  The  pouring  in  of  the  concrete  in- 
to the  top  of  the  form  tamps  it  thorough- 
ly and  it  shows  a  solid  compact  concrete. 

"This  proposition  is  like  a  great  many 
others— at  first  sight  it  appears  impractical 
on  account  of  first  cost,  but  on  investigation 
we  find  that  this  is  only  a  phantom  and  that 
after  all  is  done  and  said,  the  propositioi* 
is  economy. 

"I  give  you  here  the  exact  cost  data  oi» 
one  of  the  SS-ft.  poles  erected  over  the 
Whitewater  river  at  Richmond,  Ind. : 

Materials. 
4  I -in.  steel  rods  40- ft.  long,  and  4  ^- 
in.   steel   rods,    15-ft.   long,  includ- 
ing "U"  bolts  with  which  they  were 

tied  together $i3M 

56  cu.  ft.  of  concrete  7.84 

I  set  of  binding  wires  lSc 


Total  materials    $22.98 
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Labor. 
4  men  setting  form,  placing  rods,  and 

binding  wire,  guying,  truing  same 

ready  for  concrete,  one  day: 
I  man  at  $300  $3.00 

1  man  at  2.50    2.50 

2  men  at  2.00    4.00 

4  men   and    one    horse    mixing 

and  placing  concrete,  2  hrs  and 

1 1   minutes   2.28 

2  men  taking    down    form    and 
touching  up  pole,  3  hrs 1.35 


Total  labor   $1313 


Total  materials  and  labor $36.11 

"You  will  note  that  this  cost  is  $4.18  in 

excess  of  my  tabulated  statement  (Table  I). 

This  was  due  to  the  location  of  the  lead. 

These  poles  were  set  in  over  rough  ground- 


Cost  of  Constructiiig  Street   Railway 

Track  with  Rubble  Concrete 

Base  at  Ft.  Wayne,  Ind. 

The  track  was  single  track  in  paved 
street,  with  sidings  and  turnouts,  and  the 
work  consisted  in  excavating  some  8  ft. 
wide  and  from  i  to  syi  ft.  deep,  placing 
the  concrete,  laying  track,  and  repaving. 
The  construction  is  shown  by  Fig.  i.  The 
costs  as  given  by  Mr.  H.  L.  Weber,  chief 
engineer,  Ft  Wayne  &  Wabash  Valley 
Traction  Co.,  were  as  follows: 

There  were  5,022  lin.  ft.  of  single  track 
made  up  as  follows: 

Main  line,  lin.  ft 4481 

Sidings,  lin.   ft 476 

Two  left-hand  turnouts,  lin.  ft 65 

Total  track   5,022 


4>957  (t.  of  track  were  laid,  costing  as  fol- 


lows: 

Item.  Total 

Labor    $  784.81 

Ties   1,204.80 

18  kegs  spikes  at  $5.  90.00 

8  kegs  bolts  at  $5.85.  46.85 

350  bonds  at  60  cts. .  210.00 


Pet 
lin-Fl 
J0.158 
0^42 
omi 
0.009 
0.041 

Totals   $2,33646  $0468 

The  concrete  work  comprised  the  making 
and  laying  of  1,260  cu.  yds.  of  concrete  at 
the  following  cost:  .  Per 

Item.  Total  Cu.  Yd 

Stone  at  $i.2Spercu. yd.  ..$  973  55    $0/7i 
688    cu.    yds.    g;ravel     and 

sand  at  $1 688.00     0.546 

759H  bbls.  cement  at  $2...  1,519.00     IJ05 
Labor    52768     0418 


TaBLB    I. CoiiPARATIVB  CoST   OF  RsINrORCBD  CONCRBTB   AND  CBOAR   POLBS. 
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Cedar  Poles. 

Cost. 

Length 

Top. 

Bottom 

Size 
Steel, 

"^j:-  ^^' 

Cost  of 
concr't 

Cost  of 
bind. 

Labor. 

Total  ' 
cost.  1 

Top. 

t.o.b. 
cars. 

Labor 

Total. 

ft. 

ins. 

ins. 

* 

W.  $ 

t 

t 

ins. 

t 

t 

t 

2S 

10     1 

1« 

l.S7i 

2.24 

1.20 

1.70 

6.71i 

7 

2.60 

1.60 

4.10 

30 

11     ' 

21 

2.29 

2.94 

1.20 

2.20 

8.63  1 

7 

6.26 

2.00 

8.26 

3S 

12     1 

26 

3.Sli 

3.04 

1.20 

2.70 

11.4Si 

■     7 

!   8.76 

2.40 

11.16 

40 

IS     1 

36 

6.31 

6.04 

l.SO 

4.20 

17.05  1 

8 

1I2.OO 

3.60 

16.60 

4& 

1«     1 

43 

8.S6 

6.02 

1.60 

6.70 

21.78  , 

8 

I17.2O 

BOO 

22.20 

60 

"     1 

SO 

9. SO 

7.00 

1.80 

7.20 

26.60  1 

8 

20.20 

6.50 

26.70 

Si 

18     ' 

S6 

13.34 

7.84 

1.80 

8.9S 

31.93  1 

8 

'24.80 

8.60 

33.30 

SO 

10     j 

1 

61 

14.  S6 

8.S4 

1.80 

11.70 

36.60  1 

8 

129.76 

10.00 

39.76 

and  in  a  river  bottom  where  we  had  wa- 
ter to  contend  with  and  the  conditions  were 
very  unfavorable  to  the  erection  of  any  kind 
of  poles.  It  would  have  cost  considerable 
more  to  set  wood  poles  in  the  same  place. 
We  were  also  obliged  to  use  labor  inex- 
perienced on  this  class  of  work.  I  be- 
lieve that  after  the  men  are  properly  broken 
in  and  equipment  working  properly,  that 
concrete  poles  can  actually  be  built  for  less 
than  first  class  cedar  complete,  set  in  the 
ground.  There  is  no  comparison  between 
wood  and  concrete  when  we  take  into  con- 
sideration strength,  durability,  and  its  lack 
of  destruction  from  other  causes,  such  as 
birds,  insects,  lightning,  etc.  The  more 
thought  and  test  that  the  writer  applies  to 
this  method  of  construction,  the  more  en- 
thusiastic he  has  become  and  he  expects  to 
see  the  day  when  no  first  class  construc- 
tion will  consider  anything  but  steel,  iron 
or  concrete  poles." 


There   were  3,970  sq.  yds.   of   repaving 
made  up  as  follows : 

In  gage  of  main  track,  sq.  yds 3,399-1 

On  sidings,  sq.  yds 453.9 

i-ft.  strip  outside  of  rails,  sq.  yds. ..  .1,117.0 


Total  paving,  sq.  yds 3,970.o 

The    excavation    consisted    of    a    trench 
some  8  ft.  wide  and  from  1  to  3J4  ft.  deep. 


Totals    $3,708.23    $2,941 

This  low  cost  of  <!t>ncrete  per  cubic  yard 
was  made  possible  by  the  use  of  cobble 
stones  from  the  old  cobble  pavement  in  the 
concrete.  It  was  estimated  by  the  engineer 
that  had  broken  stone  concrete  been  used 
throughout  the  cost  would  have  been  $5.50 
per  cu.  yd.,  so  that  a  saving  of  nearly  one- 
half  was  effected  by  using  the  rubble  con- 
crete. The  cost  of  the  concrete  per  lineal 
foot  of  track  was  $3,708.23  -i-  4,957  ft  = 
74.8  cts. 

There  were  3,970  sq.  yds.  of  repaving 
which  cost  as  follows :  Per 

Item.  Total.  Sq.Yd. 

Gravel  and  sand $  344.20    $0,086 

9054  bbls.  cement  at  $2 181.00     0.046 

33,145  new  brick  at  $22.50 

per  M 746.86     0.188 

123,618    blocks    at    $18.25 

per   M 2,256.86     0.568 

Unloading  and  hauling  brick     250.00     0.063 
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The  construction  of  a  meter  gage  rail- 
road around  the  falls  and  series  of  rapids 
extending  fully  250  miles  from  the  head- 
waters of  the  Madeira  River  in  Brazil,  is 
proposed  by  the  Madeira-Mamose  Co.,  re- 
cently incorporated  under  the  laws  of  the 
State  of  Maine.  The  syndicate,  in  which 
Percival  Farquhar,  of  York,  Pa.,  is  inter- 
ested, will  construct  fully  2,000  miles  of 
new  lines,  which  will  permit  of  intercom- 
munication between  Paraguay,  Bolivia  and 
Brazil,  and  will  construct  harbor  improve- 
ments at  Brazilian  ports,  which  alone  will 
entail  a  cost  of  $25,000,000. 


P\ar\. 

Fig.  1 — Street  Railway  Track  with   Rubble  Concrete  Foundation. 


All  excavated  material  was  hauled  away, 
teams  costing  40  cts.  per  hour  and  commoa 
labor  16J/2  cts.  per  hour.  The  cost  of  ex- 
cavation was  as  follows: 

Excavating  and  hauling  away $3,378.03 

I  new  road  plow 25.00 


I    road   roller 200.00     oo-fi 

Labor    425.70     0.10; 


Total    cost $3,403.03 

This  gives  a  cost  for  excavation  of  67.7 
cts.  per  lin.  ft.  of  track. 

The  track  was  laid  with  old  SJ^-'"-  rails, 
which  were  reversed  end  for  end.  The  ties 
were  spaced  30  ins.  on  centers.    Altogether 


Totals    $4404.63    $1,108 

The  cost  of  paving  per  lineal  foot  of 
track  was  88.8  cts.  and  the  total  cost  of  the 
work  per  lineal  foot  of  track  was : 

Excavation    $0,677 

Track    laying 0468 

Concrete- 0.74S 

Paving oiB? 


Total 


-$2,781 


Digitized  by 


Google 


March  ii,  1908. 


ENGINEERING-CONTRACTING 


IS3 


Earth  and  Rock  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  excavating  earth  and 
rode  and  building  emlwnlcnients.  it  will  cover  the  grading  of  roads  and  rail- 
roads, diking  and  canal  woric,  dredging,  building  reservoirs  and  earth  danu, 
fewer  and  water  pipe  trenching,  quarrying,  etc. 


Methods  of  Thawing  Explosives. 

We  abstract  the  following  from  a  paper 
by  Mr.  P.  N.  Dennison,  of  the  Du  Pont 
Powder  Company,  read  before  the  Ohio 
State  Stone  Qub. 

During  the  year  ending  June  30,  1906, 
we  find  the  item  "thawing  dynamite"  sec- 
ond in  the  list  of  accidents  occurring  in 
the  use  of  explosives.  Sixty-six  accidents 
due  to  thawing  with  thirty-two  fatalities 
occurred,  and  I  venture  to  say  nine-tenths 
of  them  could  have  been  prevented  had 
proper  care  been  exercised  in  the  thawing. 
The  figures  for  1907  are  not  at  hand,  as  I 
had  but  few  days' .  notice  to  prepare  this 
paper.  I  have  not  a  doubt  but  that  they 
will  equal  those  of  1906,  at  least. 

Many  foreign  countries  have  stringent 
laws  on  thawing  and  the  use  of  explosives, 
the  statistics  showing  a  corresponding  de- 
crease in  the 'number  of  accidents  there- 
from. 

Xote  the  lollowing  table  taken  from  the 
British  Government  report.  It  covers  all 
accidents  from  thawing  from  the  year  1872 
to  Dec  31,  1905.  Every  method  mentioned 
is  contrary  to  law  in  England : 

1  Heating  over  fire 38 

2  Reheating  water  in  which    dynamite 

had  been  previously  placed  to  thaw.   11 
i  Placing  the  explosives  in  water,  then 
heating  that  over  a  fire 10 

4  Placing  the  dynamite    cartridges  in 
ovens    8 

5  Thawing  cartridges  in  the  hands  over 

a  lighted  lamp  or  candle. 7 

6  Placing  dynamite  in  hot  ashes 7 

7  Warming  on  a  shovel  over  a  fire 5 

8  Placing  cartridges  on  top  of  heated 
stone S 

9  On  a  hot  iron 4 

10  On  a  steam  pipe 2 

11  Rubbing  cartridges  together  to  warm 

them  by  friction  i 

Our  record  shows  nearly  as  many  acci- 
dents in  twelve  months  as  England  had  in 
thirty-four  years. 

During  the  six  years  ending  Jan.  i,  1906, 
the  United  Kingdom  had  only  nineteen  ac- 
cidents due  to  thawing,  which  shows  that, 
following  the  right  methods,  whether  forced 
by  law  or  on  our  own  account,  is  the  only 
way  to  bring  the  accident  list  down  to  the 
minimum. 

First,  frozen  dynamite  is  a  dangerous  ar- 
ticle to  handle.  The  nitro-glycerin  is  crys- 
tallized. Opening  the  end  of  a  cartridge, 
you  see  the  bright  little  specks  that  look 
like  mica,  and  these  crystals  are  sensitive 
to  friction. 


In  the  United  States  from  July  i,  1905. 
to  June  30,  1906,  five  accidents  were  re- 
ported from  "breaking  cartridges  in  two." 
A  man  ^as  killed  at  Bellevue,  Del.,  by 
breaking  a  frozen  cartridge  of  60  per  cent 
N.  G.  powder  in  his  hands.  This  practice 
is  prohibited  by  law  in  Austria. 

A  blaster  in  this  state  (Ohio)  was  killed 
by  tamping  improperly  thawed  gelatin  dyna- 
mite with  a  wooden  bar.  He  was  tamping 
the  first  couple  of  sticks  when  it  exploded 
and  blew  the  tamping  bar  through  his 
body. 

At  Mitchell,  Ind.,  last  winter  a  man  was 
killed  when  attempting  to  open  a  box  of 
frozen  dynamite  with  an  ax  or  pick.  Ordi- 
narily, however,  frozen  dynamite  is  hard  to 
detonate;  in  no  case  do  you  get  its  full 
strength,  and  when  but  chilled  a  great  per 
cent  of  its  strength  is  lost.  Therefore  it  is 
necessary  to  thaw  this  explosive,  and  now 
we  come  to  the  actual  work  in  preparing 
for  a  shot  in  cold  weather. 

I  could  add  as  many  don'ts  as  there  are 
troubles  in  the  stone  business,  but  a  few 
will  suffice. 

To  begin  with,  don't  see  your  dynamite 
boxes  slammed  open  with  a  pick  or  dropped 
into  the  quarry  from  a  convenient  ledge — 
just  because  it  is  "easier."  Use  a  wooden 
wedge  and  a  wooden  mallet. 

In  thawing,  a  steady,  dry  and  moderate 
heat  is  best.  Too  great  a  heat  is  apt  to  in- 
duce a  chemical  change  in  the  dynamite 
which  will  make  it  extremely  sensitive,  be- 
sides the  danger  of  leaking  N.  G. 

Don't  thaw  the  cartridge  in  hot  water. 
I  find  this  a  common  but  very  poor  prac- 
tice. It  injures  the  explosive  power  by 
killing  the  effect  which  should  be  had  from 
the  soda  ingredient,  the  paraffine  coating"  is 
washed  away,  and,  N.  G.  being  heavier  than 
water,  there  is  always  the  chance  for  a  re- 
maining puddle  of  "soup,"  as  the  safe  ex- 
perts call  it,  to  cause  an  accident.  Also 
the  water-soaked  cartridges  present  an  eas- 
ier target  for  Jack  Frost  than  those  thawed 
in  a  dry  atmosphere. 

To  thaw  by  throwing  live  steam  against 
dynamite  presents  nearly  the  same  problem 
as  that  of  hot  water. 

Don't  thaw  over  live  steam  pipes,  on  hot 
iron,  around  an  open  fire  or  on  the  boiler. 
The  last  named  "don't"  claimed  a  victim 
last  winter  at  a  Kalida,  O.,  quarry.  Dyna- 
mite thawing  on  top  of  the  boiler  exploded 
and  killed  the  engineer. 

There  are  many  more  "don'ts,"  but  if  you 
adhere  strictly  to  the  "do's"  you  won't  need 
to  bother  about  the  don'ts.  I  mentioned 
those  I  know  to  be  most  prevalent. 

For   thawing   large   quantities   of   dyna- 


mite, a  thawhouse  heated  by  hot  water 
pipes,  the  radiators  being  at  the  back  or 
sides  of  the  building  and  protected  by  a 
wooden  partition,  is  by  far  the  safest  meth- 
od. If  it  is  arranged  that  the  cartridges 
may  be  laid  out  on  grooved  shelves,  each 
stick  by  itself,  so  much  the  better,  for  each 
will  then  obtain  a  uniform  and  regular  heat 
and  insure  best  results. 

If  steam  pipes  be  used,  the  outlet  should 
be  left  free  and  wide  open,  as  there  should 
be  no  pressure,  and  a  valve  should  be 
placed  on  the  pipe  leading  into  the  thaw- 
house,  never  at  the  outlet.  Several  explo- 
sions of  thawing  houses  overheated  by 
steam  pipes  have  been  recorded. 

Another  word  about  a  thawhouse.  I 
would  recommend  its  being  constructed  so 
that  a  man  could  not  get  in  on  the  explosive 
side  at  all,  the  door  to  open  directly  on  the 
dynamite  shelves.  A  door  in  the  rear  would 
enable  a  man  to  make  necessary  repairs  on 
the  radiators.  This  for  the  reason  that 
many  accidents  have  occurred  due  to  the 
blaster  stopping  in  a  nice  warm  thawing- 
house  to  insert  his  caps  or  make  up  prim- 
ers. 

You  will  doubtless  remember  the  explo- 
sion at  Port  Ginton  a  year  or  so  ago, 
wherein  two  men  lost  their  lives.  They 
were  both  in  the  thawinghouse,  but  about 
all  that  is  known  is  that  they  started  to 
run  from  the  house  shouting  fire,  when  the 
building  went  up.  This  was  probably  oc- 
casioned by  their  accidentally  setting  fire  to 
loose  papers.  The  method  of  heating  em- 
ployed was  a  small  stove  set  up  on  a  box. 
Hot  water  heaters  with  no  room  for  the 
men  to  loaf  would  have  prevented  this  acci- 
dent. 

A  stove  in  the  middle  of  the  room  may 
bring  trouble.  One  case  in  Pennsylvania 
and  one  in  Kansas  are  recorded  where 
thawinghouses  heated  by  this  method  ex- 
ploded. Both  went  up  in  the  night  when 
no  one  was  near. 

For  small  quantities  there  are  several 
safe  methods  of  thawing,  just  as  easy  and 
no  more  expensive  than  some  of  the  dan- 
gerous methods  now  in  vogue,  and  I  can- 
not see  why  they  are  not  generally  used. 

For  instance,  a  man  will  take  a  bucket, 
fill  it  with  dynamite  cartridges  and  pour  hot 
water  over  them.  When  they  are  good  and 
slushy  he  takes  this  mush  out,  pours  it  in 
the  drill-holes,  gets  a  bad  shot,  and  either 
jumps  all  over  the  dynamite  or  explains  it 
by  saying  his  stone  is  changing  and  the 
bottom  is  harder  to  shoot.  Why  can't  he 
take  the  bucket  filled  with  dynamite,  then 
loosen  up  and  buy  a  larger  bucket  to  hold 
the  water?  Place  the  smaller  bucket  within 
the  larger  and  cover  with  rags  or  anything 
to  hold  the  heat.  There  you  have  a  per- 
fectly safe  thawer,  your  dynamite  is  in  the 
best  of  shape,  and  you  save  much  of  its  ex- 
plosive force.  It  can  be  carried  to  the  shot 
and  loaded  direct,  thereby  minimizing  the 
chances  of  being  chilled. 

There  are  thawing-kettles  on  the  market, 
built  on  much  the  same  plan,  which  can  be 
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purchased  from  any  explosive  manufac- 
turer. 

For  somewhat  larger  quantities,  use  a 
barrel  for  the  hot  water  and  a  milk  can  for 
the  dynamite. 

Manure  makes  a  good  thawer  where  the 
quarry  is  so  situated  that  a  supply  can  be 
kept  up.  The  thawinghouse  should  be  cov- 
ered to  a  depth  of  2  ft.,  which  will  generate 
a  good  heat  Authorities  differ  on  the 
length  of  time  manure  will  hold  its  heat- 
giving  qualities.  Some  say  two  or  three 
weeks,  while  others  claim  the  same  manure 
covering  will  give  out  heat  all  winter  long. 
The  contractors  on  the  New  York  subway 
work  used  this  method  generally,  burying 
a  box  sufficient  to  hold  three  or  four  cases 
of  dynamite,  in  manure,  then  dug  it  out 
when  needed.  Opinion  there  seemed  to  give 
manure  a  life  of  two  or  three  weeks  only. 

Another  point  to  be  considered  is  han- 
dling explosives  when  taken  from  the  thaw- 
er ;  I  have  seen  dynamite  in  excellent  con- 
dition taken  from  the  thawinghouse,  placed 
in  a  cart  and  carried  with  no  protection 
against  zero  weather  for  a  half  mile  or 
more  to  the  drill  holes.  This  dynamite  was 
undoubtedly  chilled  and  a  good  percentage 
of  explosive  force  totally  lost  before  the 
blast. 

If  thawing-kettles  are  used  it  is  best,  as 
I  have  mentioned,  to  carry  them  direct  to 
the  shot. 

In  large  quantities  where  you  have  a  sta- 
tionary thawinghouse,  protect  the  dynamite 
on  the  way  to  the  shot  by,  say,  a  burlap 
covering,  or  provide  a  box  wherein  it  may 
be  placed  and  covered  up  when  hauled  to 
the  blast. 

In  other  words,  once  thawed,  keep  your 
dynamite  from  all  possible  chance  of  ex- 
posure and  get  your  shot  off  as  quickly  as 
loaded. 


hand  will  give  you  no  work  until  it  is  turn- 
ed into  gas — and  the  change  must  be  in- 
stantaneous. To  do  this  a  detonator  is 
used. 

At  the  great  testing  stations  it  has  been 
demonstrated  by  what  we  term  the  mortar 
test  that  a  known  load  of  dynamite  ex- 
ploded by  means  of  a  triple-strength  cap 
will  throw  a  ball  a  certain  distance.  The 
compounds  have  been  turned  into  gas. 

Now  taking  the  same  load  and  detonat- 
ing with  a  quintuple  cap  is  shown  to  throw 
a  ball  a  farther  distance.  Just  that  much 
mote  gas  has  been  generated  instantly  by 
stronger  detonation. 

By  ballastic  tests  we  find  that  dynamite, 
when  chilled  but  not  frozen,  will  not  gen- 
crate  by  20  or  30  per  cent  the  explosive 
force  obtained  from  dynamite  in  perfect 
condition. 

In  a  summing-up  of  this  question  it 
brings  the  thought  that  you  have  long 
needed  a  non-freezing  powder,  and  I  may 
say  that  a  long  and  careful  scientific  re- 
search has  but  recently  resulted  in  the  per- 
fection of  a  non-freezing  explosive,  espe- 
cially designed  to  meet  your  requirements 
insofar  as  it  is  chemically  and  physically 
possible  to  do  so. 

However,  35  per  cent  strength  is  the 
maximum  explosive  force  yet  attained,  but 
indications  from  our  laboratories  point  to 
even  greater  results  in  the  line  of  abso- 
lutely non-freezing  explosives. 

What  I  personally  consider  to  be  the  most 
practical  explosive  for  use  in  this  particu- 
lar territory,  principally  of  limestone  quar- 
ries, is  the  low-freezing  grades  of  dynamite. 
This  calls  for  no  special  detonators  or  ex- 
tra trouble,  and  is,  without  doubt,  one  of 
the  best  things  on  the  explosive  market  to- 
day. In  strength  it  corresponds  to  the  well- 
known  grades  of  Hercules  dynamite. 


The  Cost  of  Excavating  Trenches  by 
Hand  for  Electrical  Conduits 
in  Baltimore,  Md. 

Through  the  kindness  of  Mr.  Chas.  E 
Phelps,  Jr.,  chief  engineer  of  the  electrical 
commission  of  Baltimore,  Md.,  we  are  able 
to  give  the  cost  of  the  trench  excavation  in 
building  the  conduit  system  of  that  city. 
Mr.  Phelps  has  been  chief  engineer  since 
the  organization  of  this  commission  in 
1898,  and  has  planned  and  built  all  of  the 
electrical  conduits.  All  work  has  been 
done  by  day  labor.  Up  to  the  end  of  1505 
there  had  been  laid  nearly  6,000,000  duct 
feet  of  conduit,  mostly  terra  cotta,  encased 
with  concrete. 

The  figures  we  give  show  the  cost  of  ex- 
cavation from  the  inception  of  the  work 
until  June,  1907,  a  period  of  nearly  nine 
years.  The  cost  includes  all  the  labor, 
both  men  and  teams,  timbering  drainage, 
clearing  away  of  obstruction,  such  as  old 
pipes,  etc.,  and  back  filling,  but  does  not  in- 
clude paving.  The  wages  paid  to  men  and 
teams  are  shown  in  Table  I,  an  8-hour  day 
l>eing  worked: 

Table  I. — Srowino  Waobs  Paid  Labor  pb* 
EioHT-HoDR  Day. 


Hr.  rate 
foreman. 


1899 $0,374 

1900 371 

1901 1       871 

1902 i      .37 

»«0» {    Vz 

1904 .43 

190S .43 

1906 43 

1907 1      ,43 


Hr.  .-ate 
gang 
boss. 


$0.3U 
Sll 

.31J 

SU 

.311 

.31 

.31 

.31 

.31 


Hr.  rate 
9-horse 
teams. 


Hr.  rate 
laboren. 


$0.37} 
f  .37 
I  ♦O 
.40 
f  .40 
\    .4M 

\^ 

.50 
.50 


to.tei 

I  .Ml 
.»» 
.>« 
.201 

,IOS 
tH 

.KM 
Ml 


I 


*  One-horse  cart  used,  paid  31)  cts.  per  hour. 

The  cost  of  the  work  for  each  month  is 
listed  in  Tabic  II,  showing  the  cubic  yards 
moved,  the  aggregate  cost,  and  the  cost  per 
cubic  yard: 


Table  II. — Showiho  Cubic  Yakos  Ezcatatbs,  Total  Cost,  and  Cost  per  Cubic  Yard  por  Trsnch  Excavation  por  Electrical  Conduits. 


Month. 


January.  . . 
February. . 

March 

April 

May 

June 

July 

August . .  . . 
September. 
October. . . . 
November . 
December. . 


18S9. 


a06Q  4163. 

381210965 
3400  VS'iS 
318811910 
477312.347. 
3343  S063. 
3480,  87  23. 
331 7i  7559. 
272^  8004. 


1900. 


2811.38 
502.88 

992.88 
813  73 
152.60 
662.41 
102.46 
05,2.28! 
4^3.00 


Totals 3109781161.461 


2263  3337  891.48 
2«84!  5175.301.74 
2632  4324.211  64 
952  2721.672.81 
825  2063.95:2.50 
1482  2069.031.40 
521i  2140.854.10 
202;    3I9.16J1.58 


186222141.66 


Average 
each  year. 


I*    I 
2  61] 


$ 

1.87 


1901. 


1902. 


2501  5304.89  2  12  595 
1599;  2321.09  1  46  1375 
1276  1564.511  1.22  921 
1089,  1923.471  1  80  1401i 
53a  1270.6ft  2  30l  9111 
60,    771.6512.84,  785 


1903. 


1904. 


1905. 


1906. 


J- 


760.751.34  98^  1821.861.85 

856.761.44  1264'  2040  861.61 

2531.951.84,  1219!  2782.162.28 

1864.902.02  1789  3735.272.091 

2018.791  4»  1438'  3064  512  l.T 

1926.742.11'  1538  2628.061.73' 

967.67:2.50,  1620  3720  442  30 

...! I ;....[ ;....'  1452,  2177.621.50, 

76    348.42:4.54....! |....|  284'    527.051.85 


.!  1468; 
.  2568' 
,'  2768 
14i[  465  2432.0  1406 
592;  766  961  30'  1210 
302  462.451  53  880 
811   1388.731.71'  1640 

....I i,...'  2182, 

....! '....i  1353! 


1907. 


1 


1 


4324.i5i2.95 
4210.081.64 
3847  621.45! 
2610  811.85, 
2426  442.00 
1097  941  25 
2160.631.32' 
2618.78:1 
2270.261 


3      it    I  t 

1460|  3824  542.481    23S    SU. 

201     242. 101.261    214    452. 

793  865. .321. 69  1215  1672. 
2900  3017  901.041  1809  2832. 


.Wf 


1404, 
630 
969, 
319 
480! 
465 
341 
22 


2252.221.61 
966.431.54 

1535  57:1.58 
641.79|2.01 
678.2711.41 
917.991.98 
518. OOl 


66.68 


1.61 


715513501  691 


16559  11927.56; 


1159022497.731 


1720  3083.38: 


11547626567  08 


998415326.521 


1157 
lOH 


1481 
1714. 


I 

4]^.S 
.U 
Bll.S 
l.4i 
631.8 
6SI.e 


5887'8477.2S 


-1- 


t 

1.88; 


I 

I  82 


I    I 

1.94 


t 

1.87 


%    1 

1.65; 


1$ 

1.531 


1. — Number  cubic  yards  excavated. 


2. — ^Total  cost  of  excavation. 


I. — Cost  per  cubic  yard. 


One  more  word  in  connection  with  cold 
weather  shooting. 

I  wish  to  urge  upon  you  the  use  of  double 
strength  exploders  and  quintuple  caps  in 
making  the  blast.  The  smallest  item  of 
shooting  expense  but  one  of  the  most  im- 
portant. 

The  dynamite  cartridge  you  hold  in  your 


It  will  not  freeze  until  the  thermometer 
reaches  30  degrees  R,  two  degrees  below 
water-freezing  point.  That  is  the  resis- 
tance to  cold  weather  claimed  at  present ; 
it  will  not  freeze  above  30  degrees  R,  but 
I  have  records  where  this  powder  was  used 
in  weather  much  below  30  degrees,  and  it 
was  not  frozen. 


The  excavation  work  was  entirely  in 
earth,  which  was  sand,  clay,  the  debris  of 
filled  in  ground,  and  black  mud  on  the 
streets  near  the  harbor.  The  trunk  lines 
of  the  conduits  are  mostly  in  the  streets  or 
alleys,  but  many  of  the  distributing  ducts 
are  laid  under  the  side  walks,  and  fre- 
quently  on   both   sides   of  the  street.     In 
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the  low  sections  of  the  city  tnany  of  the 
trenches  had  to  be  underdrained.  These 
ditches  needed  shoring,  likewise  those  dug 
through  sand.  But  little  timbering  was 
<lone  through  the  other  materials,  espe- 
cially for'  the  distributing  ducts,,  which 
were  uniformly  tbout  3  ft.  deep  and  2  ft. 
wide,  making  about  %  cu.  yd.  of  excava- 
tion per  lineal  foot  of  trench,  including 
the  excavation  for  service  and  distribution 
boxes,  which  are  from  60  to  70  ft.  apart. 

The  trenches  for  the  trunk  lines  are 
from  3  to  IS  ft.  deep,  being  on  an  average 
of  6  ft.  and  varying'  from  3  to  4  ft.  in 
width,  or  an  average  of  3  ft.  This  means 
an  average  of  2-3  cu.  yd.  of  e.\cavation  per 
lineal  foot  of  trench,  exclusive  of  man- 
holes. These  are  so  far  apart,  that  the 
extra  excavation  will  increase  the  average 
but  little. 

The  per  cent,  of  labor  of  the  total  cost 
varied  somewhat  for  each  year,  running  as 
low  as  81  per  cent  for  the  main  trunk  lines, 
where  much  shoring  had  to  be  done,  and 
the  trenches  were  wet,  up  to  97  per  cent., 
where  little  shoring  was  needed,  averaging 
95  per  cent.  For  the  distributing  lines  the 
per  cent,  of  labor  of  the  total  cost  of  ex- 
cavation averaged  97  per  cent,  varying  from 
9(  per  cent  to  98  per  cent.  These  per- 
centages include  labor,  both  men  and 
teams. 

It  will  be  noticed  that  the  price  paid  for 
teams  and  also  for  foremen  has  increased, 
yet,  with  the  exception  of  the  year  1903, 
the  cost  of  excavation  has  steadily  de- 
creased. This,  too,  in  spite  of  the  fact  that 
the  amount  excavated  has  decreased.  This 
is  due  primarily  to  the  work  every  year 
being  farther  and  farther  from  the  center 
of  the  city.  Iti  the  central  district  of  the 
city,  the  excavation  is  more  difficult,  owing 
to  the  pipes,  sewers  and  other  obstructions 
being  larger  and  more  numerous. 

The  high  price  per  cubic  yard  of  $32.02, 
for  July,  1904,  was  especial  emergency 
work,  as  a  result  of  the  great  fire  that  oc- 
curred in  Baltimore,  in  February,  1904, 
when  a  large  section  of  the  business  part  of 
the  city  was  destroyed.  This  price  bears 
no  relation  to  the  general  work,  but  is  in- 
cluded to  complete  the  record. 

The  cost  of  excavation  also  includes  the 
cost  of  watching,  this  item  being  large, 
on  account  of  the  short  working  day,  and 
the  fact  that  two  8-hour  shifts  must  be 
made  of  the  watching.  This  doubles  the 
cost  of  this  item. 

Two  horse  dump  wagons  are  used  for 
hauling  the  excess  material  away  from  the 
trench.  These  wagons  ^rc  of  a  nominal 
capacity  of  2  cu.  yds.,  but  the  average  load 
is  about  V/i  cu.  yds.  place  measurement. 
Each  team  averages  five  trips  to  the  dump 
per  day,  thus  hauling  tYj  cu.  yds. 
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The  output  of  gold  from  the  Transvaal 
in  1907,  according  to  the  London  Journal, 
South  Africa  aggregated  $133,360,292, 
against  $119,618,507  in  1906.  and  $61,265,- 
575  in  1903. 


The  Meaning  of  the  Expression  "Ap 

proximate  Estimate"  in 

Specifications.  * 

BY   AtXXANDER   POTTM..  C   E.t 

Misunderstandings  and  troubles  have 
frequently  arisen  between  engineers  and 
contractors  over  the  meaning  of  the  term 
"approximate  estimate,"  and  a  considerable 
number  of  law  suits  have  resulted '  in 
which  the  exact  meaning  and  use  of  this 
term  have  played  an  important  if  not  a 
controlling  part. 

According  to  the  standard  dictionaries, 
the  wprds  "approximate"  or  "approximate- 
ly" seem  to  be  clearly  defined  as  some- 
thing "close  to  in  equality,  degree,  or 
quantity;"  as  something  "nearly  but  not 
exactly  accurate;  as  an  approximate  esti- 
mate ;  an  approximate  result ;"  as  "very 
nearly  but  not  absolutely." 

In  engineering  work  when  the  quantity 
and  character  of  the  work  cannot  be  ab- 
solutely and  definitely  determined  before- 
hand, and  competitive  bids  are  required,  the 
standard  of  comparisons  must  be  an  ap- 
proximate one.  Bidders  are  invited  to  name 
prices  per  unit  of  measure,  the  quantities 
l>eing  given  approximately  only,  to  enable 
the  contractor  to  determine  at  what  price 
he  will  undertake  a  job  of  the  size  esti- 
mated, and  it  is  customary  to  state  in  the 
invitation  to  bidders  -that  the  quantities 
named  are  approximate  only.  Now  out 
of  the  different  understandings  of  the 
meanings  of  this  term  "approximately 
only"  have  arisen  the  many  disputes  regard- 
ing claims  for  extra  work,  questions  ox 
fraud  and  misrepresentation  on  the  part 
of  the  engineer,  the  interpretation  of  con- 
tracts in  general,  and  of  what  constitutes 
balanced  and  unbalanced  bids. 

As  the  engineer  is  usually  made  the 
final  arbiter  of  all  questiotis  arising  under 
a  construction  contract,  with  power  to  itiake 
alterations,  additions  or  omissions,  and 
to  determine  the  value  thereof,  the  engi- 
neer's understanding  of  the  meaning  of 
the  words  "approximate  estimate"  be- 
comes of  the  utmost  importance,  and  some 
general  rule  should  be  adopted  defining 
its  meaning.  Unless  in  engineering  prac- 
tice there  is  some  well  established  rule 
to  the  contrary,  the  meaning  of  the  work 
"approximate"  must  apply  in  engineering 
contracts  and  specifications  which  we  find 
given  in  the  dictionaries,  i.  e.,  that  the  en- 
gineer's estimates  are  "very  nearly  but 
not  exactly  accurate."  The  writer  knows 
of  no  such  rule  in  engineering  as  would 
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warrant  any  other  meaning  being  applied 
to  this  term  in  any  of  its  connections. 

We  have  already  stated  the  purpose  of 
an  approximate  estimate,  viz.:  to  obtain 
balanced  bids  for  comparison  in  order  to 
ascertain  the  lowest  bidder  upon  any  given 
piece  of  work.  Unless,  therefore,  a  uni- 
formity of  understanding  as  to  the  mean- 
ing of  the  word  approximate  exists,  oppor- 
tunity is  afforded  for  misunderstanding  be- 
tween the  parties,  which,  while  it  may  be 
honest,  is  none  the  less  troublesome  and 
may  work  great  injustice. 

In  the  first  place,  many  contracts  are 
let  under  an  erroneous  impression  as  to 
who  is  the  lowest  bidder.  It  is  assumed 
in  many  cases  that  approximate  estimates 
are  set  forth  simply  for  the  purpose  of 
canvassing  bids  and  that  the  low  bid  is 
properly  that  one  in  which  the  summa- 
tion of  the  items,  the  approximate  es- 
timate multiplied  by  the  unit  prices,  is  less 
than  all  the  others.  This  may  or  may  not 
be  true,  and  depends  upon  the  accuracy 
of  the  approximate  estimate.  The  truly 
lowest  bid  is  that  one  in  which  the  sum- 
mation of  items  in  the  final  estimate  multi- 
plied by  the  unit  prices  would  have  been 
the  lowest.  The  necessity  of  accuracy 
and  correctness  in  the  approximate  estimate 
is  readily  seen  therefore.  The  tnain  ob- 
ject in  getting  bids  from  contractors  is 
not  merely  to  determine  who  is  lowest  on 
the  face  of  the  returns  but  to  ascertain 
who  will  complete  the  work  for  the  least 
amount  of  money. 

Many  engineers  in  advertising  public 
work  specify  certain  quantities  of  work  to 
be  performed,  but  in  the  subsequent  con- 
tract presented  to  the  successful  bidder 
for  his  signature  carefully  oipit  the  quan- 
tities advertised  as  approximate  so  that 
they  form  no  part  of  the  contract.  It 
needs  no  argument  to  set  forth  how  un- 
just and  unfair  this  may  prove  to  be.  The 
advertisement  and  proposal  should  always 
be  made  a  part  of  the  contract  and  specifi- 
cations by  specific  reference  thereto  in  the 
contract  itself. 

The  powers  and  responsibilities  conferred 
upon  an  engineer  in  connection  with  public 
work  are  often  vastly  greater  than  even 
the  engineers  themselves  believe  or  real- 
ize to  be  the  case.  The  importance  of 
setting  before  the  contractor  proper  and 
accurate  data  and  estimates  is  one  which 
the  engineer  must  not  consider  lightly.  If 
the  engineer  has  any  thought  that  the 
specifications  and  estimates  do  not  repre- 
sent or  are  not  likely,  such  clauses  should 
be  inserted  in  the  contract  as  will  give 
the  contractor  the  right  to  demand  that 
for  unreasonable  discrepancies  the  work 
sfiall  be  paid  for  at  cost  plus  a  reasonable 


Digitized  by 


Google 


IS6 


ENGINEERING-CONTRACTING 


Vol.  XXIX.     No.  11. 


margin  of  profit.  This  may  to  a  certain 
extent  suggest  an  innovation  in  the  man- 
ner of  letting  contracts,  but  1  believe  that 
it  is  the  only  fair  and  just  thing  to  do 
and  will  in  the  end  save  not  only  trouble 
and  litigation,  but  be  a  financial  saving  to 
the  communities  or  companies  adopting  it. 
Under  the  average  specifications  the  en- 
gineer is  not  only  a  court  of  last  resort 
and  final  arbitration,  with  powers  of  final 
decision  specifically  delegated  to  him,  but 
he  is  also  in  reality  the  attorney  for  the 
defense,  for  the  reason  that  he  has  either 
himself  prepared  all  the  important  and 
vital  clauses  of  the  contract  and  specifica- 
tions, or  has  inserted  them  from  contracts 
which  other  engineers  have  previously  pre- 
pared. It  is  customary  for  the  legal  repre- 
sentatives of  the  city  or  company  letting 
the  contract  to  have  little  to  do  with  the 
preparation  of  technical  contracts  and 
specifications  for  construction  work,  mere- 
ly passing  upon  the  correctness  of  their 
legal  form,  and  not  at  all  upon  their  sub- 
ject matter  and  requirements. 

The  engineer  is  also  practically  a  de- 
fendant in  matters  of  dispute  arising  be- 
tween his  employer  and  the  contractor,  be- 
cause it  is  upon  the  correctness  of  his 
estimates  that  the  work  is  based.  On  this 
account  the  tendency  is  Very  strong  and 
the  temptation  very  great  for  the  engineer 
to  endeavor  to  "make  good"  his  estimates 
by  minimizing  as  much  as  possible  the 
difficulties  met  in  the  construction  of  the 
work  by  endeavoring  to  force  the  perform- 
ance of  work  which  had  clearly  never  en- 
tered into  the  mind  of  the  engineer  or  the 
contractor  when  the  contract  was  signed. 
Had  it  been  foreseen,  the  contractor  would 
never  have  taken  the  contract  under  the 
conditions  specified,  and  the  engineer,  had 
he  known  of  such  conditions  being  pres- 
ent, should  have  forewarned  the  contrac- 
tor,- or  given  notice  of  them  in  his  ap- 
proximate  quantities. 

The  engineer,  having  assumed  the  high 
duties  of  judge,  jury,  defendant's  attorney, 
and  defendant  in  a  court  of  last  resort, 
should  be  a  man  of  fearless  justice,  above 
suspicion  or  fear  of  himself,  who  will  so 
write  his  specifications  that  he  can  with 
honor  and  fairness  do  right  and  justly 
by  both  the  city  or  company  who  employs 
him  and  the  contractor  who  pleads  for 
justice  in  his  court.  Until  the  engineer- 
ing, profession  will  rise  to  this  high  stand- 
ard and  condition  it  can  never  hope  to 
stand  where  its  mighty  works  should  place 
it,  not  only  a  peer  of  the  other  professions, 
but  on  the  topmost  pinnacle  of  them  all. 
In  none  of  them  is  there  a  higher  or  a 
more  urgent  call  for  fearlessness,  justice, 
and  fair  dealing. 

Contracts  written  with  double  or  uncer- 
tain meanings,  evasive  clauses,  or  unjust 
and  arbitrary  assumptions  of  power,  in  the 
end  bring  no  credit  upon  the  engineer  who 
writes  them,  nor  profit  to  the  corporation 
in  whose  favor  they  are  enforced. 

There  are  of  course  allowable  and  un- 


avoidable variations  in  contracts   and  ap- 
proximate estimates. 

In  the  fabrication  of  steel,  in  the  man- 
ufacture of  machinery,  and  in  the  erection 
of  the  superstructures  of  buildings,  there 
are  but  few  and  minor  elements  of  chance 
which  would  interfere  with  a  contractor 
giving  such  an  intelligent  bid  that,  provided 
his  bid  is  a  balanced  bid,  no  harm  can 
come  either  to  the  city  or  corporation  or 
to  himself  by  reason  of  a  large  discrep- 
ancy between  the  approximate  estimate 
advertised  and  the  amount  of  work  which 
the  contractor  is  called  upon  to  actually 
perform,  having  only  the  fluctuation  in  the 
price  of  labor  and  materials.  But  in  all 
work  involving  the  uncertainties  of  exca- 
vation of  any  sort,  whether  it  be  in  earth, 
quicksand,  or  rock,  such  as  is  encountered 
in  the  construction  of  reservoirs  and  dams, 
water  works,  sewers,  railroads,  canals, 
docks,  or  deep  foundations,  the  actual  cost 
of  the  work  may  differ  very  materially 
from  what  either  the  engineer  or  the  con- 
tractor assumed  the  work  would  cost  when 
the  contract  was  entered  into.  The  actual 
cost  of  removing  earth  and  rock  is  in 
many  cases  from  50  to  aoo  per  cent  great- 
er than  the  engineer  deemed  at  the  time 
to  be  fair  unit  prices  for  such  work.  In 
other  cases  the  actual  cost  of  performance 
of  work  has  often'  proved  to  be  from  50 
to  75  per  cent  less  than  the  prices  bid 
upon  the  work,  which  price  was  based 
upon  the  best  information  at  hand  at  the 
time  the  bid  was  prepared.  Often,  as  the 
work  advances,  the  actual  conditions  de- 
velop a  state  of  things  which  prove  that 
the  information  given  in  the  first  instance 
was  entirely  misleading.  On  this  class  of 
work,  therefore,  it  is  seen  how  important 
it  is  to  have,  the  approximate  estimate  of 
quantities  approach  the  actual  quantities 
which  are  to  be  required  to  be  done  as 
closely  as  possible,  for  if,  on  the  one  hand, 
the  contractor  has  been  led  to  believe  that 
there  is  a  certain  amount  of  material  to 
be  handled  and  he  is  being  greatly  over- 
paid for  the  work  performed,  it  is  not 
fair  to  the  city  or  corporation  for  whom 
the  work  is  being  done,  that  it  should  be 
compelled  to  pay  such  excessive  prices  upon 
an  amount  greatly  in  excess  of  the  adver- 
tised quantities  and  on  which  the  con- 
tractor estimated  his  profits.  While,  on  the 
other  hand,  if  the  contractor  has  agreed 
to  the  performance  of  work  at  a  price 
which  is  grossly  inadequate,  under  the 
honest  misapprehension  of  conditions,  it  is 
unfair,  under  the  omnibus  clause  in  the 
contract  providing  for  variations,  additions, 
and  changes,  to  compel  him  to  perform 
work  greatly  in  excess  of  the  quantities 
upon  which  he  was  willing  to  risk  his 
judgment  and  his  capital  as  to  the  value 
of  the  work. 

The  limiting  of  the  words  "approximate 
estimate"  to  mean  a  quantity  within  a  rea- 
sonable percentage  above  or  below  the 
amounts  called  for,  will  tend  to  much 
more   intelligent  bidding,  and   also  to  the 


eradication  and  elimination  of  much  of  the 
trouble  and  litigation  now  occupying  the 
courts  of  this  country,  due  to  the  invdan- 
tary  fraud  upon  or  on  the  part  of  cities 
permitting  or  compelling  contractors  t» 
perform  work  at  absurdly  high  or  absurd- 
ly low  prices  upon  amoimts  which  neither 
the  engineer  nor  the  contractor  dreamed 
he  would  be  called  upon  to  perform  at  the 
time  of  the  signing  of  the  contract 

There  should  be  no  difficulty  in  insert- 
ing clauses  in  specifications  providing  that 
when  the  approximate  estimate  shall  have 
been  exceeded  by  a  certain  predetermined 
percentage,  the  unit  prices  bid  upon  the 
work  shall  no  longer  prevail,  but  that  the 
balance  of  the  work  shall  be  performed  at 
cost  to  the  contractor  plus  a  reasonable 
percentage  for  profit  on  labor  and  ma- 
terial. 

Under  the  ordinary  form  of  contract 
the  engineer  is  now  empowered  to  make 
any  and  such  changes  as  he  may  see  fit 
in  the  work.  In  other  words,  he  is  given 
such  extraordinary  powers  of  control  over 
the  contractor,  that  the  contractor  can 
harly  object  to  having  delegated  to  the 
engineer  the  determination  of  what  this 
extra  cost  shall  be;  and  the  city  or  cor- 
poration having  already  placed  in  the  hancU 
of  the  engineer  the  responsibility  of  con- 
ducting its  work,  should  have  no  objection 
to  vesting  him  with  this  small  additional 
power.  The  writer  can  conceive  of  no 
difficulties  arising  from  such  a  restrictive 
clause  as  that  mentioned,  and  believes  that 
in  the  end  the  adjustment  of  all  inequali- 
ties under  the  contract,  and  provisions 
for  settling  them,  would  tend  to  the  low- 
ering of  the  cost  of  contract  work  gen- 
erally. 

The  question  will  of  course  arise  as  to 
what  this  limitation  in  the  variation  of 
each  item  over  the  approximate  estimate 
should  be.  But  this  is  not  difficult  to  de- 
termine. Ideas  will  differ  somewhat,  but 
under  the  interpretation  of  the  word  a 
given  in  the  dictionary,  they  can  not  differ 
to  any  great  extent  In  the  writer's  judg- 
ment there  should  not  only  be  a  limitation 
upon  the  gross  amount  of  the  contract 
but  also  a  limitation  on  each  particular  item 
of  the  estimate.  The  allowance  of  vari- 
ance for  any  particular  item  would  depend 
largely  upon  the  factor  of  uncertainty  in- 
volved and  should  of  course  be  greater 
than  upon  the  total  amount  of  the  con- 
tract. On  a  single  item  there  might  be 
conditions  of  variation  of  as  much  as  50 
per  cent,  while  on  the  total  amount  of  the 
contract  the  variation  allowed  should 
doubtless  never  be  more  than  20  per  cent 
without  some  readjustment  of  prices  upon 
such  a  basis  as  that  mentioned,  viz.:  thit 
when  the  approximate  estimate  shall  have 
been  exceeded  by  a  certain  predetermined 
percentage,  the  unit  prices  bid  upon  the 
work  shall  no  longer  prevail,  but  that  the 
balance  of  the  work  shall  be  performed  it 
cost,  plus  a  reasonable  percentage  of  profit 
on  labor  and  material. 
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Methods  and  Costs;  Some  Old,  Some 
New. 

Rolling  Reservoir  Embankment.— The 
earth  on  a  reservoir  embankment  was 
spread  in  layers  about  2ii  ins.  thick  and 
consolidated  by  means  of  a  roller  oper- 
ated by  electricity.  Steam  rollers  could 
not  be  used  owing  to  the  difficulty  of 
getting  them  to  the  work  and  the  lack 
of  available  fuel.  A  waterpower  nearby 
was  easily  developed  so  as  to  run  a  small 
generator  which  developed  sufficient  cur- 
rent for  pumping  and  also  for  operating 
the  roller.  The  latter  weighed  about 
7700  tons  and  had  three  grooved  wheels 
3%  ft.  in  diameter,  one  in  front  used 
for  steering  and  two  behind  on  a  single 
fixed  axle.  A  large  gear  was  attached 
to  the  axle  and  was  driven  by  a  worm 
on  the  extension  of  the  armature  arm 
of  an  18  HP.  motor.  The  current  at  a 
voltage  of  250  was  delivered  by  a  pair 
of  wires  on  which  ran  trolleys  connected 
by  flexible  cables  with  the  rollers.  The 
speed  of  the  roller  was  from  1  to  4  miles 
per  hour,  being  controlled  by  means  of 
a  resistance  box. 

Tunnel  Alignment. — Grade  revision 
work  on  the  Erie  R.  R.  made  necessary 
the  construction  of  a  tunnel  5,300  ft. 
long  near  Otisville,  N.  Y.  Before  com- 
mencing work  the  tunViel  tangent  was 
checked.  The  methods  used  in  the  align- 
ment of  this  tunnel  are  described  in  a 
recent  issue  of  The  Polytechnic  and  the 
matter  in  this  note  has  been  taken  from 
that  article.  As  there  was  no  point  on 
the  ground  from  which  it  was  possible 
to  see  both  ends  of  the  tangent,  a  tower 
was  erected,  over  the  hub,  on  the  high- 
est point  of  the  line.  This  tower  con- 
sisted of  a  tripod,  25  ft.  high,  for  the  in- 
strament,  and  an  entirely  separate  plat- 
form for  the  transitman.  The  head  of 
the  tripod  was  arranged  to  allow  liberal 
play  from  side  to  side  and  a  wooden  box 
was  built  under  it  to  protect  the  plumb 
bob  from  the  wind.  The  transit  was 
first  set  up  on  the  line  as  it  was  staked 
and  was  then  brought  into  true  line  by 
interpolating  between  the  extreme  points 
of  the  tangent.  As  one  of  these  points 
was  10,500  ft.  distant,  while  the  other 
was  only  800  ft.  distant,  the  backsight 
was  taken  on  the  more  distant  point  and 
the  transit  was  moved  till  it  "split"  the 
nearer  rod.  After  the  line  had  been 
proved  by  repeated  checking,  points 
were  set  on  each  side  of  the  shaft  and 
repeatedly  checked  to  insure  accuracy. 
These  points  were  permanent,  being 
concrete  monuments,  so  set  as  to  be 
free  from  action  by  frost.  The  transit 
was  then  set  up  over  these  monuments 
and  three  points  were  set  on  the  top 
timbers  of  the  shaft,  two  on  the  top  and 
one  on  the  inside  face  of  each  timber. 
These  were  protected  by  boxes  built 
around  them.  Grooves  were  filed  across 
tht  heads  of  the  nails  and  set  on  line 
with  the  transit.     The   wires,   by  which 


the  bobs  were  suspended  in  the  shaft, 
were  run  through  the  grooves  in  the 
nail  heads  and  were  carefully  checked 
for  line.  The  action  of  the  air  in  the 
shaft  caused  so  much  vibration  of  the 
wires  that  the  bobs  were  allowed  to 
hang  in  pails  of  thick  "signal  oil."  Two 
methods  were  used  to  be  sure  the  bobs 
hung  free.  The  cage  was  run  slowly  up 
and  down  the  shaft  while  a  man  care- 
fully examined  each  wire;  then  a  light 
was  moved  around  the  bobs  while  a  man 
sighted  down  each  wire.  After  ascer- 
taining that  the  bobs  hung  free  and  that 
they  were  steadied  by  the  pails  of  oil, 
the  transit  was  set  up,  in  approximate 
line  some  distance  down  the  heading  and 
was  then  brought  into  line  with  the  two 
wires.  In  order  to  make  the  wires  visi- 
ble a  piece  of  glass,  painted  over  with  a 
thin  coat  of  white  paint,  was  held  back 
of  the  wires  and  an  acetylene  gas  bicycle 
lamp  was  held  back  of  this  glass.  This 
made  visible  only  that  part  of  the  wire 
which  passed  in  front  of  the  glass.  By 
holding  the  glass  higher  on  one  wire 
than  on  the  other  made  both  visible  at 
the  same  time.  Just  enough  light  to 
enable  the  cross-hairs  to  be  seen,  was 
thrown  on  the  object  glass  of  the  tran- 
sit. When  the  transit  was  found  to  be 
on  line  by  tbis  method,  a  point  was  set 
in  the  roof  of  the  heading  on  the  oppo- 
site side  of  the  shaft  at  an  equal  dis- 
tance from  it.  This  was  done  by  set- 
ting a  plumb-bob  string,  which  was  illu- 
minated as  before,  on  line  and  drilling  a 
hole  in  the  rock  on  the  given  point.  In 
this  hole  a  wooden  peg,  1  in.  in  diameter 
by  4  ins.  in  length,  was  forced  and  in 
this  peg  was  driven  a  horseshoe  nail 
the  head  of  which  had  been  flattened 
and  drilled.  A  plumb-bob  was  then 
hung  from  the  bole  in  the  nail  and 
checked  for  line.  The  transit  was  then 
set-up  in  under  this  bob  and  back  sight- 
ing on  one  of  the  wires  the  other  wire 
was  used  as  a  check.  The  line  was  pro- 
duced through  the  headings  by  the  roof 
points  set  as  already  described. 

Eight  Hour  Laws.— Thirty-six  States 
and  Territories  of  the  United  States  now 
have  eight-hour  laws  regarding  the  em- 
ployment of  labor.  The  following  brief 
abstracts  of  these  laws  show  the  work 
to  which  they  specifically  apply: 

Arkansas  —  Public  highways  and 
bridges. 

California — Public  works  for  State  or 
political  subdivision  or,  whether  done  by 
contract  or  otherwise. 

Colorado— Workmen  employed  by 
State,  county,  municioality,  etc.,  and  to 
employes  in  mining  operations. 

Connecticut — Eight  hours  unless  other- 
wise agreed. 

Delaware — Municipal  employes  of  Wil- 
mington. 

District  of  Columbia — For  all  employ- 
es of  District  or  of  contractor  or  sub- 
contractor on  public  work  for  District. 


Hawaii — Employes  on  public  works. 

Idaho — Laborers  employed  by  day  on 
all  state,  county  and  municipal  works. 

Illinois — All  mechanical  employments 
by  day  labor,  and  on  public  highways. 

Indiana — All  classes  of  mechanics,  and 
laborers;  over  work  by  agreement  and 
for  extra  compensation  permitted. 

Iowa — On  public  roads. 

Kansas — Laborers  or  mechanics,  or 
others  employed  by  or  on  behalf  of  the 
state,  county,  city  or  township. 

Kentucky — On  public  roads. 

Maryland — No  labor  or  mechanic  em- 
ployed by  city  of  Baltimore  or  its  agent 
or  its  contractor. 

Massachusetts — Mechanics,  laborers  or 
workmen  employed  by  or  on  behalf  of 
state,  or  any  county,  city  or  town  upon 
acceptance  of  statute  at  any  general  elec- 
tion. 

Minnesota — Laborers,  workmen  or  me- 
chanics employed  by  or  on  behalf  of 
state,  whether  work  is  done  by  contract 
or  otherwise. 

Missouri — Eight  hours   a   legal   day's 
work.    On  highways  work  day  of  eight 
hours  is  stipulated. 

Montana — On  public  works,  in  under* 
ground  mines  and  smelters. 

Nebraska — On  public  roads  and  on  all 
public  works  in  cities  of  the  first  class. 

Nevada — On  public  highways  and  in 
all  works  or  undertakings  carried  on  by 
state,  county  or  municipal  governments. 

New  Mexico — On  public  roads  and 
highways. 

New  York — On  highways  and  on  work 
done  by  or  for  the  state  or  municipal  cor- 
poration, whether  directly  by  contractors 
or  sub-contractors. 

Ohio— In  any  manufacturing,  mechan- 
ical or  mining  business. 

Oklahoma — On  public  roads. 

Oregon — On  public  roads. 

Pennsylvania — All  classes  of  labor  and 
service  by  the  day  where  there  is  no 
agreement  to  the  contrary.  All  laborers, 
mechanics  and  workmen  in  employ  of 
state  or  municipality  or  otherwise  en- 
gaged in  public  work.  The  act  applies 
to  employes  of  contractors. 

Porto  Rico— On  public  works. 

South  Dakota — On  public  highways. 

Tennessee — On  highways. 

Texas — On  highways. 

Utah — On  all  works  carried  on  or  aid- 
ed by  the  state,  county  or  municipal  gov- 
ernments. 

Washington — On  any  work  done  for 
state,  county  or  municipality. 

West  Virginia — All  workmen,  laborers 
or  mechanics  employed  by  or  in  behalf 
of  the  state. 

Wisconsin — On  public  highways;  and 
in  mechanical  or  manufacturing  business 
where  there  is  no  express  contract  to  the 
contrary. 

Wyoming — On  all  state  and  municipal 
works. 
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A  Study  of  Roof  Trusses.* 

BY  N.  CU7F(HtO  WCKER.t 

This   investigation   had    for    its   original 
object  the  determination  of  a  formula  for 


venient  for  comparison.  This  system  will 
be  found  convenient  in  calculating  and  de- 
signing roof  trusses  to  satisfy  given  condi- 
tions, whether  constructed  of  wood  and 
steel  or  entirely  of  steel. 


gle  common  type  of  truss,  Fig.  i,  nearly 
fifty  trusses  of  varied  span,  rise  and  dis- 
tance apart  were  calculated  and  designed 
in  the  same  general  way.  Next  the  weight 
of  each  truss  was  carefully  computed,  and 
if  this  materially  differed  from  the  as- 
sumed weight  of  the  truss,  the  necessary 
corrections  were  made  in  the  sectional  di- 
mensions and  weight  of  members. 
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Fig.  1. 

the  weight  of  roof  trusses  more  accurate 
than  those  now  in  existence.  As  the  in- 
vestigation progrressed,  however,  other 
topics   arose  and   some  interesting   results 

SrAR  111  ] 


Method  of  Investigation. — In  the  deter- 
mination of  weights,  general  mathematical 
methods  may  be  readily  applied  to  most 
forms   of   bridge   trusses,    especially   those 


ISO        300. 


Sfah  in  Fset 
Fig.   4. 

The  verticals  were  steel  rods  with  upset 
ends;  all  other  members  were  long  leaf 
pine  timbers.  Splices  in  the  tie  beam  and 
its    connection     with     the     principal    were 
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were  secured,  which  it  is  believed  will  be  of 
value  to  architects  and  engineers.  The 
chief  result  of  the  work  has  been  the  de- 
vising of  a  method  to  save  time  and  labor 
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with  parallel  chords;   these   are,  however, 
less   valuable   for   roof  trusses   where   far 
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Fig.   5. 

made   with    vertical    steel    fish   plates  and 
through   bolts.     A  purlin   rested   on  each 
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by   presenting  data  in   a   form   most  con- 


*Ab8trated  from  Bulletin  No.  16,  Univer- 
sity of  Illinois  Engineering  Experiment  Sta- 
tion. 

tProfeiwor  of  Ardiltecture,  University  of 
Illinois.    Urtana,   HI. 


more  varied  conditions  must  be  arbitrarily 
limited  in  order  to  make  such  methods  ap- 
plicable. The  results  are  then  of  doubtful 
worth.  A  more  practical  method  of  inves- 
tigation was  therefore  chosen.    For  a  sin- 


NuMBDt  or  Pahsls 
Fig.   6. 

apex  of  the  principal  and  supported  the 
rafters  on  which  was  laid  ^-in.  matched 
sheathing  covered  by  a  painted  tin  roof. 

In  accordance  with  the  usual  custom  of 
engineers  the  roof  was  assumed  to  support 
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a  snow  load  and  wind  pressure  at  the  same 
tb(,  although  the  writer  believes  that  thifc 
extreme  condition  rarely  occurs.  The  as- 
sumption, however,  provides  some  surplus 
strength  for  contingencies,  such  as  unusual 
snoirfall,  very  violent  winds,  etc. 

Conditions  Assumed. — The  spans  of  the 
trusses  were  assumed  to  vary  by  20-ft.  in- 
tervals from  ao  to  aoo  ft.  The  rise  of  the 
trasses  was  varied  by  S-it.  intervals  from 
i/io  to  %  the  span.  The  distance  between 
trasses  was  varied  by  5- ft.  intervals  from 


per  square  foot  of  horizontal  projection  of 
the  roof. 

(2)  Snou)  Load. — The  snow  load  varies 
with  latitude,  but  was  here  assumed  at  20 
lbs.  per  square  foot  of  horizontal  projec- 
tion of  roof  for  location  of  Chicago.  De- 
noting by  «  the  angle  of  inclination  of  roof 
surface  with  the  horizontal,  we  have  20 
cos  t  =  snow  load  in  pounds  per  square 
foot  of  inclined  roof  surface. 

(3)  Wind  Pressure  Normal  to  Roof. — 
The   formula   for  the   normal   wind  prcs- 


as  being  sufficient  and  convenient  in  use : 
Taking  the  angle  t  in  degrees, 

Pn  =  ^  i,  for  P  =  30  lb.  per  sq.  ft. 
horizontal  pressure. 

Pn  =  8/9  I.  for  P  =  40  lb.  per  sq.  ft. 
horizontal  pressure.  , 

Pn  =  10/9  i,  for  P  =  so  lb.  per  sq.  ft. 
horizontal  pressure. 

These  formulas  are  applicable  for  values 
of  t  less  than  45°  for  higher  inclinations, 
the  normal  and  horizontal  pressures  are 
equal.    They  were  believed  to  be  original. 
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10  to  30  ft  The  horizontal  panel  length 
was  varied  from  10  to  25  ft.  The  number 
of  purlins  per  panel  was  varied  from  i  to  5. 

II)  Permanent  Loads. — The  following 
are  the  permanent  loads  assumed. 

Painted  tin  covering,  2  lbs.  per  sq.  ft. 

Long  leaf  pine  lumber,  4  lbs.  per  sq.  ft. 
B.  M. 

Steel  (see  Cambria,  etc.),  480  lbs.  per  cu. 
ft. 

Cast  iron,  450  lbs.  per  cu.  ft. 

Weight  of  truss  assumed. 

The  weights  of  trusses  were  first  as- 
sumed in  accordance  with  Merriman  and 


N 
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sure  most  commonly  employed  in  England 
and  the  United  States  is  that  of  Hutton, 
viz. : 

Pn  =  P  sin  i  ( 1.84  cos  «  —  i) 
in  which  P  denotes  the  pressure  on  a  verti- 
cal surface  and  Pn  the  normal  pressure.  A 
review  of  Hutton's  apparatus  and  experi- 
ments (Hutton's  mathematical  papers) 
casts  serious  doubts  upon  the  accuracy  of 
this  formula.  The  complex  form  is  also 
objectionable.  Other  formulas  are  pro- 
posed by  different  authors.  A  comparison 
of  these  shows  that  different  formulas  give 
widely  different  results. 
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Jacoby's  formula,  but  the  following  formo- 
la  was  deduced  from  the  results  of  this  in- 
vestigation and  is  found  to  agree  more 
closely  with  the  computed  weights  of  the 
trasses  examined : 

IV  =  —  + ;  in  which  S  =  span  in 

25      6,000 
feet  and  fF  =  weight  of  truss  in  pounds 


Miiller  of  Breslau  is  the  greatest  living 
authority  on  graphic  statics  and  probably 
on  the  theory  of  bridges  and  roofs ;  his 
formula,  however,  gives  the  smallest  values 
for  normal  wind  pressures.  It  is  evident- 
that  very  little  is  certainly  known  concern- 
ing the  relation  between  horizontal  and 
normal  wind  pressures ;  hence  the  follow- 
ing Empirical  formulas  were  here  adopted 


Rise  or  Lowu  C^ono 
Fig.   8. 

but  it  has  since  been  found  that  similar 
formulas  had  already  been  published. 

Weights  of  Trusses  of  Different  Spans. 
— ^Ten  trusses  were  designed  for  spans  of 
20,  40,  60,  80,  100,  120,  140,  160,  180  and  200 
ft.  respectively.  The  trusses  were  set  20  ft. 
apart  with  a  uniform  rise  of  '/i  span,  the 
l)anel  lengths  being  10  ft.  Their  weights 
were  computed  and  plotted  in  Fig.  2  and 
the  points  connected  by  the  broken  line  D. 
The  increasing  slope  of  this  line  shows  that 
the  weight  of  the  truss  increases  faster 
than  the  span.  The  total  permanent  weight 
of  the  roof  also  increases  with  the  span. 
The  additional  weight  of  the  connections, 
however,  diminishes  very  rapidly  for  spans 
less  than  60  ft.  and  varies  irregularly  for 
greater  spans.  Other  weights  are  con- 
stant. 

The  following  empirical  formula  for 
weights  of  long  leaf  pine  and  steel  trusses 
is  represented  by  the  dotted  line  in  Fig.  2, 
which  agrees  well  with  the  computed  line 
D. 

S  S' 

""'  =  —  + ,  where  5  =  span  in  feet 

25  6,000 

and  IV  =  weight  of  truss  in  pounds  per 
square  foot  of  horizontal  projection  of 
roof. 

Weight  of  White  Pine  and  Steel  Trusses. 
—A  series  of  trusses  constructed  of  white 
pine  timbers  and  steel  verticals  was  also 
designed  and  computed.  The  results  of 
these  computations  are  shown  in  Fig.  3. 
The  preceding  formula  is  represented  by 
the  dotted  line  F,  which  here  gives  weights 
somewhat  exceeding  those  found  by  com- 
putation. In  Fig.  4  is  shown  a  comparison 
of  the  weights  of  trusses  and  also  of  the 
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total  weights  of  roofs  constructed  of  the 
two  kinds  of  wood.  White  pine  makes  a 
somewhat  lighter  truss  and  roof  than  long 
leaf  pine.  However,  in  designing,  it  will  be 
most  convenient  and  accurate  to  apply  the 
same  formula  and  make  the  necessary  re- 
ductions on  the  stress  sheet 

IVeight  of  Steel  TriMW*.— Several  steel 
trusses  of  different  spans  were  also  de- 
signied  and  computed.  Their  weights  for 
spans  of  100  and  aoo  ft.  were  found  to  be 
about  the  same  as  those  of  long  leaf  pine 
and  steel  trusses.  Therefore  the  formula  is 
also  applicable  to  steel  trusses.  It  is  very 
probable,  however,  that  for  short  spans, 
steel  trusses  are  somewhat  heavier  than 
those  of  wood  and  steel  given  by  the  for- 
mula ;  their  connections  are  far  more  com- 
plex and  certainly  require  the  addition  of  a 
larger  per  cent  to  the  center  length  weights 
of  truss.  But  these  variations  are  taken 
into  account  on  the  stress  sheet. 

Most  Economical  Distance  Between 
Trusses. — ^Trusses  of  20o-ft.  span  and  50-ft. 
rise  spaced  10,  15,  20,  25  and  30  ft.  apart 
respectively  were  designed  and  their 
weights  were  computed.  The  results  are 
shown  in  Fig.  5.  The  weight  of  covering, 
sheathing  and  rafters  remains  constant ;  the 
weight  of  the  purlins  and  connections  in- 
creases, and  the  weight  of  the  truss  dimin- 
ishes as  the  distance  between  the  trusses  in- 
creases, being  a  minimum  for  a  spacing  of 
25  ft.  The  total  weight  of  the  roof,  how- 
ever, is  a  minimum  when  the  trusses  are  15 
ft.  apart. 

Most  Economical  Site  of  Panels. — 
Trusses  of  aoo-ft.  span,  so-ft.  rise,  set  20  ft. 
apart,  were  divided  into  8,  10,  12,  14,  16,  18 
and  20  panels  to  determine  the  best  length 
of  panel.  The  results  are  given  in  Fig.  6 
and  show  the  following:  (i)  That  the 
weight  of  covering,  sheathing  and  rafters 
increases  with  the  panel  weight;  (2)  the 
weight  of  the  purlins  diminishes;  (3)  the 
weight  of  the  truss  and  very  nearly  that  of 
the  entire  roof  is  a  minimum  for  a  panel 
length  of  20  ft.  Therefore  20-ft.  panels 
appear  to  be  most  economical. 

Best  Number  of  Purlins  per  Panel.— For 
a  series  of  trusses  of  like  dimensions  with 
panel  lengths  of  25  ft.  from  i  to  5  purlins 
were  used  on  each  panel  length  of  the  prin- 
cipal, which  was  therefore  required  to  re- 
sist safely  the  longitudinal  compression 
and  the  stresses  caused  by  the  weights  of 
the  purlins  and  their  loads.  The  results  are 
plotted  in  Fig.  7.  These  show  (i)  that  the 
weight  of  the  purlins  increases  with  their 
number;  (2)  the  weight  of  covering, 
sheathing  and  rafters  decreases;  (3)  the 
additional  weight  of  the  connections  sligh't- 
ly  diminishes ;  (4)  the  weight  of  truss  is 
increased,  but  is  least  with  one  purlin  per 
panel.  The  total  weight  of  the  roof  is  at 
least  for  2,  3  or  4  purlins.  No  advantage 
results  from  the  use  of  more  than  2  pur- 
lins per  panel  of  25  ft.  or  of  more  than  one 
I'or  panels  of  ordinary  size. 

Effect  of  Raising  Lower  Chord  at  Center 
of  Sfan. — Trusses  of  like  dimensions  were 


designed,  excepting  that  the  lower  chord 
was  raised  o,  5,  10,  15,  20  and  25  ft.  re- 
spectively at  the  center  of  span,  the  rise  ot 
upper  chord  being  50  ft  The  results  are 
given  in  Fig.  8.  The  dotted  line  D  repre- 
sents the  weights  of  trusses  of  equal  depth 
at  the  center  but  having  a  horizontal  lower 
chord  and  supporting  smaller  normal  wind 
pressures  on  account  of  their  lesser  inclina- 
tions. 

The  weight  of  covering,  sheathing,  raft- 
ers and  purlins  remains  constant;  the 
weights  of  trusses  and  of  roofs  both  in- 
crease rapidly  with  the  rise  of  lower  chord. 
A  comparison  of  curves  D  and  £  shows 
clearly  that  this  raising  or  cambering  of 
the  lower  chord  is  not  economical  and  is 
done  only  for  effect 

Most  Economical  Ratio  of  Rise  to  Span 


Automatic  Recording  Water  Gage. 

of  Trttss. — A  series  of  trusses  of  200-ft. 
span  and  set  20  ft.  apart  was  also  designed 
and  computed  for  rises  of  20,  25,  30,  35,  40, 
45  and  so  ft  respectively  in  order  to  deter- 
mine the  best  proportion  of  rise  to  span. 
The  results  are  plotted  in  Fig.  9.  As  the 
rise  increases,  the  weights  of  covering, 
sheathing,  rafters  and  purlins  slightly  in- 
crease; also  the  additional  weight  of  the 
connections.  The  weight  of  trusses  and 
that  of  the  roof  diminish,  each  being  a 
minimum   for   a    rise   of   35    ft,    which    is 


practically  one-sixth  the  span,  identical 
with  the  ratio  for  ordinary  bridge  trussei. 
Hence  the  best  rise  is  one-sixth  the  span. 


A  Recording   Water  Gage  for  Riven, 
Reservoirs,  Tanks,  Boilers,  Etc. 

W«  illustrate  herewith  one  of  several 
types  of  automatic  recording  gages  for  reg- 
istering the  surface  height  of  water.  This 
particular  gage  may  be  mounted  any  dis- 
tance within  300  ft.  of  the  reservoir,  tank 
or  river.  A  small  copper  tube  transmiu 
the  air  pressure  that  actuates  the  lever 
upon  which  is  mounted  the  recordmg  pen. 
The  cylindrical  iron  box  from  which  this 
copper  pipe  leads  contains  a  rubber  big 
to  which  the  copper  pipe  is  attached  The 
rubber  bag  is  half  full  of  dry  air.  The 
iron  box  contains  a  number  of  holes,  so 
that  when  submerged  in  water  the  water 
presses  directly  upon  the  rubber  bag  of 
air.  Any  variation  in  the  head  of  water 
produces  a  corresponding  variation  in  pres- 
sure of  the  air  within  the  bag,  which  is 
transmitted  through  the  copper  tube  to  the 
recorder.  This  device  may  be  used  for 
years  withoiit  the  slightest  repair. 

Other  recording  water  gages  are  made 
by  the  same  firm  that  makes  the  one  just 
described,  Ernest  H.  Du  Vivier,  14  Oiurch 
street  New  York,  among  them  being  one 
that  operates  by  electricity  and  transmits  to 
a  recorder  placed  at  any  desired  distance 
from  the  water.  Another  is  a  simple  de- 
vice, consisting  of  a  float  and  suitable 
cords  and  sheaves  that  operate  the  record- 
ing pen.  Another  is  designed  especiall; 
for  recording  the  water  level  in  steam 
boilers,  thus  securing  a  permanent  record 
of  the  care  and  e£Bciency  of  the  man  in 
charge  of  the  boiler.  The  catalog  of  the 
firm  describes  these  various  devices,  some 
of  which  are  probably  new  to  many  en- 
gineers. 


The  only  fire  alarms  in  use  at  Valpa- 
raiso, Chili,  are  a  few  large  bells  located  in 
different  sections  that  are  tolled  in  such 
a  way  as  to  announce  which  company  is 
desired  by  the  use  of  the  number  of  strokes 
given  the  bell  in  succession  with  differen> 
lengths  of  intermission.  The  city,  which 
has  160,000  inhabitants,  has  15  volunteer 
fire  companies. 


The  Court  of  Appeals  has  handed  down 
a  decision  upholding  the  constitutionality 
of  the  Bronx  Valley  (New  York)  sewer, 
which  is  to  drain  the  territory  from  White 
Plains  to  West  Mount  Vernon,  cross  the 
lower  section  of  Yonkers  and  have  an  out- 
let in  Hudson  River.  The  contract  for 
this  sewer  was  let  some  time  ago  to  the 
Mack  Paving  Co.,  of  Philadelphia,  Pa .  ::! 
$1,800,000.  It  is  now  thought  that  worl. 
will  be  started  about  April  1. 


The  estimate  by  the  Director  of  the  Mint 
ol  the  gold  produced  in  the  United  Stati» 
during  last  year  is  $89,620,399,  against  $04 
,3Q3.8oo  in  1906. 
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Machine  vs.  Hand  Drilling  in  Sinking 
Shafts. 
The  article  on  shaft  sinking  in  the  Rand, 
which  we  publish  in  another  part  of  this 
issue,  brings  up  some  interesting  considera- 
tions of  the  comparative  advantages  of  hand 
and  machine  drilling  for  shaft  work.  At 
present  the  most  popular  method  is  hand 
drilling.  The  advocates  of  hand  work 
claim  that  five  and  seven  compartment 
shafts  being  large,  46x9  ft,  necessitate 
many  machines,  and  long  bars.  This 
means  a  great  waste  of  time  and  labor  in 
hoisting  these  machines,  to  prevent  dam- 
age to  them  in  blasting.    The  large  charges 


of  explosives  used  in  the  deep  holes  made 
by  machine  drills  shatter  the  shaft  walls, 
while  soundness  of  walls  is  essential. 
With  machines,  the  timbering  cannot  be 
brought  as  near  the  bottom  as  with  hand 
drilling,  which  is  objectionable.  Misfired 
holes  interfere  seriously  with  machine 
work,  but  not  with  hand  drilling.  With 
machines,  the  tonnage  broken  in  one  round 
of  holes  is  so  deep  that  the  debris  packs 
hard  and  cleaning  out  is  more  difficult. 

Owing  to  the  fact  that  machine  work 
has  not  been  done  for  any  long  periods  it 
is  difficult  to  compare  footages  with  hand 
work,  but  the  author  of  the  article  which 
we  publish  believes  machine  work  will 
grow  in  favor  because  of  the  scarcity  of 
labor. 

When  using  machine  drills  two  winding 
engines  are  essential  to  rapid  progress,  yet 
only  one  shaft  sunk  with  machines  was  so 
equipped.  In  this  shaft  in  favorable 
ground  150  ft.  was  sunk  in  a  month.  In 
some  of  the  hardest  ground  on  the  field, 
the  Rand  Colleries  shaft  was  sunk  with 
machines  103  ft.  in  one  month,  only  two 
buckets  being  at  work. 

Against  these  records  are  those  of  hand 
drilling,  where  203  ft.  was  sunk  in  one 
month,  the  shaft  being  28x8  ft.  The 
monthly  average  for  six  months  was  152 
ft.  The  number  of  buckets  hoisted  per 
shift  was  36,  which  would  deepen  a  34x9 
shaft  about  no  ft.  per  month.  This  shows 
the  importance  of  winding  capacity.  With 
only  a  single  engine,  the  whole  mine  must 
sometimes  wait  on  one  man. 

.The  7-compartment  shaft  at  the  Brakpan 
and  Hercules  mine,  equipped  with  two  en- 
gines has  been  sunk  by  hand  204  ft.  per 
month.  The  use  of  air  hammer  or  plug 
drills  has  not  been  a  success  on  the  Rand ; 
the  author  thinks  this  may  be  due  to  the 
low  air  pressure  employed  in  most  mines, 
yet  he  thinks  these  drills  do  not  seem  to 
be  able  to  stand  up  undel*  the  work.  It 
might  be  stated  here  that  the  work  done 
by  plug  drills  in  America  in  the  past  has 
been  in  comparatively  shallow  holes.  Their 
use  for  holes  of  more  than  30  ins.  in  depth 
has  been  limited,  but  from  the  experience 
that  has  been  gained  so  far  the  manufac- 
tures are  rapidly  improving  this  style  of 
drill.  A  record  of  plug  drilling  is  given 
in  Engineewnc-Contractinc,  Jan.  22, 
1908,  page  58. 

The  conditions  most  favorable  for  rapid 
sinking  with  machines  are:  (i)  Maximum 
quantity  of  rock  should  be  broken  at  each 
blast,  as  less  time  is  lost  in  preparing  for 
blasts  and  getting  ready  after  blasts,  for 
the  tonnage  moved.  (2)  By  rightly  judg- 
ing the  charge  of  explosive,  the  rock  should 
be  broken  to  the  best  size  for  rapid  load- 
ing. This  will  depend  upon  the  character 
of  the  rock,  but  rock,  broken  into  pieces 
weighing  from  20  to  200  lbs.  is  most  rap- 
idly placed  by  hand  into  buckets,  while 
fine  rock  must  be  shoveled,  consuming 
more  time. 

When  water  occurs  with  a  greater  depth 


of  broken  rock,  dry  shoveling  can  be  had 
for  a  longer  time,  which  is  a  consideration. 
When  water  gets  on  sandstones  and  quart- 
zites  having  a  large  proportion  of  talcose 
and  micaceous  material,  it  is  converted  in- 
to a  mass  that  is  jpudding-like  and  difficult 
to  handle,  unless  done  in  the  rigftt  manner. 
The  author,  besides  having  a  sump  from 
which  the  water  is  either  bailed  or  pump- 
ed, runs  an  air  hose  down  on  each  end 
of  the  shaft,  and  by  means  of  a  pipe  in- 
serted about  4  ins.  into  the  ore  mass,  keeps 
the  rock  so  well  drained,  that  it  can  be 
shoveled  fairly  rapidly.  (3)  In  as  much 
as  the  last  10  or  15  tons  of  rock  spread 
over  the  bottom  takes  the  major  portion 
of  the  time  to  clean  up,  it  is  obvious  that, 
with  the  maximum  quantity  of  broken 
rock  on  the  bottom,  which  is  easily  avail- 
able for  picking  and  shoveling  and  raising 
with  the  buckets,  the  cleaning  bears  a  less 
ratio  to  the  total  amount  moved. 

The  length  of  hole  to  drill  is  one  for 
consideration;  the  greater  the  length  the 
less  shifting  and  moving  of  drills  and  rais- 
ing them  from'  the  shaft,  but  the  hole 
should  not  be  longer  than  will  break  clear 
to  the  bottom  with  one  loading  and  firing. 
The  holes,  too,  should  be  spaced  so  that  in 
the  series  shooting  there  will  not  be  mis- 
fires, caused  by  one  hole  robbing  another. 
It  is  well  to  have  all  holes  charted  so  as 
to  prevent  drilling  into  missed  holes.  Elec- 
trict  blasting  has  never  been  found  satis- 
factory, reliance  alone  being  placed  in  the 
best  fuse.  Double  fuses  12  ft.  long  are 
generally  used.  The  best  length  of  hole 
for  5  compartment  shafts  34x9  ft.  is  10 
ft.  in  sump  and  8  ft.  for  other  holes.  Long- 
er holes  would  mean  larger  gages  to 'bits, 
which  means  heavier  steel  to  raise  up  and 
handle,  which  is  as  objectionable  as  length. 

The  author  makes  the  following  con- 
clusions. Hand  sinking  on  the  Rand  is 
somewhat  quicker  and  cheaper  than  ma- 
chine sinking.  It  involves  less  outlay  of 
capital  and  is  somewhat  safer.  For  hand 
sinking  there  must  be  a  large  supply  of 
labor. 

Machine  sinking,  though  more  expensive, 
requires  less  skilled  labor,  and  greater 
progress  can  be  made  through  hard  rock, 
there  being  no  reason  why  with  the  best 
appliances  the  average  of  hard  and  soft 
material  should  not  equal  hand  sinking. 

Cost  of  explosives-  will  be  less  in  hand 
sinking  as  the  amount  of  re-charging  for 
re-firing  holes  is  less  than  in  machine  drill- 
ing. However,  where  the  shaft  is  sunk 
with  machines  and  the  sump  and  bench 
system  is  used,  the  amount  of  explosives 
used  per  ton  approximates  that  of  hand 
sinking.  In  the  final  paragraph  the  author 
says. 

"Considering  the  shortage  of  labor, 
which  will  increase  in  the  future  owing  to 
the  repatriation  of  the  Chinese  and  further 
development  of  other  industries  than  min- 
ing in  South  Africa,  I  feel  confident  that 
on  the  Rand,  afr  drills  will  rapidly  increase 
in  favor  for  shaft  work." 


Copyr%hti  1908,  by  the  Myron  C.  Clark  PuMishins  Co.    All  rlgiits  of  republication  re*erve<L^ 
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Concrete  and  Reinforced  Concrete  Section 


Note:  This  Secdoa  is  devoted  to  metiiods  and  costs  of  constructing;  concrete 
and  reinforced  concrete  structures.  It  will  cover  the  selection,  testing  and  pro- 
portioning of  concrete  materials;  laboratory  tests  of  concrete;  concrete  mixing, 
transportation  and  placing ;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  also  contain  articles  on  new  and  interesting 
'  developments  in  the  design  of  reinforced  concrete. 


Methods  and  Plant  [Used  in  Placing 
Concrete  and  Masonry  for  Brook- 
lyn Anchorage  for  Man- 
hattan 'Bridge.* 

BY    CUSTAVE    KAUFMAN.t 

The  Brooklyn  anchorage  is  placed  diag- 
onally over  the  intersection  of  Water  and 
Adams  streets.  Its  foundation  is  about  230 
ft.  long  and  180  ft.  wide,  occupying  an  area 
of  about  one  acre. 

The  anchorage  is  located  about  700  ft. 
from  bulkhead  line  of  the  East  River.  To 
obtain  an  overheard  crossing  of  Plymouth 
St.,  which  lies  between  the  anchorage  and 
the  river,  it  is  required  by  the  contract  that 
a  trestle  should  be-  constructed  from  the 
dock  to  the  anchorage  for  the  transporta- 
tion of  materiab  of  construction.  This 
trestle,  together  with  the  dock,  which  was 
also  required  to  be  constructed,  reverts  to 
the  city  upon  the  completion  of  the  con- 
tract. During  the  construction  of  the 
anchorage  this  trestle  and  dock  may  be 
used  by  other  contractors  doing  work  on 
the  bridge. 

The  anchorage  consists  in  general  of  an 
immense  block  of  concrete  masonry  of 
I -acre  bottom  area,  having  a  shell  of  fine 
cut  granite  above  the  surface  of  the 
ground.  The  masonry  starts  at  a  depth 
of  25  ft  below  the  level  of  the  ground  or 
12  ft.  below  mean  high  water,  and  will 
reach  a  height  of  about  105  ft.  above  the 
ground  at  the  roadway  of  the  bridge.  In 
this  mass  of  concrete  the  anchor  bars  are 
embedded  to  which  the  wire  cables  are  to 
be  attached.  A  very  bold  feature  in  the 
design  is  a  46-fL  ardi  passing  through  the 
anchorage  from  ^ide  to  side  to  accommo- 
date the  traffic  on  Water  St  after  the  con- 
struction of  the  bridge.  The  important 
items  of  work  consisted  of  40,000  cu.  yds. 
of  excavation,  100,000  cu.  yds.  of  concrete, 
14,000  cu.  yds.  of  cut  granite;  450  tons  of 
reinforcing  bars,  and  1,300  tons  of  anchor 
bars;  the  whole  work  involving  the  han- 
dling of  about  300,000  tons  of  material. 

The  work  is  divided  into  two  divisions. 
The  first,  the  larger  bulk,  embraces  all 
that  portion  which  must  be  completed  be- 
fore the  construction  of  the  cables  can  be 
started.  The  second  division  embraces  that 
portion  of  the  anchorage  necessary  to  fin- 
ish the  work  after  the  completion  of  the 
cables. 

Under  the  terms  of  the  contract,  Divis- 
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ion  No.  I  is  to  be  finished  in  450  calendar 
days  after  March  i,  under  a  forfeiture  of 
$500  per  day. 

The  task  devolving  upon  the  contractors 
was  therefore  to  do  all  the  work  included 
in  Division  No.  I,  which  consists  of  40,000 
cu.  yds.  of  excavation,  92,000  cu.  yds.  of 
concrete,  10,000  cu.  yds.  of  granite  mason- 
ry, 1,300  tons  of  anchor  bars,  together  with 
a  lot  of  other  miscellaneous  work,  in  450 
calendar  days.  From  this  time  a  liberal 
deduction  must  necessarily  be  made  to  per- 
mit the  installation  of  the  plant,  for  rainy 
days,  Sundays,  holidays  and  the  interven- 
ing winter.  In  designing  the  plant  it  was 
estimated  that,  after  deducting  for  these, 
there  would  be  left  probably  300  working 
days,  and  that  therefore  the  plant  and 
other  arrangements  must  be  such  as  to 
enable  the  execution  of  this  vast  amount 
of  work  in  that  time.  Arc  lights  were  in- 
stalled to  permit  work  to  be  carried  on  day 
and  night. 

The  excavating  was,  at  no  stage  of  the 
work,  considered  to  be  a  controlling  feat- 
ure, because  during  the  time  required  for 
establishing  the  permanent  plant,  sufficient 
excavation  could  readily  be  done  to  permit 
the  depositing  of  concrete  in  the  founda- 
tions. Special  plant  for  the  purpose  of  ex- 
cavating, consisting  of  two  small  traveling 
derricks,  dump  cars,  etc.,  was  installed. 
This  readily  did  the  work.  Laborers  in  the 
pit  shoveled  the  material  into  i-cu.  yd. 
dump  buckets.  These  were  lifted  by  the 
derricks  and  emptied  into  dump  cars  which 
were  run  on  surface  tracks  to  the  dock, 
and  there  unloaded  upon  scows.  The  spoil 
was  taken  either  to  sea  or  to  Greenville, 
where  the  Pennsylvania  R.  R.  is  construct- 
ing a  new  terminal.  The  excavation  turned 
out  to  be  very  much  more  expensive  than 
what  was  anticipated.  At  the  comer  of 
Washing^ton  and  Adams  streets  there  was 
formerly  a  large  rolling  mill,  which  had  a 
very  excellent  foundation,  set  in  cement. 
This  had  to  be  blasted  out,  together  with 
a  large  number  of  boulders.  The  amount 
of  excavation  also  largely  exceeded  the  es- 
timates, as  will  be  shortly  explained. 

The  water  level  was  generally  at  about 
14  ft.  below  the  street  and  below  this 
pumping  was  resorted  to.  This  turned  out 
not  very  formidable,  and  was  done  with 
two  6-in.  centrifugal  pumps,  direct-connect- 
ed with  G.  E.  No.  52  electric  motors.  The 
lower  5  ft  of  the  excavation  was  princi- 
pally sand,  which  packed  very  hard  when 
slightly  wet;  this  portion  of  the  work  gave 
more  trouble  to  execute  than  any  other 
part  of  the  excavation.     An  orange-peel 


bucket  was  tried,  but  its  operation  was  not 
very  satisfactory  owing  to  the  fact  that 
it  would  not  penetrate  into  the  hard 
packed  sand.  Quite  frequently  the  oper- 
ator would  drop  the  bucket  5  to  6  ft  in  an 
effort  to  secure  penetration,  and  the  restilts. 
would  be  breakdowns  and  many  repairs. 

It  was  required  under  the  contract  Uy 
surround  the  whole  area  occupied  by  the 
anchorage  with  12-in.  sheet  piling,  driven 
to  a  depth  of  3  ft  below  the  concrete 
foundation;  the  object  of  this  was  to  pro- 
vide a  support  for  the  banks  and  to  re- 
strict the  excavation  to  the  limits  of  the 
concrete  foundation.  It  was  soon  ascer- 
tained, however,  on  account  of  the  sandy 
nature  of  the  soil,  and  also  the  frequency 
of  large  boulders,  that  it  was  impossible  to 
drive  the  sheet  piling  with  an  ordinary  pile 
driver.  Moreover,  it  was  developed  that 
there  were  several  layers  of  quicksand  ia 
the  soil  below  the  foundation  and  that  it 
would  be  desirable  to  extend  the  sheet  pil- 
ing further  into  the  ground  so  as  to  con- 
fine the  sand.  It  was  decided  to  carry 
them  to  a  depth  of  12  ft  below  the  founda- 
tion proper,  and  to  accomplish  this  by  jet- 
ting. On  account  of  the  difficulty  of  hold- 
ing the  banks  during  the  jetting  operations 
it  was  necessary  to  reverse  the  ortlinary 
procedure  and  do  the  excavation  first  by 
sloping  the  banks  and  then  to  jet  the  sheet 
piling.  The  sloping  of  the  banks  increased 
the  amount  of  excavation  required  to  be 
done  by  about  13,000  cu.  yds.  This  amount 
was  further  increased  in  jetting  in  the 
foundation  piles.  It  was  discovered  that 
the  piles  dbplaced  the  sandy  and  gravelly 
subsoil,  it  being  impossible  to  compress  it 
This  displacement  amounted  to  about  2,000 
cu.  yds.,  making  the  total  excavation  S5,0(x> 
cu.  yds.  instead  of  the  estimated  quantity 
of  40,000  cu.  yds.  The  excavation  was 
finally  completed  the  latter  part  of  August 
1905,  at  no  time  retarding  the  pile  or  con- 
crete work. 

The  driving  of  ajjooo  lin.  ft  of  founda- 
tion piles  was  included  in  the  contract,  but 
it  was  decided  to  put  in  foundation  piles 
over  the  whole  area.  These  piles  were 
about  40  ft  long  and  were  jetted  and 
driven  into  place.  This  work  was  exceed- 
ingly difficult  on  account  of  the  frequency 
of  gravel  and  boulders.  The  jetting  plant 
consisted  of  a  I4x8-in.  plunger  pump, 
capable  of  giving  a  pressure  of  about  200 
lbs.  per  sq.  in.  with  ordinary  boiler  pres- 
sure. A  4-in.  discharge  pipe  was  used  to 
carry  the  water  to  the  pile  drivers.  Three 
pile-driving  crews  were  supplied  with  jets, 
from  this  plant  two  of  which  worked  upon 
the  foundation  piles  and  one  on  the  sheet 
piling.  The  driving  of  the  foundation  piles 
was  carried  on  day  and  night  but  the 
sheet  piling  was  driven  only  during  the 
day,  owing  to  the  care  which  was  require<) 
to  keep  them  in  alignment 

An  interesting  engineering  feature  in 
connection  with  the  pile  driving  consisted 
in  the  sinking  of  gravel  and  boulders,  con- 
taining probably  12  or  13  cu.  ft,  to  a 
depth  of  30  to  40  ft.  and  the  washing  out 
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of  the  lighter  soil.  The  e£Fect  of  this 
operation  was  to  produce  an  irregular  layer 
ot  gravel  and  boulders,  at  a  depth  of  about 
35  ft  below  the  concrete  foundation  of 
the  aacbonge,  extending  over  the  whole 
area.  The  water  pressures  obtained  at  the 
pile  drivers  varied  generally  from  lao  to 
150  lbs.  H^d  the  pressure  been  greater, 
say,  yx>  or  600  lbs.  per  sq.  in.,  the  author 
feels  justified  in  asserting  that  much  larger 
boulders  could  be  sunk  to  a  depth  equal 
to  the  length  of  the  jet  pipe.  In  the  au- 
Aor's  opinion  the  use  of  the  water  jet  for 
engineering  purposes,  especially  for  founda- 
tions, has  not  yet  been  developed  to  its  full 
possibilities.  It  can  afford  solutions  for 
many  donbtful  *problems. 

The  material  required  for  the  work  con- 
sists of  crushed  stone,  sand,  cement,  large 
irregular  blocks  of  granite  or  cydopean 
stones,  which  are  to  be  imbedded  in  the 
concrete,  ait  granite  and  miscellaneous 
matter.    .-Ml  this  material  is  contracted  for 


livered  in  boats  containing  3,000  barrels. 
The  boat  is  first  held  the  proper  time  prior 
to  unloading  to  permit  the  testing  of  the 
cement.  After  it  has  passed  inspection  the 
cement  is  unloaded  directly  into  the  mixer. 
One  or  two  thousand  barrels  are  kept  on 
hand  for  emergency. 

The  stone  for  the  granite  facing  is  de- 
livered cut,  ready  to  be  set  in  place,  but, 
inasmuch  as  it  is  not  shipped  exactly  in 
the  order  wanted,  it  is  necessary  to  dis- 
tribute it  in  proper  storage  yards. 

It  is  also  impossible  to  take  all  of  the 
Cyclopean  stone  directly  from'  the  boat  to 
the  work,  a  certain  amount  of  .storage  and 
rehandling  being  required  for  this  mate- 
rial. 

An  additional  advantage  is  obtained  in 
placing  the  concrete  mixer  near  the  dock 
in  preference  to  locating  it  close  to  the 
anchorage,  because  it  is  more  economical 
to  transport  the  concrete  rather  than  the 
materials  required  to  make  it.    The  reason 


Fig.  1 — Mains  Concrete  Mixer  and  Clam 

per  That 

to  be  delivered  by  water,  and,  owing  to  the 
large  quantities  required  to  be  handled, 
aniple  provisions  for  dockage  of  scows 
were  necessary.  The  plant  required  natur- 
ally divided  itself  into  four  parts,  namely: 
That  required  to  receive  and  luiload  the 
material  at  the  dock;  the  transportation  of 
same  to  the  anchorage;  the  placing  of 
same  into  position,  and  for  mixing  the  con- 
crete. It  is,  of  coures  self-evident  that  the 
handling  of  the  material  should  be  re- 
duced to  a  minimum.  In  conformity  with 
this  the  concrete  mixing  plant  was  located 
close  to  the  dock  to  enable  the  concrete 
material  to  be  loaded  directly  into  it  Ow- 
ing to  the  rapidity  with  which  the  concrete 
material  was  to  be  handled  no  storage  for 
this  material  was  deemed  necessary,  the 
xomi  being  used  for  this  purpose.  Stor- 
age in  the  scows  is  merely  nominal  be- 
canse  generally  a  scow  load  of  stone  or 
sand  will  be  unloaded  in  one  or  two  days. 
In  regard  to  cement,  this  is  generally  de- 


Sheil  Bucket  for  Loading  Stone  Into  Hop- 
Feeds  Belt. 

for  this  is  because  the  concrete  occupies 
probably  40  per  cent  less  bulk  than  that  of 
the  materials  entering  into  its  composition 
when  handled  separately. 

The  author's  experience  with  the  Hains 
gravity  concrete  mixer  during  the  con- 
struction of  Division  No.  i  of  the  Atlantic 
avenue  improvement  [Brooklyn,  N.  Y.] 
determined  the  selection  of  this  type 
as  being;  probably  the  most  economi- 
cal and  of  the  largest  capacity. 
Figure  I  shows  how  this  was  con- 
structed and  located.  It  was  necessary  to 
construct  it  of  the  very  great  height  of  90 
ft. ;  26  ft.  of  this  is  due  to  the  fact  that  the 
trestle,  which  is  shown  to  the  right  of  the 
picture,  is  of  that  height.  The  bins  on  the 
top  of  the  mixer  are  somewhat  larger  than 
usual,  thus  increasing  the  height.  There 
are  three  bins,  the  two  outer  ones  are  for 
stone  and  the  center  one  for  sand;  their 
capacity  is  about  100  cu.  yds.  for  the  for- 
mer and  50  cu.  yds.   for  the  latter.     The 


view  shows  clearly  how  the  material  is 
carried  to  the  bins.  The  clam-shell  bucket 
deposits  the  stone  and  sand  into  the  hopper 
shown  in  the  foreground.  A  mechanical 
shaking  device  at  the  bottom  of  this  hop- 
per, feeds  the  stone  and  sand  in-  small 
quantities  onto  a  horizontal 'belt  conveyor 
200  ft.  long,  extending  along  the  dock. 
■This  belt  conveyor  discharges  the  mate- 
rial into  a  bucket  elevator,  which,  in  turn, 
carries  it  to  the  top  of  the  mixer.  The  ca- 
pacity of  this  machinery,  together  with  that 
of  the  bins,  enables  the  alternate  use  of  it 
for  stone  and  sand.  The  cement  is  lifted 
on  to  the  trestle  shown  to  the  left  and 
placed  on  small  cars,  which  men  push  into- 
the  small  storehouse  shown  adjacent  to  the 
mixer.  Most  frequently,  however  the  ce- 
ment is  taken  from  these  cars  and  placed 
directly  into  the  measuring  hoppers  on  the 
working  platform. 

The  water  required  for  mixing  the  con- 
crete is  taken  from  an  artesian  well,  60  ft. 
deep,  which  was  drilled  by  the  contractors. 
The  water  is  pumped  from  this  by  an  au- 
tomatic pump  to  tanks  placed  on  the  top 
of  the  mixer ;  suitable  floats  break  the  elec- 
tric current  when  the  tank  is  full  'and  stop 
the  pump,  and  reconnect  the  circuit  again 
at  any  desired  height  About  30  gallons  of 
water  per  cubic  yard  of  concrete  are  re- 
quired. The  cost  of  pumping  is  about  3 
cts.  per  100  cu,  ft.,  while  the  cost  of  city 
water  would  be  10  cts.  per  100  cu.  ft.  The 
tank  is  placed  about  100  ft.  above  the  ' 
firound.  This  water  is  also  used  in  setting 
the  granite  masonry. 

The  materials  of  construction  are  trans- 
ported from  the  dock  to  the  anchorage  by 
means  of  an  electric  railway  operated  by 
means  of  a  third  rail.  The  voltage  used  is 
220.  The  use  of  an  overhead  trolley  would 
be  more  economical,  but  it  is  not  practical 
because  it  would  interfere  with  the  hoist- 
ing of  material  to  the  anchorage.  The 
electric  car  or  locomotive  is  very  powerful, 
being  capable  of  pushing  15  tons  up  3  per 
cent  grades  and  around  50  ft.  radius 
curves.  Three  cars  like  this  are  used,  each 
being  equipped  with  two  No.  60  G.  E.  elec- 
tric motors,  railway  type.  The  track  sys- 
tem is  quite  elaborate.  There  is  a  double 
track  railway  on  the  trestle  extending  from 
the  mixer  and  then  branching  to  both  sides 
of  the  anchorage.  At  the  rear  of  the  an- 
chorage these  two  branches  are  connected 
with  a  single  track.  There  is  a  surface 
track  running  from  the  end  of  the  dock  to 
the  anchorage,  and  this  also  branches  to 
both  sides  and  connects  with  the  tracks  on 
the  trestle.  This  arrangement  of  tracks 
permits  the  delivery  of  material  wherever 
wanted,  and  allows  the  derricks  of  the 
travelers  to  reach  the  load  from  any  loca- 
tion. 

The  determination  of  the  best  method 
for  taking  the  material  from  the  cars  and 
placing  same  in  the  anchorage  required  a 
great  deal  of  study.  This  is  really  the 
controlling  feature  of  the  whole  work,  as 
ample  capacity  must  be  provided  to  handle 
the  enormous  quantities  so  that  the  work 
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could  be  completed  in  time.  The  work  be- 
ing 230  ft.  long  and  180  ft.  wide,  hoisting 
appliances  that  could  reach  all  parts  of  the 
work  had  to  be  installed.  A  number  of 
schemes  were  considered — namely:  cable- 
ways,  overhead  cranes  spanning  the  whole 
work,  steel  towers  embedded  in  the  con- 
crete with  derricks  placed  on  top  of  them. 
All  were  seriously  considered,  but  were 
rejected  for  some  good  and  valid  reason, 
and  it  was  finally  determined  to  construct 
two  enormous  travelers  with  platforms  28 
ft.  wide  and  47  ft.  long,  having  derricks 
with  60  ft.  booms  in  each  corner.  They  are 
placed  upon  wheels,  so  that  they  may  be 
moved  backward  or  forward  as  required. 
The  traveling  derricks  appear  to  meet  the 
requirements  very  satisfactorily.  As  the" 
work  is  built  up  they,  together  with  the 
tracks  upon  which  they  run,  are  lifted  up 
by  means  of  hydraulic  jacks,  and  moved 
onto  completed  work.  Figure  2  shows  the 
method  of  jacking;  the  height  to  which  it 


about  33,000  cu.  yds.,  so  that  the  average 
monthly  work  done  consisted  of  about 
10,000  cu.  yds.  of  concrete.  The  work  done 
during  this  period  therefore  about  equal 
the  capacity  contemplated.  The  greatest 
day's  work  of  20  hours  was  about  1,000 
cu.  yds.;  this  was  for  day  and  night  work. 
Very  frequently  500  cu.  yds  of  concrete 
were  put  in  in  10  hours.  It  was  found  im- 
possible to  keep  up  this  gait  all  the  time, 
for  the  reason  that  the  machinery  would 
require  repairs  and  renewals,  and  because 
the  material  men  could  not  get  the  material 
to  us  quickly  enough.  It  was,  however, 
necessary  to  have  a  plant  of  this  capacity 
in  order  to  make  up  for  lost  time  when  the 
opportunities  presented  themselves. 

Owing  to  the  very  unsatisfactory  opera- 
tion of  the  law  by  which  steam  engineers 
are  licensed,  the  use  of  steam  power  in  this 
city  is  generally  avoided  by  contractors 
whenever  possible  to  do  so.  For  this  rea- 
son the  operation  of  the  plant  used  on  the 
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Fig.  2— Traveler  After  Being  Jacked  Up  16  ft. 


was  lifted,  as  shown  on  this  view,  is  about 
16  ft.,  which  is  about  three  times  higher 
than  what  is  usually  done.  The  travelers 
have  sufficient  number  of  derricks  to  per- 
mit the  two  classes  of  workmen — namely: 
the  masons  and  the  concrete  men — to  work 
without  interfering  with  one  another.  They 
are  very  heavy,  weighing  about  80  tons 
each.  The  original  idea  was  that  they 
would  be  lifted  about  6  ft.  at  a  time  and 
then  moved  forward  on  completed  work. 
The  non-delivery  of  the  anchor  bars  and 
girders  has  caused  a  very  material  change 
in  the  method  of  executing  the  work,  and 
the  occasion  thereby  arose  by  which  it  was 
necessary  to  lift  the  travelers  16  ft. 

The  capabilities  of  the  plant  were  very 
clearly  demonstrated  in  putting  in  the 
concrete  for  the  base  of  the  anchorage ; 
this  contains  over  one-third  of  the  con- 
crete to  be  put  in  Division  No.  1.  This 
work  was  started  in  the  early  part  of  Sep- 
tember and  finished  the  early  part  of  De- 
cember.   This   mass    of   concrete   contains 


work  here  described  is  by  electricity.  The 
author  is  not  yet  able  to  state  with  any  de- 
gree of  positiveness  whether  it  is  more 
economical  than  steam;  he  is,  however, 
justified  in  stating  that  it  is  much  less  trou- 
blesome and  a  great  deal  more  reliaKIe. 

At  the  beginning  of  the  work  the  ques- 
tion as  to  whether  a  generating  plant 
should  be  installed  or  whether  the  power 
should  be  purchased  from  the  Brooklyn 
Edison  Co.  was  settled  in  favor  of  the  lat- 
ter for  the  reason  that  it  was  estimated 
that  the  total  cost  of  the  electric  power  re- 
quired would  not  equal  the  cost  of  con- 
structing a  suitable  plant.  The  original  es- 
timate of  the  total  cost  of  the  electric 
power  was  made  by  taking  the  total  weight 
of  the  structure  and  assuming  that  the  av- 
erage height  to  be  lifted  was  80  ft.  and  the 
speed  40  ft.  per  minute.  The  theoretical 
result  obtained  was  multiplied  by  8  to 
cover  friction,  rehandling,  etc. ;  so  far  it 
appears  that  this  was  not  far  out  of  the 
way. 


The  derricks  are  all  operated  by  the 
latest  pattern  of  electric  hoists ;  these  boisu 
have  double  drums  to  permit  hoistiitg  the 
load,  raising  and  lowering  the  boom,  and 
they  are  also  equipped  with,  reverting  booo 
swinging  devices.  One  operator  for  eacli 
hoist  controls  all  the  movements.  Tic 
hoists  are  provided  with  automatic  brakes, 
which  will  catch  the  load  should  the  elec^ 
trie  power  give  out  suddenly.  The  plan 
requires  14  hoists  of  this  description.  TIk 
belt  conveyor,  the  bucket  elevator  and  the 
automatic  pump  are  also  operated  by  dtt- 
tric  motors.  There  are  also  the  thret 
electric  cars,  before  mentioned,  which  are 
used  for  the  transportation  of  the  material, 
so  it  can  be  seen  that  the  electric  installa- 
tion is  quite  extensive  for  a  contractor's 
plant 

The  use  of  electric  power  enables  the 
determination  of  the  number  of  points, 
which  have  never  hitherto  been  koows. 
For  instance,  one  can  determine  what 
power  is  lost  by  friction  in  the  hoisting  en- 
gines and  derricks,  what  power  it  actual!^ 
takes  to  lift  a  load,  and  also  to  swing  sanw 
into  position.  The  extra  cost  of  the  power 
per  lift  can  in  this  way  be  determined. 

In  operating  the  clam-shell  bucket,  die 
power  alnd  cost  of  closing  the  bucket,  lift- 
ing same,  swinging  the  load  and  retumhi{ 
the  empty  bucket  can  be  ascertained. 

To  give  a  full  and  proper  account  of  the 
knowledge  gained  by  the  use  of  electricity 
would  require  another  paper.  In  order 
not  to  extend  the  length  of  this  one  too 
much  the  author  will  conclude  by  giving  1 
few  figures  relative  to  electrical  matters 
which  may  be  of  interest : 

The  total  horse  power  installed  is  4S7 

The  average  horse  power  hours  used  ii 
14  per  cent  of  the  total  installation. 

The  highest  percentage  of  the  instaDa- 
tion  running  at  any  one  time  is  42  per  cent 

The  greatest  average  load  factor  for  one 
day's  operation  is  27  per  cent. 

The  wiring  is  all  installed  at  33H  P" 
cent  of  the  load  factor,  with  a  5  per  ceni 
drop. 

CENTRIFUGAL    PUMPS    USED    WHILE  EXC.*V.M- 
INC. 

Six  Inch  Suction  and  Discharge. 

Total  lift 33  ft 

Catalogue  capacity 1,600  gaL  per  min. 

Rough  gaging 55°  gaL  P*""  ■"'"• 

Theoretical  horse  power  required  for 

catalogue   rating «3-5  ^ 

Theoretical  horse  power  required  for 

gaged    output S-Oh.p. 

Actual  horse  power  consumed 26.7  h.p 

This,  of  course,  includes  friction  in  mo- 
tor, pump  and  pipe. 

POWER  PUMP  OPERATING  ARTESIAN  WnX. 

Three-Plunger,        Single-Acting       Pump. 
Geared    to   3    H.    P.    Dectiic 
Motor,  220  Volts. 

Length  of  stroke 6    f^ 

Diameter  of  plunger 4    '"*• 

Crank  shaft  speed,  revolutions  per 

minute   S" 

Suction    a54ins. 
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Discbarge,  2  ins.,  changing  at  pump  to 

i'/i  ins. 

Total  lift,  including  suction 90  ft. 

Total  length  of  discharge 342  ft. 

Theoretical  horse  power  required.  .0.85  h.p. 

Electrical  horse  power  input 2.30  h.p. 

Motor  at  90  per  cent  efficiency  sup- 
plies   pump 2.07  h.p. 

Electrical  horse  power  required  to 
run   pump    free l.40h.p. 

With  motor  at  85  per  cent  efficien- 
cy the  pump  absorbs  in  friction.  .1.18  h.p. 

The  actual  horse  power  therefore 
to  pump  the  water  through  342 
ft  of  2}4-jn.  pipe  against  90  ft. 
head  is  2.07  h.p.— 1. 18  h.p 0.89  h.p. 

The  theoretical  horse  power  as 
above 0.85  h.p. 

The  horse  power  lost  by  friction  in 

the   pipe 0.04  h.p. 

This  agrees  very  closely  with  results  ob- 
tained by  use  of  Weisbach's  formula. 

BELT   CONVEYOR. 

Material — Crushed  Stone. 

Distance  carried,  feet 207 

Cubic  yards  conveyed  per  hour 63.3 

Velocity  of  belt,  feet  per  second 6.2 

Horse    power     required,   belt   running 

light    346 

Horse  power  required,  belt  loaded 4.38 

BUCKET   ELEVATOR. 

Material — Crushed  Stone. 

Height  lifted,  feet 87 

Weight,   pounds   per   minute 2,640 

Theoretical  horse  power  required 6.96 

Horse  power  required,  elevator  empty  4.06 
Horse  power  required,  elevator  full.. 11. 16 
Efficiency  of  elevator,  per  cent 62.3 

TESTS  ON  60-FT.   DERRICKS. 

Load  lifted,  pounds 12,000 

Horse   power    required    to   lift    load 

15  ft • 23 

Horse  power   required  to  lift  boom 

from  an  angle  of  30"  to  60° 31 

Horse  power  required  to  swing  the 

load   18 


Methods  and  Cost '  Of  Constnictiiig  a 
Cement   Storage   House  of    Sep- 
arately  Molded   Reinforced 
Concrete  Members. 

The  construction  of  a  kiln  house  of  sepa- 
rately molded  reinforced  concrete  columns, 
girders  and  slabs  for  the  Edison  Portland 
Cement  Works  at  New  Village,  N.  J.,  was 
described  in  our  issue  of  Oct.  2,  1907.  This 
»rtide  gave  for  the  first  time  costs  of 
molding  and  erecting  separately  molded 
concrete  structural  members  for  building 
work.  Since  it  was  published  the  same 
company  has  built  a  cement  storage  house 
for  which  the  columns,  girders  and  roof 
slabs  were  separately  molded  and  erected. 
In  a  paper  read  by  Mr.  W.  H.  Mason, 
saperintendent  Edison  Portland  Cement 
Works,  some  of  the  costs  of  this  later  work 
were  given.  We  give  these  costs  in  differ- 
ent form  and  more  fully  analyzed  in  the 
following  paragraphs. 

The  storage  house  is  144x360  ft,  in 
plan  with  a  clear  height  of  30  ft.    The  Ex- 


terior walls  are  of  retaining  wall  section, 
they  having  to  take  the  thrust  of  the  stored 
cement,  and  they  were  built  in  place.  Be- 
tween walls  are  five  longitudinal  rows  of 
columns;  the  rows  are  spaced  24  ft.  apart 
and  the  columns  in  each  row  are  12  ft.  apart. 
Transverse  roof  girders  12  ft.  apart  cap 
the  columns  and  carry  a  roof  of  6x12  ft.  x 
4-in.  slabs.  For  column  footings  5x5x5-ft. 
plain  concrete  cubes  with  20-in.  square 
sockets  molded  in  their  tops  were  used. 

Materials  and  Labor. — The  concrete  used 
was  a  1-6  mixture,  using  crusher  run  stone, 
all  of  which  would  pass  a  ^-in.  screen. 
The   Edison  company   furnished   both   ce- 


the   mixture   being    made   wet   enough   to 
flow  easily. 

Molding  Columns. — There  were  141  col- 
umns, having  i8xi8-in.  shafts  32  ft  long 
with  two  triangular  brackets  at  the  top 
for  girder  seats,  and  each  column  con- 
tained very  closely  2.8  cu.  yds.  of  concrete 
and  275  lbs.  of  reinforcement  or  closely  98 
lbs.  of  steel  per  cubic  yard  of  concrete. 
These  quantities  are  computed  from  draw- 
ings. The  construction  of  the  forms  for 
molding  the  columns  is  shown  by  Fig.  I. 
Each  complete  form  contained  about  535 
ft.  B.  M.  of  lumber  and  seven  were  used 
for  molding  141  columns  and  were  still  in 
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FiB>  1 — Form  for  Concrete  Columns. 


ment  and  stone,  charging  up  the  cement  at 
$1  per  barrel  and  the  stone  at  60  cts.  per 
cu.  yd.  The  lumber,  of  which  7,000  ft  B. 
M.,  were  used,  cost  $27  per  thousand.  The 
reinforcing  steel,  of  which  201,400  ;lbs. 
were  used,  cost  delivered  2.03  cts.  per 
pound.  A  force  of  23  men  was  employed ; 
eleven  of  them  were  classed  as  carpenters 
at  an  average  wage  of  24  cts.  per  hour  and 
12  as  laborers  at  an  average  wage  of  15 
cts.  per  hour. 

Casting  Floor  and  Plant. — The  casting 
floor  on  which  the  columns,  girders  and 
slabs  were  molded,  was  located  some  half 
a  mile  from  the  building.  A  ^  cu.  yd. 
Ransome  mixer  was  set  up  under  the  mill 


good  condition  after  the  work.  The  seven 
molds  contained  about  3,745  ft  B.  M.  of 
lumber  and  molded  i4iX2.&=39S  cu.  yds. 
of  concrete,  so  that  the  amount  of  form 
lumber  used  per  cubic  yard  of  concrete 
molded  was  about  9.7  ft.  B.  M.  The  costs 
of  molding  per  column  and  per  cubic  yard 
were  as  follows : 

Per  Per 

Item.  Col.       Cu.  Yd. 

Steel   reinforcement $7.57  $2.70 

Concrete  materials    5.48  1.96 

Labor,  carpenters   4.27  1.52 

Labor,  concrete  and  steel.     1.95  0.70 


Total  cost  $1927  $6.88 
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Fig.   2 — Form    for   Concrete    Girder. 


conveyer  which  carries  crushed  cement 
rock  for  cement  making  to  the  stock  house 
and  from  this  conveyer  the  stone  was 
chuted  directly  into  the  mixer  stock  bins 
as  wanted.  The  mixer  discharged  directly 
into  3  cu.  yd.  cars  which  ran  out  on  a 
track  between  casting  floors  on  each  side. 
The  casting  floors  consisted  of  trowel  fin- 
ished concrete  slabs  4  or  5  ins.  thick  laid 
on  a  4-in.  sub-base  of  compacted  cinders. 
These  casting  floors  cost  Mr.  Mason 
states,  4  cts.  per  square  foot  So  far  as 
possible,  members  were  cast  side  by  side 
and  in  tiers  so  as  to  reduce  floor  space 
and  form  work.  The  concrete  cars  dis- 
charged by  spout  directly  into  the  molds, 


Molding  Girders. — There  were  187  gird- 
ers, each  12  x  26  ins.  x  24  ft.  and  each  con- 
taining 1.9  cu.  yds.  of  concrete  and  about 
320  lbs.  of  steel  or  about  168  lbs.  per  cubic 
yard  of  concrete.  A  complete  girder  form 
is  shown  by  Fig.  2.  A  complete  form  con- 
tained approximately  370  ft.  B.  M.  of  lum- 
ber and  five  forms,  or  1,850  ft.  B.  M.,'  were 
used  for  molding  187  girders,  or  about  5.2 
ft.  B.  M.  per  cu.  yd.  of  concrete  in  girders. 
It  should  be  noted  that  many  of  the  gird- 
ers were  molded  between  other  girders 
without  using  any  wooden  forms  at  all. 
The  average  cost  of  molding  a  girder  com- 
plete as  follows: 
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Per  Per 

Item.                                Girder.  Cu.  Yd. 

Steel    $.5.53  $291 

Concrete    material    3.51  1.90 

Carpenter  labor   .! 2.26  1.18 

iabor,  mixing,  placing,  etc     1.34  0.70 


Totals    $12.64  $6.69 

Molding  Roof  Slabs. — The  roof  slabs 
were  6  x  12  ft.  x  4  ins.  and  each  contained 
0.88  cu.  yds.  of  concrete  and  about  83  lbs. 
of  reinforcing  steel  or  about  95  lbs.  of  steel 
per  cubic  yard  of  concrete.  The  slabs  were 
molded  in  tiers,  using  the  form  shown  by 
Fig.  3,  made  8  ins.  deep  so  as  to  be 
clamped  onto  each  slab  in  molding  the  slab 
above.  There  are  about  52  ft.  B.  M.  in  a 
slab  form,  as  28  forms  molded  720  slabs, 
about  2'4  ft.  B.  M.  of  form  lumber  were  re- 
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Fig.  3 — Form  for  Concrete  Roof  Slab. 

quired  per  cubic  yard  of  concrete.  The  cost 
of  molding  roof  slabs  was  as  follows : 

Item.                                 Per  Per 

Slab.  Cu.  Yd. 

Steel    $1.69  $1.92 

Concrete  material  1.85  2.10 

Carpenter  labor   0.423  0.48 

Labor    0.405  0.46 


Totals    $4-368  $4.96 

Each  slab  covered  6x12^72  sq.  ft.  of 
roof,  so  that  the  cost  of  molding  was  6.06 
cts.  per  sq.  ft.  or  $6.06  per  100  sq.  ft. 

In  casting  columns,  girders  and  slabs 
side  by  side  and  in  tiers  in  contact  the 
fresh  concrete  was  prevented  from  adher- 
ing to  the  member  already  molded  by 
coating  the  contact  surface  of  the  mold- 
ed member  with  two  coats  of  ordinary 
whitewash.  This  method  proved  far  su- 
perior to  using  paper,  as  had  been  done  in 
previous  work  (Eng.  Contr.,  Oct.  2,  1907). 
The  pajicr  stuck  to  the  concrete  so  fast  that 
it  was  difficult  to  remove  it.  It  should  be 
noted  also  that  in  the  preceding  cost  fig- 
ures the  cost  of  form  lumber  is  apparent- 
ly included  in  "carpenter  labor."  There 
was  7.000  ft.  B.  M.  of  form  lumber  at  $27 
per  M.  ft.  required  for  molding  1,048  mem- 
bers, or  about  1,384  cu.  yds.  of  concrete. 
The  cost  of  form  lumber  per  cubic  yard  of 
concrete  was,  therefore,  $189-7-1,384^ 
13.65  cts. 


Earth  and  Rock  Section 


Note:  This  Section  is  devoted  to  metiiods  and  costs  of  excavating  eartli  and 
rocl<  and  building  embanlcnients.  It  wii)  cover  tiie  grading  of  roads  and  rail- 
roads, dllcfng  and  canal  worl<,  dredging,  building  reservoirs  and  earth  dams, 
sewer  and  water  pipe  trenclilng,  quarrying,  etc. 


Methods  and  Cost  of  Sinking  a  Shaft 

on  the  Rand  with. Some  Good 

Sugi^stions  on  Drilling.* 

Bore-holes '  had  shown  that  the  ground 
to  be  sunk  through  on  this  property  was 
largely  composed  of  intcrbedded  diabase 
sheets.  The  largest  one  was  of  excep- 
tional hardness  and  toughness,  consisting 
in  its  core  of  a  fine-grained  aggregate  of 
pyroxene  and  labradorite  crystals.  The 
other  diabase  sheets  were  of  varying  hard- 
ness, being  somewhat  decomposed,  but 
these  sheets  had  all  re-silicified  the  quartz- 
ites  in  their  immediate  neighborhood,  ren- 
dering them  much  harder  than  the  •  av- 
erage. Mr.  G.  A.  Denny,  the  consulting 
engineer  to  this  company,  owing  to  the 
character  of  the  ground  disclosed,  decided 
to  use  machines  for  sinking.  He  was  also 
responsible  for  the  design  of  the  timber- 
ing used.  For  a  depth  of  50  ft.,  while  in 
the  soft  clay  and  surface  soils,  these  shafts, 
there  being  two  on  the  mine,  were  exca- 
vated 3  ft.  larger  than  the  normal  size. 
When  solid  rock  was  reached  a  bearer  set 
was  placed  in  position ;  then  the  shaft  was 
timbered  to  surface  and  closely  lagged. 
The  space  between  these  sets  and  the  tem- 
porary timbering  was  completely  filled  with 
concrete,  making  the  shafts  absolutely 
secure.  The  large  steel  collar  set  was 
then  carefully  placed  in  position  and  bolted 
down. 

A  small  steel  head-frame  and  temporary 
hoisting  engine  was  then  placed  in  position, 
the  intention  being  to  proceed  at  once  with 
the  erection  of  a  permanent  headframe 
and  engines.  For  various  reasons  this  pro*- 
gram  could  not  be  carried  out,  and  only 
one  engine  has  been  available  for  sinking. 
The  engine  in  use  is  a  geared  two-cylinder 
■i6x32-in.  engine,  made  by  Robey  &  Co., 
England,  having  two  8-ft.  drums,  provided 
with  clutches.  Two  similar  engines  are 
installed'  at  one  of  the  large  four-com- 
partment shafts  being  sunk  to  4,000  ft.  by 
the  Brakpan  Mines,  Ltd. 

The  shafts  at  the  Rand  Collieries,  Ltd., 
have  five  compartments  and  are  about  34  x 
9  ft.  between  rock.  These  shafts  were 
sunk  with  air  drills,  and  a  center  V-cut 
was  used.  The  shafts  are  timbered 
throughout  their  whole  depth. 

When  buckets  and  detachable  hooks  are 
used  three  buckets  can  be  emjiloycd  for 
hauling  rock ;  then  one  bucket  is  always  on 
the  bottom  being  loaded.  When  working 
with  three  buckets  in  this  shaft,  the  bucket. 


•Condensed  from  an  article  by.  Mr,  Eustace 
M.  Weston,  Mananer  Rand  Collcrles  Ltd.. 
Brakpan.  South  Africa,  In  the  Engineering; 
and   Mining   Journal.  Feb.    22.   190S. 


coming  down  empty  in  one  compartment, 
is  swung  over  underneath  the  other  com- 
partment by  means  of  a  short  iron  hook, 
having  a  handle,  about  4  ft.  long;  this  is 
hooked  into  the  ring  on  the  bottom  of  die 
bucket.  The  bucket  is  unhooked  wha 
properly  landed ;  the  rope  and  shackle  vt 
then  rung  up  the  shaft  to  have  the  spirt 
bucket  attached,  while  the  one  on  the  bot- 
tom is  being  filled.  The  other  empty  bucket 
comes  down  just  over  the  full  one  and  this 
is  swung  under  the  other  compartment, 
leaving  a  space  of  about  5  ft  between  die 
buckets.  Two  workers  can  easily  unhook 
the  buckets  and  hook  the  other  on  again, 
without  climbing  on  top  of  the  buckets, 
which  hold  about  a  ton. 

The  laborers  on  the  far  side  of  the 
bucket  begin  to  fill  it  immediately  on  its  ar- 
rival at  the  bottom  and  wiiile  the  loaded 
bucket  is  being  attched;  during  this  time 
the  workers  on  the  other  end  of  the  shaft 
are  picking  over  the  Iwttom.  The  loaded 
bucket,  standing  as  it  does  immediatelr 
under  the  rope  in  the  compartment  through 
which  it  will  l>e  hoisted,  rises  without  an; 
swinging. 

The  use  of  three  buckets  does  not  sate 
much  time  when  the  trip  in  the  sliaft  does 
not  take  more  than  i^  minutes  because 
that  amount  of  time  can  be  employed  to 
advantage  in  picking  over  and  loosening 
the  material  on  the  shaft  bottom.  If  the 
material  is  thoroughly  loosened,  16  shoT- 
elers  can  load  the  20  cu.  ft.  bucket  in  one 
minute.  Time  is  lost  in  cleaning  out,  when 
workers  have  to  dig  or  scrape  up  the 
broken  rock;  hence  it  is  a  mistake  not  to 
spare  some  time  for  properly  loosening  the 
rock  so  as  to  enable  all  to  work  at  high 
pressure.  About  six  laborers  only  vst 
picks ;  these  rest  or  pick  the  far  ends  of 
shaft,  while  the  buckets  are  being  filled  bj 
the  16  to  18  laborers,  detailed  to  shoveling 
The  buckets  are  tipped  over  doors  on  the 
surface  by  hand  or  with  the  aid  of  a  block 
and  tackle. 

Ventilation  in  all  modem  shafts  is  pro- 
vided for  by  carrying  down  a  timber  brat- 
tice in  the  center  of  a  seven-comparttnert 
shaft  or  between  the  pump  and  hoisting 
compartments  in  a  five-compartment  shaft 
Planks,  iJi-ins.  or  ?<-in.  thick,  are  used 
These  are  scribed  against  the  irregular 
sides  of  the  shaft,  making  a  fairly  air- 
tight partition.  Natural  ventilation  clears 
the  smoke  out  quickly,  consequently  men 
are  sent  down  to  clean  the  timbers,  almost 
immediately  after  the  blasts  have  exploded 
Signals  are  given  by  J<-in.  galvanized  steel 
bell  lines.  These  are  hauled  up  some  dis- 
tance before  blasting. 

The  routine  of  shaft  sinking  with  ma- 
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chines,  at  the  Rand  Collieries,  Ltd.,  is  as 
follows:  Three  white  men  work  8-hr. 
shifts  and  supervise  the  cleaning  out  of  the 
shaft  and  help  during  the  drilling  shift. 
These  are  paid  £1  ($4.86)  per  shift.  Three 
whites  and  a  foreman  and  about  25  na- 
tives or  Giinese  comprise  the  drilling 
crew.  These  go  down  in  rotation  after  a 
blast;  their  task  is  to  send  up  60  buckets 
of  rock,  or,  when  the  bottom  has  to  be 
scraped,  only  50  buckets.  There  are  about 
25  natives  or  Chinese  on  each  of  these 
mucking  shifts.  The  white  men  on  the 
drilling  crew  get  25s.,  or  $6,  per  day.  They 
have  to  do  the  drilling  and  they  also  have 
to  go  down,  when  required  to  assist  in 
blowing  out  holes  for  second  blasting  and 
to  help  clean  down  the  timbers  and  to 
lower  hose  ready  for  the  drilling  shift. 
Natives  and  Chinese  get  2s.  (48  cents)  per 
shift  with  6d.  or  is.  (12  or  24  cents)  for 
work  performed  within  a  specified  time.  A 
bonus,  depending  on  the  equipment  of  the 
shaft  and  the  class  of  ground  passed 
through,  is  also  given  per  foot  greater  than 
a  certain  footage  per  month.  In  future 
these  bonuses  will,  no  doubt,  be  greatly  re- 
duced. 

As  soon  as  the  ends  of  the  shaft  are 
cleaned  up,  Uocks,  wedges  and  bars  are 
sent  down  and  the  end  bar  rigged  up.  Hose 
are  lowered  and  any  defective  ones  re- 
placed ;  any  stumps  of  holes  are  blown  out 
and  phigged.  Then,  when  the  center  of 
the  shaft  is  cleaned  out  the  drilling  crew 
comes  down  and  work  is  started. 

Where  the  ground  is  shattered  by  joint- 
ings or  where  drilling  has  to  go  on  under 
water  so  that  there  is  a  danger  that  rock 
fragments  will  wash  into  the  holes,  collar 
pipes  are  driven  into  the  mouth  of  the 
hole:  These  are  pieces  of  old  pipe  or 
boiler  tube  about  12  ins.  long,  having  a 
3-ins.  to  iyi-ins.  diameter  inside.  These 
help  the  drilling  greatly  for  the  '  hole 
"muds'*  better  than  when  drilling  under 
water,  for  it  can  splash  when  these  art 
used.  After  the  hole  is  loaded,  when  it  is 
possible,  these  pipes  are  drawn  so  as  to 
be  used  again.  When  the  ground  is  of 
such  a  character  that  the  mud  tends  to  set- 
tle in  the  bottom  of  the  hole  the  hole  is 
pumped  out,  whenever  a  drill  is  changed. 
For  this  purpose,  pipes,  3  to  12  ft.  long 
and  from  ^  to  2-ins.  diameter  are  used. 
They  are  moved  rapidly  up  and  down  in 
the  hole  while  the  hand  is  used  as  a  valve 
at  the  top  of  the  pipe.  The  pipe  is  kept 
closed  on  the  up  stroke  and  the  hand  is 
taken  away  on  the  more  rapid  down 
stroke.  This  throws  the  mud  and  water 
out  In  other  places  elaborate  pumps,  made 
with  a  plunger  and  a  marble,  or  other 
valve,  at  the  bottom,  are  employed.  Ordi- 
nary blow-pipes  are  also  used  here,  but 
only  when  coarse  grit  or  rocks  in  the  holes 
render  thdr  use  necessary.- 

A  single  snatch-block  is  hung  from  the 
lowest  set  of  timbers  and  a  rope  and  hook 
are  used  to  hoist  the  machines  in  and  out . 
of  the  buckets  and  to  swing  them  into  po- 
sition in  any  part  of  the  shaft.     The  ma- 


chines are  rigged  on  clamps  directly  off 
the  bars,  which  are  8  ft.  long  and  4^  ins. 
diameter.  There  is  no  difficulty  in  making 
a  secure  set-up.  Occasionally  the  bars  have 
to  support  four  machines  at  work,  but  gen- 
erally two  are  placed  on  each  bar  except 
the  one  on  the  pump  end  which  carries 
three. 

MACHINE  DRILUNG  IN   HARD  ROCK. 

The  drilling  of  long  holes  in  the  shaft 
bottom,  when  the  ground  is  full  of  points 
and  slips,  requires  considerable  skill.  In 
hard  ground  a  close  watch  has  to  be  kept, 
so  that  drills  are  not  kept  at  work  after 
they  are  too  dull,  otherwise  the  drills  will 
either  bend  or  break,  or  else  it  will  be 
found  impossible  to  get  the  next  drill  to 
follow.  Re-alining  a  drill  in  a  hole,  that 
has  "run  away,"  is  not  so  easy  as  it  is 
when  an  arm  is  used  on  the  bar,  for  no 
change  in  vertical  elevation  can  be  made. 
If  a  hole  gives  trouble  the  jig  bolt  is  first 
slackened  a  little,  then  the  clamp  is  moved 
along  the  bar,  in  whatever  direction  may 
appear  best,  and  the  bolts  tightened  again. 
If  trouble  is  still  apparent  the  clamp  bolts 
are  loosened  a  little,  while  the  machine  is 
running;  then  very  often  the  machine  will 
aline  itself.  The  following  trick  used  when 


done.  It  shows  the  time  consumed  in  drill- 
ing, cleaning  out,  lowering  timbers,  clean- 
ing down  shaft,  etc.  Any  falling  off  in  ef- 
ficiency is  at  once  shown  and  its  reason 
can  be  sought.  The  following  (Table  I.) 
is  a  specimen  of  log  book  kept  at  this  time 
for  machine  sinking.  This  log  also  indi- 
cates fairly  well  the  time  consumed  in  the 
different  operations  of  sinking  this  shaft. 

In  this  shaft  the  best  cleaning-out  done 
was  60  buckets  hoisted  from  2,100  ft.  in 
3  hrs.  40  mins.,  including  10  mins.  spent  in 
coming  down  to  work.  With  four  buckets 
at  the  Village  Deep  shaft  80  buckets  of 
rock  have  been  hoisted  in  354  hours  from 
a  depth  of  about  1,500  ft.  At  the  Brakpan 
shaft  107  buckets  have  been  hoisted  and 
the  shaft  drilled  over  by  hand  in  eight 
hours. 

As  there  was  no  drill-sharpening  ma- 
chine at  this  mine,  bits  of  star  section 
could  not  be  jumped  up  and  formed  from 
the  steel.  Consequently  one  had  to  follow, 
what  is  the  usual  custom  in  this  field,  of 
using  for  all  cross-bits,  star-section  steel 
welded  upon  octagon  steel.  There  are  in 
fact  only  a  few  mines  on  the  Rand 
equipped  with  machines  for  sharpening  and 
making  machine  drill-bits.     In  this  respect 


Tablb  I. — Loo  roR  Shaft  Sinkino  with  Hachinbs,  Rand  Collibrs,  Ltd. 


December,  1906. 


Date. 


Shift. 


Buckets 
Hoisted. 


Rock.  Water. 


Time  of  Shift. 


Length 
Shift. 


Time  Lost. 


I 


Timber 
Cleaning. 


Lowering 

Wall 

Plates. 


Sth 

Drilling 

« 

1:40  a.m. 

4:10  a.  m. 

Muck'g  1st 

eo 

5:38  a.  m. 

10:10  a.  m. 

eth 

2nd 

£0 

11:45  a.  m. 

3:20  p,  m. 

3rd 

50 

3:20  p.  m. 

11:45  a.  m. 

7th 

4th 

20 

1215  am. 

3:45  a,  m. 

I  Hrs. 
I  14 
i     4 

!  I 

'     3 


MtD.'Hrs. 
30        1 
35 
35 
55 
30 


Min.!Hrs. 


Min 
35 


Total  buckets 

hoisted ;    180 


Total  time  mucking      17         35      I 


25 


35 


Blasting. 


Hrs.   .Mil 


30 


30 


Total  time  for  round  —  36  hr,  35  min. 

Footage  sunk  for  week  ^=  28  ft.     For  month  =103  ft. 

Ground  sunk  through,  hard  diabase. 

Number  of  machines  for  drilling  on  shaft  bottom,  11 


a  bit  is  slightly  too  large  for  the  hole,  is 
certainly  bad  practice,  but,  nevertheless,  it 
is  often  useful :  The  chuck  bolts  are  loos- 
ened and  the  machine  is  cranked  back  so 
that  the.  chuck  is  used  as  a  hammer  to 
strike  the  shank  of  the  drill;  meanwhile 
the  drill  is  turned  by  hand.  The  hole  can 
thus  oft^n  be  reamed  out  and  the  drill 
made  to  follow. 

The  miners  going  down  after  blasting 
examine  the  timbers  for  loose  rock,  re-lay 
the  staging  and  pick  down  the  walls  of  the 
shaft.  The  shaft  timbers  are  examined  be- 
ginning about  200  ft.  above  the  bottom ;  but 
there  is  always  a  chance  that  loose  rock 
will  afterwards  fall  down  the  shaft.  The 
timbermen  are  assisted  by  natives  or  Chi- 
nese, so  that  there  is  also  always  the  danger 
of  tools  and  wedges  falling  to  the  bot- 
tom. Hence  work  on  the  shaft  bottom  is 
always  dangerous,  although,  fortunately, 
each  blast  tends  to  bring  down  any  loose 
rock  from  the  sides  or  on  the  timbers. 

In  shaft  sinking  the  keeping  of  a  log 
book   is    essential    for  checking   the   work 


.American  practice  is  far  in  advance,  when 
really  hard  ground  has  to  be  drilled. 
Welds,  however  well  made,  are  always  a 
source  of   weakness  and   trouble. 

The  diabase  in  this  shaft  was  of  excep- 
tionally hard  and  tough  character.  There- 
fore during  the  drilling  shift  it  was  neces- 
sary to  have  a  blacksmith  always  available 
to  sharpen  drills  to  any  gage  required 
owing  to  bits  wearing  abnormally  or  shat- 
tering. Star  bits  had  to  be  employed  up 
to  a  length  of  7'A  ft.  as  chisel  bits  lost 
their  gage  too  rapidly.  At  the  Village 
Deep  shaft,  where  the  rock  was  favorable 
for  drilling,  only  chisel  bits  were  used, 
after  the  starter  had  "pitched"  the  hole. 

Owing  to  the  use  of  welded  steel, 
breakage  of  drills  was  frequent  and  holes 
were  repeatedly  lost  owing  to  this  cause. 
Nothing  is  more  anoying  and  dishearten- 
ing to  the  operator  than  to  have  a  6-in. 
end  break  off  in  a  5- ft.  hole  that  had  re- 
quired, as  was  frequently  the  case,  three 
hours'  drilling  to  reach  that  depth.  It  was 
found  impossible  to  devise  any  really  sat- 
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isfactory  tongs  or  other  extractor  for  re- 
gaining these  ends.  When  drills  stuck  in 
holes,  owing  to  bending  or  other  causes, 
a  clamp  extractor,  Fig.  i,  was  found  very 
useful. 

The  air  pressure  that  we  used  in  hard 
*rock  was  80  lbs.  per  sq.  in.;  when  in  the 
hardest  rock,  we  found  it  better  to  reduce 
this  to  70  lbs.,  for,  though  the  speed  of 
drilling  was  much  reduced,  fewer  drills 
were  broken  and  fewer  holes  were  lost  on 
that  account.  But,  when  the  shaft  bottom 
was  in  quartzites  of  moderate  hardness,  90 
lbs.  pressure  was  employed  and  it  resulted 
in  much  more  rapid  drilling.  In  such  rock 
three  8-ft.  vertical  holes  are  easily  drilled 
in  two  hours;  at  the  producing  mines  in 
rock  of  the  same  hardness,  with  the  pres- 
sure there  employed,  22  ft.  of  hole  is  the 
average  amount  drilled  during  an  8-hour 
shift. 

Only  the  best  brands  of  chisel  steel,  cost- 
ing II  to  12  cts.  per  pound,  would  stand  in 
this  diabase  without  bending;  but,  for  the 
longest  drills,  having  chisel  bits  and  11  ft. 
long,  I -in.  steel  was  found  to  stand  satis- 
factorily with  the  3^-in.  machines.  Next 
to  the  welds,  the  worst  breakage  of  steel 
occurred  at  the  shanks.  The  ends  of  the 
shanks  were  most  carefully  hardened  to 
prevent  burring  up,  but  they  broke  badly 
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Fig.   1 — Clamp    Extractor  for   Removing 
Drill*. 

just  outside  the  chuck,  where  the  diameter 
was  reduced  by  swaging  to  form  the  shank. 

The  patent  Simplex  chuck,  manufactured 
by  Stephens,  of  Camborne,  England,  Fig. 
2,  is  much  better  than  the  ordinary  English 
and  American  chucks.  Steel  of  ordinary 
octagonal  section  can  be  used  without 
shanking.  As  shown  in  the  accompanying 
cut,  the  side  of  the  chuck  is  cut  away  and 
the  long  pad  or  key  clamps  the  steel 
against  a  half-chuck  bushing  on  the  other 
side.  Wear  on  this  bushing  can  be  cheaply 
taken  up  by  liners.  The  key  is  easily  tight- 
ened or  loosened  by  a  tap  of  a  hammer. 
A  great  saving  of  bushings  and  in  the  cost 
of  shanking  results  when  this  chuck  is 
used. 

The  machines  in  use  here  are  3?4-in. 
IngersoU-Sergeant  drills,  equipped  with  an 
auxiliary  valve,  and  the  3F4-in.  Holman 
air-valve  drills.  Generally,  the  American 
machines  were  preferred  for,  as  they  were 
made  of  better  material,  they  required  few- 
er repairs;  no  great  difference  in  the  speed 
of  drilling  was  noted.  Eleven  machines 
are  used  in  the  shaft  bottom.  At  the  Vil- 
lage Deep  shaft  twelve  machines,  rigged 
on  four  bars,  were  used.  Here  eleven 
machines  were  sufficient.  The  hoisting 
buckets  work  in  the  two  compartments,  5 
ft.  long,  next  the  pump  compartment.  The 
pump  compartment   is  8  ft.   long.     When 


the  sump  or  cut  is  taken  out  under  the 
two  hoisting  compartments  there  is  a  space 
of  about  13  ft.  at  one  end  of  shaft  and  of 
10  ft.  under  the  pump  compartment  end. 
Five  bars  are  rigged,  two  under  the  pump 
end  and  three  under  the  two  unused  hoist- 
ing compartments.    Five  machines  drill  15 


Fig.  2 — Simplex   Drill   Chuck. 

holes  on  one  side  of  the  cut  and  six  ma- 
chines drill  18  holes  on  the  other  side  of 
the  cut.  If  any  extra  holes  should  be  re- 
quired there  is  always  a  machine  that  has 
finished  its  holes,  before  the  machines  drill- 
ing the  center  holes  are  through,  and  it  is 
available  for  the  work.  The  distances 
apart  of  the  bars  and  the  arrangement  of 
holes  are  shown  by  Fig.  3. 

The  air  is  carried  down  the  shaft  in  a 
6-in.  pipe,  placed  in  the  pump  compart- 
ment. A  double  platform  is  put  in  over 
the  pump  compartment  and  the  two  unused 
hoisting  compartments.  A  cross  piece  of 
4-in.  pipe,  provided  with  cocks,  is  run 
across  the  shaft;  five  hose  are  coiled  on 
hooks,  hanging  from  the  shaft  timbers  on 
one   end  and  the  other  six  on   the  other 
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Fig.    3 — Diagram    Arrangement    of    Drill 
Holes. 

end.  At  first  these  hose  were  100  ft.  long 
and  the  stage  kept  from  60  to  100  ft.  from 
the  bottom,  the  6-in.  pipe  being  lengthened 
whenever  a  distance  of  40  ft  was  sunk.  In 
really  hard  ground,  however,  the  hose  and 
platforms  suffered  too  much  from  fljring 
rock.     Hose,  150  ft.  long,  were  therefore 


used  and  the  platforms  kept  further  from 
the  bottom.  Six  natives  and  a  white  man 
are  sent  up,  just  before  the  drilling  of  the 
round  is  completed,  to  haul  up  the  hose. 
Two  of  the  natives  remain  on  the  timber 
platform  about  40  ft  from  the  shaft  bot- 
tom; thus  the  hose,  though  heavy,  are 
easily  and  quickly  hauled  up. 

In  some  cases  all  the  hose  are  attached 
to  one  detachable  pipe  and  are  counter- 
balanced by  a  weight  on  a  rope  passing 
over  a  pulley  high  up  in  the  shaft  This 
pipe  is  taken  off  just  before  blasting  and 
hoisted  high  enough  so  that  the  hose  hang 
high  enough  in  the  shaft  to  be  out  of  the 
way  of  flying  rocks.  This  method  hu 
the  disadvantage  that  excess  length  low- 
ered must  be  taken  up  again  and  the  hose 
secured  with  rope;  besides,  all  the  hose 
must  be  lowered,  when  only  one  is  re- 
quired at  each  end  of  the  shaft  for  blow- 
ing out  holes,  etc.;  the  remainder  are  then 
in  the  way  of  timbering  and  shoveling. 
The  platform  method,  though  it  is  ex- 
pensive and  troublesome,  is  perhaps  the 
most  convenient. 

The  costs  of  sinking  these  shafts  during 
certain  months  are  shown  in  Tables  11 
and  III. 

Table   II.— Coet  of  Sinklno  No.   1   Shaft 

(August    190T;     131    ft.,    sunk   through  hard 

quartxites.) 

Winding  ropes  and  bell   lines $    0.224 

Tramn-lng     4.27t 

Sinking*     S7.51J 

Cleaning    up   broken    rock 19.47* 

Pumping     S.42(l 

Hauling     «.Mi 

Ughtln*     1.5J5 

Total   sinking  costs   per  foot $  7t.*57 

Timbering    B.701 

t>adders     6M 

Lagging     1.0$ 

Air    brattice    1.791 

Total    cost     »1M.»I 

General  expenses  on  two  shaft  basis.      &i(7 

Total  cost  per  foot $110.((S 

'This  Includes  the  cost  of  breaking  the 
ground  and  shoveling,  of  explosives  and  of 
maintenance  of  rock  drills. 

Table  III.— Cost  of  Sinking  No.  11  Shaft. 

(Decembrer,  1906;  103  ft.,  sunk  through  hard 

diabase.) 

Winding  ropes  and  bell  lines I    1.711 

Surface   tramming   5.44t 

Sinking*     70.471 

Pumping   t.tll 

Hauling    9.87t 

Lighting    JOS 

Total   sinking  costs   $94,988 

Timbering   S4.SH 

tiOdders «9J 

Air  brattice  wall   1««I 

Lagging   4.76* 

Administration   and   general   charges.    10.023 

Total  cost  per  foot tl3(.n> 

*Thls  Includes  the  cost  of  Iveaking  the 
ground  and  shoveling,  of  explosives  and  of 
maintenance  of  rock  drills. 


According  to  a  blue  book  recently  is- 
sued by  the  Royal  Commission  of  Mints 
of  Great  Britain,  there  were,  daring  the 
period  1895  to  190S,  185  explosions  of  fire 
damp  or  coal  dust  resulting  in  720  deaths. 
In  119  of  these  cases  the  explosions  were 
caused  by  the  use  of  unprotected  lights, 
253  men  losing  their  lives  in  consequence. 
During  the  same  period  the  total  number 
of  deaths  from  all  classes  of  accidents  was 
io,ao2.  Of  these  4,793  fatalities  were  due 
to  falls  of  roof  or  sides  and  1,828  to  haul- 
age accidents. 
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Data  on  the  Steam  Shovel  and  Grader 

Work  at  the  Belle  Fourche  Dam. 

On  Jan.  22  the  Secretary  of  the  Interior 
suspended  the  contract  with  Orman  & 
Crook  of  Pueblo,  Colo,  for  the  construc- 
tion and  completion  of  the  Belle  Fourche 
dam  and  distribution  canals,  Belle  Fourche, 
S.  Dak.  The  contract  was  entered  into 
Nov.  14,  1905,  the  total  estimated  amount 
being  $1,003,299.  A  complete  report  of  the 
work  done  in  placing  material  in  the  dam 
by  Orman  &  Crook  during  the  years  1906 
and  1907  has  been  compiled  by  W.  W. 
Patch  and  submitted  to  the  chief  engineer 
of  the  United  States  Reclamation  Service. 
This  report,  according  to  the  Monthly  Bul- 
letin of  the  Service,  shows  that  there  have 
been  placed  504,000  cu.  yds.  of  earth,  305,- 
000  of  which  were  excavated  with  steam 
shovels  and  transported  with  locomotives 
and  cars,  and  199,000  of  which  were  ex- 
cavated with  elevating  graders  and  trans- 
ported with  dump  wagons  and  teams. 

The  steam  shovel  equipment  consisted  of 
one  7S-ton  Vulcan  steam  shovel  during  1906 
and  two  75-ton  Vulcan  shovels  during  1907. 
The  transporting  outfit  consisted  of  18- 
ton  Davenport  dinkey  engines  each 
equipped  with  ten  4-cu.  yd.  "Western" 
dump  cars.  The  average  haul  during  1906 
was  one  mile  against  a  maximum  grade  of 
2  per  cent,  while  that  of  1907  was  dowti 
grade  for  the  same  distance  with  a  max- 
imum grade  of  4  per  cent.  The  spreading 
of  material  on  the  dam  was  done  with  4- 
horse  buck  scrapers,  the  leveling  with  6- 
horse  road  levelers,  the  sprinkling  with  two 
lines  of  2-in.  pipe  and  hose  and  the  rolling 
with  a  32-H.  P.  21 -ton  traction  engine. 

The  grader  outfit  consisted  of  elevating 
graders  of  standard  size  drawn  either  by 
!6  horses  or  by  32-H.  P.  ao-ton  traction 
engines.  The  transporting  was  done  by 
means  of  3-horse  "Aurora"  dump  wagons 
with  a  capacity  of  about  1.5  cu.  yds.,  the 
average  haul  being  about  1,300  ft.  The 
leveling,  sprinkling  and  compacting  were 
done  with  the  same  equipment  as  was  used 
for  the  steam  shovel  work. 

Common  labor  cost  from  $2.25  to  $2.50 
per  man  per  lO-hour  day;  horse  hire.  $T.I5 
per  horse  per  day,  and  coal,  $10.50  per  ton 
delivered  on  the  work.  The  unit  cost 
given  includes  all  local  general  expenses, 
plant  depreciation,  repairs  and  supplies  in 
addition  to  labor  cost.  The  general  ex- 
penses amounted  to  about  3.3  cts.  per  cubic 
yard  for  the  steam  shovel  work  and  about 
22  cts.  for  the  grader  work. 

The  average  unit  cost  per  cubic  yard  for 
the  whole  period  for  the  steam  shovel 
work  was  $0,398  per  cubic  yard,  the  daily 
average  output  being  951  cubic  yards  per 
shovel  per  lo-hour  day.  The  average  unit 
cost  for  the  grader  work  was  $0,266  per 
cubic  yard,  the  average  daily  output  being 
S56  cu.  yds.  per  grader  per  lo-hour  day. 

Further  data  regarding  this  dam  were 
given  on  page  iii  of  the  Feb.  19  issue  of 
Encineemkc-Contracting,  in  the  article  on 
the  Ashokan  Dam  Controversy. 


Unclassified  and  General  Articles 


Note:  This  section  is  devoted  to  methods  and  cost  articles  on  construction' 
work  not  properly  coming  under  any  of  the  preceding  classifications. 


The  Report  of  the  Canadian   Govern- 
ment Commission  on  the  Quebec 
Bridge  Failure. 

The  commission  appointed  to  investigate 
the  Quebec  bridge  failure  submitted  its  re- 
port to  the  Canadian  Parliament  on  March 
9.  This  commission  was  composed  of  Mr. 
Henry  Holgate,  Civil  Enginer,  Montreal, 
P.  Q.,  Mr.  John  G.  G.  Kerry,  Civil  Engi- 
neer, Toronto,  Ont.,  and  Prof.  John  Gal- 
braith,  Toronto,  Ont.,  and  its  report  gives 
in  detail  the  studies  of  the  commission  and 
its  conclusions.  The  length  of  the  report 
permits  only  the  presentation  of  the  con- 
clusions here;  they  are  as  follows: 

"As  a  conclusion  reached  from  the  evi- 
dence, and  from  our  own  studies  and  tests, 
we  are  satisfied  that  the  bridge  fell  be- 
cause the  latticing  of  the  lower  floors  near 
the  main  pier  was  too  weak  to  carry  the 
stresses  to  which  it  was  subjected.  We 
also  believe  that  the  amount  of  these  lat- 
tice stresses  is  determined  by  the  devia- 
tion of  the  lines  of  centres  of  pressure 
from  the  axis  of  the  chords  and  this  de- 
viation is  largely  affected  by  the  conditions 
at  the  ends  of  the  chords.  We  must,  there- 
fore, conclude  that  although  the  lower 
chords  9-L  and  9-R  anchor  arm,  which  in 
our  judgment  were  the  first  to  fall,  failed 
from  weakness  of  latticing,  the  stresses 
that  caused  the  failure  were  to  some  ex- 
tent due  to  the  weak  end  details  of  the 
chords  and  to  the  looseness,  or  absence  of 
the  splice  plates  arising  partly  from  the 
necessities  of  the  method  of  erection 
adopted  and  partly  from  a  failure  to  ap- 
preciate the  delicacy  of  the  joints  and  the 
care  with  which  they  should  be  handled 
and,  watched  during  erection.  We  con- 
clude from  the  tests  that  owing  to  the 
weakness  of  the  latticing  the  chords  were 
dangerously  weak  in  the  body  for  the  duty 
they  would  be  called  upon  to  do.  We  have 
no  evidence  to  show  that  they  would  have 
actually  failed  under  working  conditions 
had  they  been  axially  loaded  and  not  sub- 
ject to  transfer  stresses  arising  from  weak 
ends  details  and  loose  connections.  We 
recognize  that  axial  loading  is  an  ideal 
condition  that  cannot  be  practically  attained 
but  we  do  not  consider  that  sufficient  effort 
was  in  this  case  made  to  secure  to  a  rea- 
sonable approach  to  this  condition." 

The  commissioners  find  that: 

(a)  The  collapse  of  the  Quebec  bridge 
resulted  from  the  failure  of  the  lower 
chords  in  the  anchor  arm  near  the  main 
pier.  The  failure  of  these  chords  was  due. 
to  their  defective  design. 

(b)  The  stresses  that  caused  the  fail- 
ure were  not  due  to  abnormal  weather 
conditions  or  accident,  but  were  such  as 


might  be  expected  in  the  regular  course  of 
erection. 

(c)  The  design  of  the  chords  that  failed 
was  made  by  Mr.  P.  L.  Szlapka,  the  De- 
signing Engineer  of  the  Phoenix  Bridge 
Co. 

(d)  This  design  was  examined  and  offi- 
cially approved  by  Mr.  Theodore  Cooper, 
Consulting  Engineer  of  the  Quebec  Bridge 
&  Ry.  Co. 

(e)  The  failure  cannot  be  attributed  di- 
rectly to  any  cause  other  than  errors  in 
judgment  on  the  part  of  these  two  engi- 
neers. 

(f)  These  errors  of  Judgment  cannot 
be  attributed  either  to  lack  of  common  pro- 
fessional knowledge,  to  neglect  of  duty,  or 
to  a  desire  to,  economize.  The  ability  of 
the  two  engineers  was  tried  in  one  of  the 
most  difficult  professional  problems  of  the 
day,  and  proved  to  be  insufficient  for  the 
task. 

(g)  We  do  not  consider  that  the  speci- 
fications for  the  work  were  satisfactory  or 
sufficient,  the  unit  stresses  in  particular  be- 
ing higher  than  any  established  by  past 
practice.  The  specifications  were  accepted 
without  protest  by  all  interested. 

(h)  A  grave  error  was  made  in  assum- 
ing the  dead  load  for  the  calculation  at  too 
low  a  value,  and  not  afterwards  revising 
this  assumption.  This  error  was  of  suffi- 
cient magnitude  to  have  required  the  con- 
demnation of  the  bridge  even  if  the  details 
of  the  lower  chords  had  been  of  sufficient 
strength  because,  if  the  bridge  had  been 
completed  as  designed,  the  actual  stresses 
would  have  been  considerably  greater  than 
those  permitted  by  the  specifications.  This 
erroneous  assumption  was  made  by  Mr. 
Szlapka  and  accepted  by  Mr.  Cooper,  and 
tended  to  hasten  the  disaster. 

(i)  We  do  not  believe  that  the  fall  of 
the  bridge  could  have  been  prevented  by 
any  action  that  might  have  been  taken 
after  August  27,  1907.  Any  effort  to  brace 
or  take  down  the  structure  would  have 
been  impracticable  owing  to  the  manifest 
risk  of  human  life  involved. 

(j)  The  loss  of  life  on  August  29, 
1907,  might  have  been  prevented  by  the 
exercise  of  better  judgment  on  the  part  of 
those  in  responsible  charge  of  the  work 
for  the  Quebec  Bridge  &  Railway  Co.,  and 
for  the  Phoenix  Bridge  Co. 

(k)  The  failure  on  the  part  of  th*- 
Quebec  Bridge  &  Railway  Co.  to  appoint 
an  experienced  bridge  engineer  to  the 
position  of  chief  engineer  was  a  mistake. 
This  resulted  in  a  loose  and  inefficient  su- 
pervision of  all  parts  of  the  work  ori  the 
part  of  the  Quebec  Bridge  &  Railway  Co. 

(1)  The  work  done  by  the  Phoenix 
Bridge  Co.  in  making  the  detail  drawings 
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and  in  planning  and  carrying  out  the 
erection,  and  by  the  Phoenix  Iron  Co.  in 
fabricating  the  material  was  good  and  the 
steel  used  was  of  good  quality.  The  se- 
rious defects  were  fundamental  errors  in 
design. 

(m)  No  one  connected  with  the  general 
designing  fully  appreciated  the  magnitude 
of  the  work  nor  the  insufficiency  of  the 
data  upon  which  they  were  depending. 
The  special  experimental  studies  and  in- 
vestigations that  were  required  to  confirm 
the  judgment  of  the  designers  were  not 
made. 

(n)  The  professional  knowledge  of  the 
present  day  concerning  the  action  of  steel 
columns  under  load  is  not  sufficient  to 
enable  engineers  to  economically  design 
such  structures  as  the  Quebec  bridge.  A 
bridge  of  the  adopted  span  that  will  un- 
questionably be  safe  can  be  built,  but  in 
the  present  state  of  professional  knowledge 
a  considerably  larger  amount  of  metal 
would  have  to  be  used  than  might  be  re- 
quired if  our  knowledge  were  more  exact. 

(o)  The  professional  record  of  Mr. 
Cooper  was  such  that  his  selection  for  the 
authoritative  position  that  he  occupied  was 
warranted,  and  the  complete  confidence 
that  was  placed  in  his  judgment  by  the 
officials  of  the  Dominion  government,  the 
Quebec  Bridge  &  Railway  Co.,  and  the 
Phoenix  Bridge  Co.  was  deserved. 


Twelve    Letters     Commending     the 
American  Society  of  Engineer- 
ing Contractors. 

In  answer  to  the  editorials  and  invita- 
tions extended  to  engineers  and  contractors 
to  apply  for  membership  in  this  proposed 
society,  Mr.  Gillette  has  received  scores 
of  letters  advocating  the  formation  of  such 
an  organization.  The  total  number  of  ap- 
plications now  exceeds  700.  It  would  seem, 
therefore,  that  the  permanent  organization 
should  soon  be  effected.  An  application 
blank  can  be  found  on  page  32  of  the  ad- 
vertising section. 

Twelve  letters  commending  the  formation 
of  the  society  follow : 

Sir: — Enclosed  find  my  application  for 
membership  in  the  society  you  propose 
forming.  In  addition  to  this  I  shall  be  glad 
to  give  my  services  to  committee  work  so 
far  as  my  time  and  present  occupation  will 
permit.  Trusting  that  you  may  be  success- 
full  in  your  efforts  in  this  good  cause,  I 
am 

Very  truly  yours, 

Alexander  Haring, 
Professor   of   Bridge   and    Railway   Engi- 
neering,   New     York    University,    New 
York  City. 


Sir: — Kindly  note  the  attached  applica- 
tion for  membership  in  the  above  mention- 
ed society.  Your  efforts  meet  with  my 
full  approval,  and  I  would  request  that  I 
be  fully  advised  in  regard  to  its  develop- 
ment.   Placing  myself  and  services  at  your 


disposal  in  any  way  that  I  can  be  of  assist- 
ance to  you  in  this  matter,  I  am 
Yours  very  truly, 

I.  Rupert  Packard, 
General  Manager  for  J.  T.  Finn,  Contract- 
or, New  York  and  Altoona,  Pa. 


Hoping  for  the  best  of  success,  I  am. 
Very  truly  yours, 

Frank  A.  Heruans, 
Engineer  and  Contractor,  Cleveland,  Ohio. 


Sir: — I  shall  be  very  glad  to  be  kept  in- 
formed as  to  developments  on  the  subject 
of  the  American  Society  of  Engineering 
Contractors,  and  trust  that  definite  results 
will  materialize  at  no  distant  date.  I  be- 
lieve an  organization  such  as  this  is  abso- 
lutely necessary  in  furthering  the  welfare 
of  the  contracting  world.  I  shall  be  glad 
to  mention  the  subject  to  any  of  my  friends 
who  are  interested,  and  hope  to  be  able  to 
add  materially  to  the  membership  thereby. 

Awaiting  your  further  favors,  I  am, 
Yours  very  truly, 

R.  Lincoln  Murphy, 
Contracting  Engineer  St.  Louis  Expanded 
Metal  Co.  

Sir: — Inclosed  find  my  application  as  a 
member  of  the  American  Society  of  Engi- 
neering Contractors.  I  should  also  like  to 
have  the  firm's  name  put  in,  as  I  think  you 
are  taking  one  of  the  most- valuable  steps 
ever  made  in  the  interest  of  engineers  and 
contractors.  Trusting  the  year  19018  will 
see  your  efforts  crowned  with  success,  I  am 
Yours  truly, 

J.  Ames  Dickey,  C.  E., 
Sec.  and  Gen.  Man.  Jas.  D.  Funk-  &  Co., 

Inc..    Railroad     Contractors,    Box     167, 

Covington,  Virginia. 


Sir : — Replying  to  your,  letter  of  March 
6th,  in  regard  to  urging  some  of  my  con- 
tractor friends  to  join  the  proposed  Ameri- 
can Society  of  Engineering  Contractors,  I 
beg  to  suggest  that  you  send  me  some  blank 
application  forms  and  I  will  take  pleasure  in 
doing  a  little  missionary  work  in  this  vicin- 
ity. 

I  am  a  strong  believer  in  the  systematic 
and  thorough  methods  of  cost  analysis  and 
determination  advocated  by  you,  and  I  am 
convinced  that  the  society  proposed  by  you 
can  be  made  of  greatest  benefit  to  the  en- 
gineering and  contracting  interests. 
Yours  very  sincerely, 

P.  S.  Fitzgerald, 
Chief   Engineer    N.    P.    Pratt  Laboratory, 

Atlanta,  Ga.       

Sir: — I  am  interested  in  your  movement 
towards  an  "American  Society  of  Engi- 
neering Contractors."  I  realize  that  there 
is  much  to  be  gained  on  both  sides  by  such 
a  union  and  if  the  field  or  scope  of  mem- 
bership is  extended  to  Canada,  would  be 
pleased  to  enter  my  name  as  a  provisional 
member.  Yours  truly, 

Edw.  S.  Fuce, 
Gait,  Ontario,  Canada. 


Sir : — Inclosed  please  find  my  application 
for  membership  to  American  Society  of 
Engineering  Contractors.  I  am  exceeding- 
ly interested  in  the  formation  of  such  a 
society,  and  I  will  give  the  movement  my 
best  support. 


Sir:— I  inclose  application  for  charter 
membership  in  proposed  American  Society 
of  Engineering  Contractors.  I  think  that 
it  will  be  a  good  thing  for  engineers  and 
contractors  to  get  together  and  try  to 
formulate  specifications  that  are  fair  to 
both  sides. 

I  don't  like  to  have  to  watch  a  contractor 
as  if  he  were  a  thief  unless  he  proves  bun- 
self  to  be  such. 

Yours  respectfully, 

George  Story,  C.  £., 
City  Engineer  San  Luis  Obispo,  Cal. 


Sir: — I  take  pleasure  in  inclosing  appli- 
cation for  charter  membership  in  the  Amer- 
ican Society  of  Engineering  Contractors. 
I  am  very  much  interested  indeed,  in  your 
plan,  and  most  heartily  trust  it  will  suc- 
ceed. Yours  very  truly, 

J.  N.  Gunn, 
President    Gunn,    Richards    &    Co.,    New 

York  City.         

Sir:— Here's  to  your  good  health  to  the 
new  society's  good  health.  May  it  soon  be 
bom,  live  long  and  prosper,  if  you  will  par- 
don the  paraphrase. 

The  proposed  amalgamation  of  interests 
from  both  sides  of  the  fence  should  do  an 
immense  amount  of  good.  There  is  at 
least  a  goodly  field  in  which  to  do  your 
missionary  work.  The  writer  has  worked 
on  both  sides  of  the  fence,  and  he  ,be- 
lieves  he  is  numbered  among  those  who  un- 
derstand and  appreciate  your  motives. 
Faithfully  yours, 

Joseph  A.  Sargent, 
Manzanillo,  Cuba. 


Sir :— Herewith  inclosed  find  application 
form  duly  filled  out.  I  heartily  agree  with 
the  idea  of  the  association  as  set  forth  and 
am  fully  convinced  that  much  good  will 
result,  not  only  to  the  parties  directly  con- 
cerned, but  to  the  country  at  large. 

Wishing  you  success  in  the  cause,  I  re- 
main Yours  sincerely, 

C.  D.  V.  Fairchilo, 
Res.  Engr.  Grand  Trunk  Pacific  Ry.,  Fort 

William,  Ontario,  Canada. 


Sir:— I  am  engineer  for  the  Atlantic, 
Gulf  &  Pacific  Co.,  the  largest  contract- 
ing firm  on  these  islands.  The  same  firm 
does  extensive  business  in  the  states. 

We  have  completed  the  Manila  Harbor 
Improvement,  many  reinforced  contract 
buildings  and  bridges.  We  are  building 
two  steel  wharves,  each  1 10  by  650  ft.,  also 
the  new  sewer  and  water  systems.  This 
work  amounts  to  3  or  4  millions  (gold). 

I  join  with  you  most  heartily  in  advanc- 
ing the  good  cause  which  you  have  started. 
I  will  try  and  convince  my  friends  of  your 
splendid  organization.    I  am 
Yours  truly, 

Edward  I.  Clawiter, 
Manila,  P.  I. 
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Kediods  and  Costs;  Some  Old,  Some 
New. 
Making  Brick  Aqueduct  Watertight— 

In  order  to  secure  water  tightness  in  a 
brick  aqueduct,  where  it  was  carried  over 
a  360  ft.  masonry  bridge,  a  continuous 
lining  of  sheet  lead  was  placed  back  of 
the  brick.  The  interior  lining  of  the 
aqueduct  was  8  ins.  of  brick,  and  back  of 
this  were  placed  sheets  of  lead  16  ft.  long 
by  9  ft.  wide,  weighing  5  lbs.  per  square 
foot.  The  sheets  were  burned  together 
without  the  use  of  solder.  Before  the 
lead  was  placed  the  bottom  and  sides  of 
the  aqueduct,  against  which  it  was  to  be 
placed,  were  smoothly  plastered  and 
then  painted  with  asphalt.  After  the  lead 
sheets  were  placed  they  were  covered 
with  a  third  layer  of  asphalt. 

Moving  a  Tank. — It  became  necessary 
to  move  an  iron  tank  to  a  position  130 
ft.  distince,  the  following  methods  being 
employed  in  the  work:  A  beton  founda- 
tion was  first  constructed  at  the  new  site, 
and  a  dike  constructed  about  the  two 
foundations.  The  tank  was  then  hermet- 
ically sealed  and  air  pumped  in  by  a  com- 
pressor. Water  was  next  pumped  into 
the  diked  area  from  a  neighboring  canal 
and  the  air  pressure  in  the  tank  regulated 
as  the  water  rose  about  it.  When  the 
unk  floated  it  was  hauled  by  cables  to 
its  new  site,  and  the  compressed  air 
gradually  released  until  the  tank  settled 
to  position.  The  tank  was  82  ft.  in  diam- 
eter, 32  ft  high,  weighing  140  metric  tons. 
Dau  on  Cast-iron  Work.— The  total 
weight  of  the  cast-iron  stairway  trim, 
manhole  covers,  etc.,  in  the  U.  S.  Govern- 
ment Printing  Office  at  Washington,  D. 
C,  was  80  tons.  The  total  value  in  phice 
was  $17700  or  $221.25  per  ton.  The  cost 
of  erection  was  $62.50  per  ton.  The 
w.iges  paid  per  eight-hour  day  were  as 
follows: 

Superintendent  $5.25 

Foremen ^-25 

Ironworkers 3.45 

Helpers 1-60 

Smith 2.25 

The  total  weight  of  the  cast-iron 
frames  and  baseboard  in  the  building  was 
743.4  tons  of  the  total  contract  amount- 
ing to  $107,800  or  $145  per  ton.  The  cost 
of  erection  was  practically  $23  per  ton. 

Data  on  Constructing  Concrete  Pipe. 
—The  following  estimates  of  cost  of  con- 
crete pipe  manufactured  by  force  account 
on  the  Shoshone  Project  are  l^sed  on  the 
results  of  five  days'  work  in  November, 
1907-  The  figures  arc  given  in  the  Month- 
ly Bulletin  of  the  U.  S.  Reclamation  Serv- 
ice. The  cost  of  cement  was  $305  per 
barrel,  of  sand  about  $140  per  cu.  yd.,  and 
of  labor  $5  per  day  for  one  foreman,  $3 
per  day  each  for  two  men  and  $2.75  per 
day  each  for  two  men.  Plant  depreciation 
and  administrative  expenses  are  not  includ- 
ed in  the  unit  costs  given.  The  concrete 
was  made  of  I  part  cement  and  3  parts 
sand.  The  size  and  the  thickness  of  the 
pipe,  the   weight   and   the   unit   cost   per 


linear  foot  thereof  and  the  number  of  lin- 
ear feet  manufactured  in  the  five  days 
ace  tabulated  below. 

Wt  p«r       No.  Cost 

Diam.      Thick.       lln.  tt.    ft.  made,  per  n. 
Ins.  L.IM. 


^!i 


i'4- 

18  1% 

24  2 

36  3 


5e 

144 

$0.23 

94 

248 

.K, 

148 

5< 

.57 

36S 

S4 

I.IS 

Underdraining  a  Basement.— In  order 
to  make  dry  the  basement  of  a  new  build- 
ing it  was  necessary  to  lower  the  ground 
water  from  4  to  7  ft.  The  situation  was 
complicated  somewhat  by  the  fact  that 
there  were  a  number  of  elevator  pits  in 
the  basement,  the  pits  being  about  4  ft- 
deep.  It  was  finally  decided  to  run  one 
large  drain  to  the  north  and  west  of  all 
elevator  pits  and  carry  the  water  into 
a  sewer.  The  idea  was  that  the  drain 
would  intercept  the  ground  water  and 
carry  it  to  the  sewer,  and  that  this 
would  lower  the  ground  water 
at  least  4  ft.  over  all  that 
portion  of  the  site  south  and  east  of  the 
drain,  and  establish  a  new  gradient  for 
the  water  surface  for  some  distance  to 
the  north  and  west.  The  main  drain  was 
about  600  ft.  long  and  had  a  fall  of  a 
little  over  2  ft.  in  this  disUnce.  It  was 
made  of  12-in.  terra  cotta  pipe.  There 
were  also  some  8-in.  branches.  The  line 
was  laid  with  open  joints  and  surrounded 
with  broken  stone,  rather  coarse  next  to 
the  pipe,  but  quite  fine  at  some  distance 
from  it.  In  addition  most  of  the  pits 
were  covered  with  burlap  to  prevent 
silting  up  as  far  as  possible.  Two  man- 
holes were  provided. 

Laying  Submerged  Main.— A  15-in. 
watermain  was  laid  in  a  dredged  trench 
under  a  river  having  a  depth  of  9  ft. 
from  a  heavy  cableway  strung  across 
the  stream.  The  width  of  the  crossing 
was  about  100  ft.,  and  eight  i2-ft.  lengths 
of  hub  and  spigot  cast  iron  pipe,  with 
a  wrought-iron  hoop  shrunk  on  at  the 
•sockets,  were  used.  The  pipe  weighed 
1,850  lbs.  per  length.  The  cableway  was 
anchored  to  two  piles  on  each  bank  of 
the  river,  with  a  third  pile  at  each  an- 
chorage to  act  as  a  guide..  Five  ball  and 
socket  joints  were  used  in  laying  the 
pipe,  alternate  joints  being  made  with 
ball  and  socket.  Two  lengths  of  pipe 
were  put  together  and  a  lead  joint  made 
between  them,  half  of  a  ball  and  socket 
joint  being  attached  to  each  end  of  this 
two-length  section.  The  section  was 
then  hauled  across  the  river  by  chains 
rove  in  blocks  on  the  cableway  and  low- 
ered nearly  to  position  on  the  bottom 
of  the  river  between  two  barges,  placed 
8  ft.  apart  one  above  and  one  below  the 
trench,  the  weight  of  the  section  being 
transferred  to  these  barges.  Another 
two-length  section  was  then  made, 
hauled  across  the  stream  on  the  cable- 
way,  and  its  weight  transferred  to  the 
barges  after  the  ball  and  socket  joint 
between  the  two  sections  had  been  made. 
The  third  two-length  section  was  then 
run  out  on  the  cableway  and  suspended. 


while  the  fourth  two-length  section  was 
held  on  the  bank  by  means  of  a  derrick. 
The  trench  was  then  cleaned  out  and 
the  eight  jointed  lengths  lowered  sim- 
ultaneously with  chains  in  the  blocks 
from  which  they  were  supported.  One 
of  the  sections  was  held  above  the  water 
by  the  derrick  and  the  other  by  .the 
cableway  until  connections  could  be 
made  with  the  pipe  line  on  each  side  of 
the  river. 

Securing  Average  Sample  of  Garbage. 
— Studies  of  the  garbage  and  refuse  dis- 
posal situation  at  Milwaukee,  Wis.,  have 
recently  been  made  by  Mr.  Rudolph  Hcr- 
ing.  Consulting  Engineer,  New  York.     In 
connection  with  these  studies  tests  were 
made  to  ascertain  the  composition  and 
calorific  power  of  the    garbage.    These 
tests  were  made  by  Prof.  R.  E.  W.  Som- 
mer,  of  Milwaukee,  the  methods  employ- 
ed by  him  in  securing  an  average  sample 
of  garbage  being  described  in  his  report 
as  follows:    In  order  to  obtain  an  aver- 
age sample,  the  city  was  divided  into  five 
districts,  according  to  the  wealth  of  the 
population.      It    was    ascertained    how 
many  team  loads  are  collected  during  the 
same  length  of  time  (one  month)  in  each 
of  these  five  districts.    When  the  teams 
'  arrived,  Sept.  9,  1907,  there  were  taken 
as  many  unit  measures  of  each  of  the  five 
districts  as  the  district  gave  wagons  within 
the  same  time.     The  garbage  was  poured 
upon  a  sloping  hard  floor  and  well  mixed 
with  a  spade.     In  order  to  determine  the 
amount   of  liquid  which   is  pressed  out 
by  the  weight  of  the  garbage,  a  weighed 
quantity  of  the  mixed  garbage  was  filled 
into  a  barrel  having  a  double  perforated 
bottom,  and    allowed    to    stand  for    24 
hours,  and  the  liquid  which  drained  off 
was     weighed.    The     large    quantity    of 
mixed  garbage  was  piled   up  and  quar- 
tered down,  just  as  miners  do  in  order  to 
obtain  an  average  sample  of  ore.    After 
each  quartering,  the  garbage  was  com- 
minuted with  knives,  and  the  quartering 
and    comminution    continued     until     25 
lbs.  of  garbage  were  obtaiiied.  The  liquid 
pressed    out    by    these    processes     ran 
down  the  sloping  floor  and  was  collected, 
measured,   and   each   time   calculated   in 
the  right  proportion.    The  remaining  25 
lbs.  of    comminuted   wet    garbage    were 
brought  to  the  chemical  laboratory.  Here 
the  quartering  was  continued  until  about 
2   lbs.    were   obtained.     The    approximate 
2  lbs.  were  accurately  weighed  and  heat- 
ed in  a  water  bath  for  some  days,  until 
they  appeared   dry,  and  the  drying  pro- 
cess continued  in  a  drying  oven  at  105" 
C,  until  constant  weight.     The  loss    of 
weight  plus  the  weight  of  the  liquid  (pro- 
portionately calculated  for  2  lbs.)  which 
was  squeezed  out  by  the  process  of  com- 
minution gave  the  total  amount  of  water. 
The  dry  garbage  was  poured  in  an  iroti 
mortar   and   gave   a    coarse,    brownish- 
black     powder,     somewhat      resembling 
ground    coffee.    The    chemical    analysis. 
was  made  with  this  powder. 
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A  Light  for  Contract  Work. 

We  illustrate  herewith  the  Milburn 
acetylene  light  for  use  on  contract  work. 
Acetylene  is  a  gas  generated  from  carbide 
of  calcium  and  water,  one  pound  of  car- 
bide yielding  5  cu.  ft.  of  gas  having  three 
times  the  illuminating  power  of  ordinary 
coal  gas.  Calcium  carbide  can  be  purchased 
almost  anywhere,  and  at  the  usual  price, 
it  costs  less  than  15  cts.  for  to  hours  per 
1,000  candlepower  developed  in  the  Mil- 
bum  Light.    A  No.  3-Z  size  light  measures 


Milburn   Acetylene   Light 

12  ins.  square  by  36  ins.  high,  weighs  only 
80  lbs.,  and  develops  5,000  candlepower  at 
a  cost  of  60  to  75  cts.  per  night.  The  gas 
is  piped  from  the  gas  generator  to  the 
burner.  The  burner  may  be  mounted  on 
the  crane  of  a  steam  shovel,  so  as  to  throw 
a  powerful  light  on  the  face  of  the  excava- 
tion. The  light  is  unaffected  by  vibration 
or  by  the  weather.  Contractors'  lights  are 
made  in  many  sizes  from  50  candlepower 
up.  The  manufacturers  are  the  Alexander 
Milburn  Co.,  507  W.  Lombard  street,  Bal- 
timore, Md. 


The  value  of  machinery  and  plant  in- 
stalled in  the  fiscal  year  1906-7,  in  the 
mines  in  the  Transvaal,  increased  by  about 
$6,500,000  in  the  gold  mining  and  allied 
concerns,  by  $85,000  in  the  coal  mining  in- 
dustry, and  by  $800,000  in  industrial  con- 
cerns. Among  the  chief  items  for  new 
plant  during  the  year  were:  Steam  en- 
gines for  winding,  $400,000;  steam  engines 
for  compressors  (including  compressors), 
$275,000;  electric  generators  and  engines, 
$250,000;  belt  conveyors  and  elevators, 
$140,000;  reduction  plant,  $290,000;  treat- 
ment plant,  $315,000. 


Oatalogs  Worth  Having. 

Engineers  and  contractors  should  have 
on  file  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  In  sending  for 
catalogs  reviewed  or  advertised  in  this  pa- 
per, you  will  confer  a  favor  on  us  if  you 
will  write  direct  to  the  advertisers  and 
state  that  you  saw  the  catalog  mentioned 
in  Engineering-Contracting.  If  you  are  in 
the  market  for  tools,  machinery  or  supplies 
tell  us  and  we  will  notify  promptly  the 
leading  manufacturers. 

No.  0621.  Rubberhlde  Boots. — Rubberhlde 
Co.,   Boston,   Mass. 

These  pamphlets  describe  and  state  the 
wearing  qualities,  cost,  etc.,  of  a  special 
rubber  boot  with  leather  sole.  Guarantee  Is 
made  that  one  pair  of  these  boots  will  out- 
wear two  pairs  of  ordinary  best  quality  all- 
rubber  boots.  The  boats  are  made  in  all 
sixes  and  styles  for  contractors,  sportsmen, 
etc. 

No.  0622.  Steam  Bollsrs. — Minneapolis 
Steel  &   Machinery  Co.,  Minneapolis,  Minn. 

This  46-pase  pamphlet  gives  Illustrations, 
dimensions  and  general  catalog  Information 
of  the  various  types  and  styles  of  boilers 
made  by  the  company  named. 

No.  0623.  Water  Towers  and  Stand  Pipes. 
— Des  Moines  Bridge  &  Iron  Worlcs,  Des 
Moines,    Iowa. 

This  company  designs  and  manufactures 
an  extensive  line  of  water  towers,  stand 
pipes,  railroad  water  towers,  etc.,  and  a 
number  of  these  structures  are  Illustrated 
and  described  in  this  52-page  pamphlet. 
Tables  of  tank  capacities,  horsepower  for 
raising  water,  hose  streams,  friction  in 
pipes,  etc.,  of  use   to  engineers  are  given. 

No.  0624.  Artificial  Stone.— National  Stone 
Manufacturing    Co.,    Minneapolis,    Minn. 

This  company  manufactures  concrete 
blocks  or  artificial  stone  by  a  modification 
of  the  sand  mold  process  which  is  claimed 
to  do  away  with  crazing  or  surface  cracks. 
The  pamphlet  describes  briefly  the  process 
of  manufacture  and  its  advantages,  shows 
pictures  of  wall  and  ornamental  blocks  and 
gives  views  of  a  number  of  Interesting  arti- 
ficial stone  buildings  and  other  structures. 

No.  0625.  Qasoilne  Engines. — Waterous 
Engine  Works  Co.,    St.   Paul,   Minn. 

This  company  makes  a  complete  line  of 
gasoline  engines  for  general  power  purposes 
and  for  pumping  and  also  portable  and 
Are  engines.  This  32-page  pamphlet  Illus- 
trates and  describes  these  machines  in  some 
detail  and  give  the  usual  catalog  Informa- 
tion. Particular  stress  is  laid  upon  the 
workmanship  of  these  engines. 

No.  0626.  Quarried  Stone.— Kettle  River 
Quarries  Co.,  Minneapolis,  Minn. 

Kettle  River  sandstone  is  so  familiar  to 
builders  and  contractors  that  it  hardly 
needs  mention.  This  pamphlet  gives,  how- 
ever, a  very  interesting  description  of 
these  quarries  and  an  account  of  their  de- 
velopment and  of  the  methods  of  quarrying 
practiced  which  will  be  of  interest  to  every- 
one. 

No.  0627.  Well  Drllilng  Machinery.— R.  R 
Howell  &  Co.,  Minneapolis,  Minn. 

This  96-page  catalog  illustrates  a  general 
line  of  mill  and  farm  machinery  and  de- 
scribes in  detail  a  special  line  of  well  drill- 
ing machinery.  The  several  types  of  ma- 
chines are  fully  described,  tests  of  tools  and 
appliances  are  given,  and  full  directions  are 
given  for  operating  each  outfit. 

No.  0628.  Turbines. — Barnard  &  Leas 
Mfg.   Co..  Moline,   III. 

The  turbine  which  is  considered  in  this 
pamphlet  Is  the  Mollne-McCormick  turbine. 
The  pamphlet  contains  55  pages  and  is  one 
of  the  best  examples  of  catalog  work  in  the 
way  of  useful  information  given  that  we 
have  seen  for  some  time.  It  Is  In  fact  a 
very  complete  little  manual  on  turbine  prac- 
tice and  can  well  be  in  the  files  of  any  en- 
gineer. 

No.  0629.     Gas,  Qaaollne  and  Distillate  En- 

f lines. — The    Root   &    Vandervoort    Englneer- 
ng   Co..    East   Moline,    III. 

This  company  makes  a  full  line  of  Inter- 
nal combustion  engines  for  goneral  power 
and  pumping  work  and  also  portable  en- 
gines. Both  vertical  and  horizontal  en- 
gines are  described  In  detail,  directions  for 
operation  are  given  and  several  tables  of 
useful  Information  presented.  The  pamphlet 
has   64   pages  and   is  a   good   one. 


Personals. 


I 


Mr.  William  H.  Adams  has  been  appolgl 
ed   Borough   Engineer   of  Hanover,   Pa 

Mr.  A.  H.  Koebig,  Consulting  Engin. 
lias  removed  bis  offices  from  627  H.  W.  H. 
man  Bldg.,  Los  Angeles,  Cal.,  to  71)5-' 
Security    Bldg.,    that    city. 

Mr.    John    Cloughen    has    been    appoln 
Commissioner  of  Public  Works  of  ManI 
tan    Borough.    New    York    City,     auc 
Mr.    Henry   S.    Thompson,    resigned. 

Mr.  A.  W.  Robinson  has  been  conunlasla 
ed  to  examine  and  report  upon  the  p<na 
bilities  of  improving  the  navigation  of  tU 
River  Niger  by  dredging  and  ha«  sailed  M 
Africa.  , 

Mr.  C.  T.  Dike,  Superintendent  of  Coaj 
struction  for  the  Chicago  St  Northwesttq 
Ry.,  at  Pierre,  S.  Dak.,  has  been  transfernl 
to  a  similar  i>osltlon  at  Belle  Fourche.  a 
Dak. 

Mr.  Julius  M.  Dashiell  has  been  appointtl 
Sales  Manager  of  the  branch  ofllce  whU 
the  Wisconsin  Engine  Co.,  Corliss.  Wis, 
has  recently  opened  In  the  Candler  BMij 
Atlanta,  <3a. 

Mr.  L.  M.  Grant  has  been  appointed  Cos- 
structing  Engineer  in  charge  of  the  de- 
velopment of  the  underground  water  sup- 
ply at  Spokane,  Wash.,  succeeding  Mr.  £. 
C.    Wood,    resigiied. 

Messrs.  E.  R  Howard  and  C.  C.  Mou 
have  formed  a  partnership  and  ba.ve  openni 
offices  at  No.  80  Arcade,  Nashville.  TeniL 
where  they  will  engage  in  an  archltectunl 
and   engineering  practice. 

Mr.  E.  W.  Wlggln  has  been  appointed 
Superintendent  of  Bridges  and  Buildings  of 
the  New  York,  New  Haven  &  Hartfoni  R 
R.,  with  headquarters  at  New  Haven,  Cona. 
succeeding  Mr.   E.    E.    Pratt,   Jr.,    resigned 

Hugh  Bonner,  Fire  Commissioner  of  Nei 
York  City,  died  Mar.  13,  aged  74  years.  Sir 
Bonner  entered  the  New  York  Fire  Depart- 
ment in  1860  and  continued  in  the  service 
until  1899.  when  he  retired  as  Chief.  He 
was  appointed  Fire  Commissioner  Feb.  10  last 

Mr.  Paul  Chlpman  has  resigned  his  por- 
tion as  Engineer  with  the  Canadian  While 
Co.,  Ltd.,  of  Montreal,  Que.,  and  has  opened 
an  office  in  the  Dickman  Bldg.,  EvansvOle. 
Ind.,  where  he  will  engage  in  a  general  en- 
gineering practice. 

Henry  S.  Evelinet^contractor,  died  Fet. 
25,  at  his  home  in  Waterford,  N.  Y.,  aged 
61  years.  Mr.  Eveline  built  the  sewer  By>- 
tems  at  Amsterdam,  Waterford,  Little  FsIU 
Lanslngburg  and  Onconta,  in  New  Tork 
State,  and  at  a  number  of  places  in  Massa- 
chusetts. 

Samuel  Webber,  M.  Am.  Soc.  M.  E..  one 
of  the  best  known  of  the  older  hydraulic 
engineers,  died  recently  at  his  home  in 
Charlestown,  N.  H.  Mr.  Webber  at  one 
time  was  connected  with  the  water  power 
developments  at  Manchester,  N.  H.,  and  si 
Holyoke,  Mass. 

Messrs.  Edmund  M.  Burke  and  Henry  -^ 
Symonds,  have  entered  into  a  partnership 
and  have  opened  offices  at  8  Beacon  SL, 
Boston,  Mass.,  where  they  will  engage  In  1 
general  engineering  practice,  making  a  spe- 
cialty of  sanitary,  hydraulic,  municipal  sad 
gas  engineering. 

Mr.  W.  E.  Emery  has  resigned  as  Elsgi- 
neer  of  Maintenance  of  Way  of  the  Chicsgo 
&  Alton  R  R,  with  headquarters  at  Kan- 
sas City,  Mo.,  and  the  Jurisdiction  of  Mr 
C.  Q.  Delo,  Engineer  of  Maintenance  o( 
Way,  with  headquarters  at  Bloomingtoa 
III.,  has  been  extended  over  the  entire  vt- 
tern. 

The  New  York,  New  Haven  &  Hartford 
R.  R.,  has  been  divided  into  six  engineer- 
ing divisions,  the  division  engineers  being 
as  follows:  New  York  Division,  headquar- 
ters Harlem  River.  N.  Y.,  Mr.  H.  A.  W«st- 
er;  Shore  Line  Division,  headquarters  Ne» 
Haven,  Conn..  Mr.  F.  H.  Ellsworth;  Provi- 
dence Division,  headquarters  Providence.  R. 
I.,  Mr.  J.«  S.  Browne:  Boston -Midland 
Division,  headquarters  Boston.  Mass.,  Mr. 
G.  T.  Sampson:  Old  Colony  Division,  head- 
quarters Taunton,  Mass.,  Mr.  J.  W.  Pear- 
son: Western  Division,  headquarters  New 
Haven,  Conn.,  Mr.  W.   T.  Spencer. 

Mr.  R.  F.  Tucker  has  relinquished  bis 
active  participation  in  the  management  of 
Tucker  &  Vinton  to  assume  the  manage- 
ment of  the  Eastern  Department  of  the 
American  System  of  Reinforcing  which  has 
purchased  from  Tucker  &  Vinton  Its  patents 
covering  the  manufacture  of  unit  girder 
frames.  The  Arm  of  Tucker  &  Vinton, 
which  is  now  located  in  its  new  offices  st 
the  Terminal  Bldg.,  4l8t  St.  and  Park  Are.. 
New  York  City,  will  In  the  future  devote 
itself  to  steel  concrete  and  vault  light  con- 
struction. The  American  System  of  Rein- 
forcing will  have  offices  In  the  Bulldlnr 
Trades  Bldg.,  35  W.  82nd  St,  New  York 
City. 
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Public  Works  Commissions  Should  Be 
Composed  of  Engineers. 

In  our  issue  of  Feb.  19,  we  published, 
with  some  comment,  an  interview  with  an 
ex-mayor  of  Baltimore,  regarding  the 
legislating  out  of  office  of  the  sewerage 
commission  of  that  city,  and  the  appoint- 
ing of  a  new  commission  composed  mostly 
of  engineers. 


Four  years  ago  Baltimore  suffered  from 
a  severe  fire  that  nearly  destroyed  its  busi- 
ness section.  Steps  were  immediately  ta- 
ken to  rebuild  the  burnt  district,  and  many 
needed  improvements  were  started,  such 
as  the  widening  and  regrading  of  streets, 
the  building  of  extensive  piers  in  the  har- 
bor, a  complete  sanitary  sewer  system, 
storm  water  sewers,  school  buildings  and 
fire  engine  houses,  street  paving,  enlarging 
of  public,  parks,  amounting  in  the  aggregate 
to  about  $25,000,000. 

There  are  now  bills  before  the  Mary- 
land legislature  to  spend  $5,000,000  on  pav- 
ing in  the  city,  $5,000,000  for  additional 
water  supply,  and  additional  sums  for  oth- 
er improvements,  that  will  make  the  total 
amount  appropriated  for  improvements 
since  1904  foot  up  to  about  $40,000,000. 

The  expenditure  of  the  major  part  of 
this  vast  sum  is  in  the  hands  of  various 
commissions  appointed  by  the  mayor  of 
the  city.  The  work  that  the  individual 
commissioners  have  to  do  is  to  pass  upon 
the  plans  for  the  different  classes  of  work 
submitted  by  the  engineers  of  the  different 
commissions.  This  and  the  routine  of  ap- 
proving bills  are  their  principal  duties. 

Judging  from  the  Baltimore  daily  papers, 
the  present  sewerage  commissioners  are 
on  the  grill,  the  city  council  having  passed 
resolutions  to  investigate'  the  work  of  the 
commission  by  a  committee  of  councilmen. 
This  is  due  to  the  fact  that  the  estimated 
cost  of  $10,000,000  for  the  sewers  will  be 
exceeded,  the  commission  stating,  so  it  is 
reported,  that  an  additional  $4,000,000  wilt 
be  needed. 

Among  the  ten  reasons  given  for  the 
need  of  this  investigation,  by  the  member 
of  the  city  council,  in  introducing  his  reso- 
lutions, were  the  following: 

"First. — The  chairman  of  the  commission 
says  the  commission  simply  evolves  the 
policy  of  the  board  and  carries  out  the 
suggestions  of  its  engineer.  Why  such  a 
commission? 

"Fifth. — Men  on  the  commission  have 
had  no  experience  on  boards  where  con- 
struction work  was  involved,  which  places 
them  at  the  mercy  of  the  engineer." 

This  is  a  state  of  affairs  that  will  always 
occur  when  these  public  commissions  hav- 
ing in  charge  engineering  work  are  made 
up  of  so-called  business  men.  These  men 
may  be  able  business  men  and  of  great 
integrity,  but  their  ignorance  of  engineer- 
ing construction  puts  them  entirely  at  the 
mercy  of  incompetent  engineers.  In  New 
York  City  the  Board  of  Water  Supply  re- 
cently attempted  to  shield  themselves  be- 
hind their  engineers,  stating  they  had  re- 
jected the  lowest  bid  received  for  building 
the  Ashokan  Dam,  and  accepted  one  near- 
ly $2,500,000  higher,  acting  entirely  on  the 
advice  of  their  engineers  who  had  stated 
that  the  bid  of  the  lowest  bidder  was  be- 
low actual  cost.  A  statement  they  could 
not  afterwards  substantiate. 

One  of  these  New  York  commissioners 
stated  that  he  was  not  accustomed  to  mak- 
ing contracts,   as   it   was   not   one  of  the 


duties  of  a  banker.  Yet  the  awarding  of 
a  contract  is  as  nearly  a  business  propo- 
sition as  a  man  is  likely  to  have  presented 
to  him. 

All  of  these  things  point  to  but  one  con- 
clusion, namely,  public  works  commission- 
ers should  be  composed  in  whole  or  in 
part  of  engineers. 

Baltimore  should  profit  by  her  own  past 
experience  and  that  of  New  York,  and  if 
the  present  sewerage  comiTiission  is  legis- 
lated out  of  office,  its  successors  should  be 
appointed  from  the  engineering  profession. 
The  already  overworked  engineers  of  oth- 
er departments  should  not  be  given  the 
additional  duties  of  sewerage  commis- 
sioners, but  engineers  who  can  devote  the 
major  part  of  their  time  to  this  work 
should  be  appointed. 

The  civil  engineers  of  Maryland  should 
see  to  it  that  the  present  bills  before  their 
legislature  to  authorize  Baltimore  to  spend 
millions  on  their  streets  and  for  additional 
water  supply,  should  be  so  amended  that 
the  commissions  having  charge  of  this 
work  shall  be  made  up  of  engineers.  Fail- 
ing in  this,  the  attention  of  the  mayor  of 
the  city  should  be  called  to  the  matter,  and 
a  request  made  to  him  for  the  appoint- 
ment of  engineers  as  commissioners.  Many 
thousands  of  dollars  can  be  thus  saved  to 
the  city. 


The  excavation  of  Keno  Canal,  Klamath 
Project,  was  conducted  during  the  latter 
part  of  1907  by  the  U.  S.  Reclamation  Serv- 
ice by  force  account.  During  the  last  eight 
months  of  the  year  about  68,000  cu.  yds.  of 
earth  were  excavated,  of  which  about  38,000 
were  of  Class  i,  15,000  of  Class  2  and  15,000 
of  Class  3.  The  excavated  material  was 
classified  under  the  classes  given  in  Speci- 
fications No.  132.  The  average  unit  cost, 
including  plant  depreciation  and  all  engi- 
neering and  administrative  expenses,  was 
about  $0.30  per  cubic  yard  for  Class  i, 
$0.60  per  cubic  yard  for  Class  2  and  $1.79 
for  Class  3.  The  Monthly  Bulletin  of  the 
Service  states  that  this  excavation  was  prac- 
tically all  very  difficult  side  hill  work.  Class 
3  being  extremely  hard  to  remove  and 
much  of  the  line  being  covered  with  huge 
boulders  in  large  quantities.'  A  considerable 
portion  of  the  work  had  to  be  done  by 
hand. 


The  Swedish  government  is  making  plans 
for  an  international  forestry  exhibition  to 
be  held  in  Stockholm  in  1910. 


The  Communal  Council  of  Milan,  Italy, 
has  authorized  the  expenditure  of  $2,546,640 
for  the  construction  of  a  hydro-electric  in- 
stallation in  the  Alpine  hills  north  of  the 
city. 


The  yearly  report  of  the  U.  S.  Steel  Cor- 
poration shows  that  the  gross  income  of 
the  corporation  during  1907  amounted  to 
$757,014,768.  In  1906  the  gross  earnings 
were  $696,758,928. 


Copyright,  1908,  by  the  Myron  C.  Clark  Publishing  Co.    All  rights  of  republication  reserved. 

Digitized  by 


Google 


174 


ENGINEERING-CONTRACTING 


Vol.  XXIX.    No.  13. 


Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  devoted  to  metiiods  and  costs  of  constructing  concrete 
and  reinforced  concrete  structures.  It  will  coVer  tlie  selection,  testing  and  pro- 
portioning of  concrete  materials;  lal>oratory  tests  of  concrete;  concrete  mixing, 
transportation  and  placing ;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  also  contain  articles  on  new  and  interesting 
^  developments  in  the  design  of  reinforced  concrete. 


Results  of  Tests  of  Cement  Drain  Tiles. 

Thi'oughout  the  central  west  where  drain- 
age of  farm  lands  is  extensively  practiced 
much  interest  is  felt  in  the  possibilities  of 
using  drain  tile  made  of  cement  in  place  of 
the  familiar  burnt  clay  tile.  Cement  tile 
are  being  made  quite  extensively  and  have 
been  used  in  a  number  of  works,  but  be- 
yond general,  statements  and  claims  as  to 
their  suitability  very  little  specific  informa- 
tion is  available  regarding  them.    Recently, 


settle  away  from  the  under  side  at  the  out- 
er portions,  leaving  the  pipe  unsupported 
there.  At  the  mid-diameter,  in  a  narrow 
ditch,  or  with  careless  tamping,  there  is  also 
lack  of  support  from  the  earth  filling.  The 
load  comes  upon  the  upper  half  of  the  pipe 
from  the  weight  of  superincumbent  filling, 
but  this  will  receive  some  support  by  fric- 
tion against  the  sides  of  the  ditch. 

After  careful  consideration  of  these  con- 
ditions, it  was  decided  that  the  best  stand- 


sure  coming  upon  the  pipe  through  contact 
with  the  upper  frame. 

The  tests  were  made  on  a  ioo,oao-Ib. 
Transverse  Riehle  testing  machine. 

General  Plan  of  Investigation. — ^As  al- 
ready stated,  a  number  of  samples  of  drain 
tile  were  secured  from  manufacturers  as 
representative  of  their  product,  in  the  case 
of  both  cement  and  clay.  The  cement  tile 
so  obtained  ranged  from  4  ins.  to  12  ins. 
The  clay  tile  on  the  other  hand  ranged 
from  4  to  24  ins.  internal  diameter.  Be- 
sides testing  the  above  samples  obtained 
from  manufacturers,  it  was  thought  desira- 
ble to  manufacture  some  cement  tile,  so 
that  accurate  information  would  be  availa- 
ble as  to  the  proportions  of  sand  and  ce- 
ment and  all  other  features  of  the  manufac- 
ture. 

.■\  1 — 3  mixture  was  adopted  for  these  tile. 
The  material  was  of  good,  coarse  sand,  con- 
taining some  small  pebbles.    The  tiles  were 


Table  I. — ^Tbsts  or  the  Strength  or  12  to  20-inch  Cement  Drain  Tile. 
Made  at  Ames,  by  Mills  and  Moles. 


Table  III. — Tests  or  the  Strength  or  4  to  12-inch  Cement  Draw  Tai. 


Proper. 

Dimensions 

,  ins. 

Str.  load 

per  lin.  in. 

Remarks. 

C.       S. 

L.         D. 

T. 

2  months. 

11  months. 

I         3 

24       20 

2\ 

89 

69 

Cracked. 

24       20 

2 

73 

24       20 

«8 

142 

24       20 

70 

175 

li  in.  shell. 

24       18 

lis 

315 

2    in.  shell. 

24       18 

141 

299 

2    in.  shell. 

24       18 

] 

109 

221 

H  in.  shell. 

24       18 

79 

81 

Cracked. 

24       12 

lie 

3«S 

24       12 

155 

470 

2}  in.  shell. 

24       12 

135 

181 

24       12 

99 

218 

24       12 

95 

24       12 

125 

24       12 

58 

Under  tamped. 

Made  at 

Proper 

Dimensions,  ins. 

Age. 

Load  per 

C.       S. 

L.        D.        T. 

Sb.  m. 

Sherbum 

12         12         1 

98 

Sherbum 

12         12         1 

Hi 

Emmettsbtirs 

12         10 

0  months 

IM 

Sherbum 

12           8 

»7 

Bmmettsburg 

12           8 

0  months 

71 

Emmettsburg 

12           8 

74 

Sherbum 

12           7 

99 

12           7 

177 

12          a 

12           6 

M 

12           < 

7» 

12           5 

»7 

12           5 

82 

12           4 

98 

12           4 

M 

Table  IV. — Tests  or  the  Strength  or  4  to  10-ihch  Drain  Tilb  (Clatj 


Table  II. — ^Tbsts  or  the  Strength  or  10  to  20-inch  Clay  Drain  Tile. 


Hade  at 

Degree  of 

Dimensions, 

ins. 

Load, 

Remarks. 

Fusion. 

L. 

D. 

T. 

lin.  ft. 

Des  Moines 

Vitrified 

24 

24 

318 

Des  Moines 

Vitrified 

24 

18 

212 

Des  Moines 

Vitrified 

24 

18 

187 

Mason  City     . 

Semi-vitrified 

27 

18 

96 

Badlv  Checked 

Mason  City 

Semi-vitrified 

27 

17 

89 

Checked 

Mason  City 

Semi-vitrified 

27 

15 

64 

Badly  Checked 

Mason  City 

Semi-vitrified 

27 

15 

103 

Des  Moines 

Vitrified 

12 

12 

■ 

168 

Des  Moines 

Vitrified 

12 

12 

117 

Mason  City 

Semi-vitrified 

12 

12 

158 

Storm  Lake 

Soft  bumed 

12 

12 

161 

Storm  Lake 

Soft  bumed 

12 

10 

1 

98 

Made  at 

Degree  of  fusion. 

L. 

D.         T.       1     lin.  in. 

Mason  City 

Semi-vitrified 

12 

10 
10 

117 

Mason  City 

Semi-vitrified 

12 

127 

Mason  City 

Semi-vitrified 

12 

10 

10> 

Mason  City 

Semi-vitrified 

12 

8 

134 

Soft  bumed 

12 

8 

98 

Storm  Lake 

Soft  bumed 

12 

8 

103 

Storm  Lake 

Soft  bumed 

12 

8 

lit 

Storm  Lake 

Soft  burned 

12 

« 

lis 

Storm  Lake 

Soft  bumed 

12 

6 

lot 

Des  Moines 

Vitrified 

12 

6 

1«0 

Des  Moines 

Vitrified 

12 

a 

IM 

Mason  City 

Semi-vitrified 

12 

6 

9t 

Mason  City 

Semi-vitrified 

12 

6 

12fi 

Mason  City 

Semi-vitrified 

12 

6 

133 

Mason  City 

Semi-vitrified 

12 

4 

141 

however,  some  tests  were  made  at  the  lab- 
oratories of  the  Iowa  State  College  by  two 
of  the  senior  students,  Mr.  M.  A.  Mills  and 
Mr.  Robert  Moles,  at  the  instance  of  Prof. 
A.  Marston,  who  has  reported  the  results 
in  a  paper  read  before  the  Iowa  Cement 
Users'  Association.  We  publish  the  salient 
features  of  this  paper  here : 

In  the  beginning  of  this  investigation  it 
became  necessary  to  devise  a  method  of 
testing  which,  while  reproducing  as  nearly 
as  practicable  the  actual  conditions  under 
which  the  pipe  are  to  be  used,  would  be  ca- 
pable of  exact  duplication  in  different  lab- 
oratories and  by  different  investigators. 

As  tile  and  sewer  pipe  are  actually  used 
in  the  ditch,  the  bottom  of  it  does  not  ex- 
actly conform  to  the  lower  half  of  the  pipe, 
and  there  is  a  tendency  for  the  earth  to 


ard  method  easily  capable  of  duplication  in 
any  laboratory,  and  which  should  approxi- 
mately represent  actual  service  conditions, 
would  be  to  bend  the  lower  portion  of  the 
pipe  for  one-quarter  of  the  entire  circum- 
ference in  sand,  retained  firmly  in  place  by 
a  heavy  frame  work  of  timber,  and  to  ap- 
ply the  load  to  the  upper  portion  through  a 
similar  bed  of  sand,  extending  one-fourth 
of  the  entire  circumference  of  the  pipe,  and 
all  held  in  place  by  a  heavy  frame  work  of 
timber.  A  thickness  of  cloth  or  canvas  was 
used  to  prevent  the  sand  from  escaping  be- 
tween the  edge  of  the  upper  frame  work 
and  the  pipe.  The  pressure  was  applied  to 
the  upper  surface  of  the  bed  of  sand  and 
not  to  the  upper  frame  work.  There  was 
no  danger,  therefore,  of  concentrated  pres- 


made  in  Miracle  molds  by  the  ordinary  dr> 
process,  the  details  being  directed  by  an  ex- 
perienced tile  maker.  The  work  was  don<; 
in  the  month  of  March,  in  the  basement  of 
one  of  the  college  buildings  which  was  un- 
der construction.  The  tile  were  protected 
against,  freezing,  but  were  not  kept  at  a 
very  high  temperature.  They  were  kept 
thoroughly  sprinkled  with  water  until  set 
hard.  The  internal  diameters  of  tile  manu- 
factured were  12,  18  and  20  ins.  respectively. 
After  making  a  complete  set  of  tile  of  the 
regular  thicknesses  provided  for  by  the 
Miracle  molds,  these  molds  were  remod- 
eled in  our  shops  and  a  second  set  of  tile 
manufactured,  having  about  yi  in.  greater 
thickness  of  shell  than  the  first.  Enough 
tile  were  made  to  enable  two  of  each  thick- 
ness of  shell  to  be  broken  at  the  req>ectivf 


Digitized  by 


Google 


March  25,  1908. 


ENGINEERING-CONTRACTING 


^75 


ages  of  two  months,  eleven  months,  two 
years  and  three  years.  Only  the  two 
months  and  eleven  months  tests  have  been 
made  as  yet. 

Results  of  Tests. — The  results  of  the 
tests  are  shown  in  Tables  I  to  IV  herewith. 
In  these  tables  C  means  cement,  L  length, 
S  sand,  D  diameter  and  T  thickness. 

DISCUSSION  or  RESULTS. 

Increase  in  Strength  of  Cement  Tile  with 
Age— In  attempting  to  draw  conclusions 
from  the  above  results,  it  should  be  remem- 
bered that  tests  of  clay  and  cement  mate- 
rials show  large  variation  due  to  unavoid- 
able differences  in  manufacture,  and  hence 
not  too  much  reliance  should  be  placed 
upon  the  results  of  so  small  a  number  of 
tests  as  are  given  in  the  above  tables.  Per- 
haps the  most  striking  feature  in  connec- 
tion with  these  tests  is  the  great  increase 
of  strength  from  two  months  to  eleven 
months  in  the  age  of  the  cement  tile  manu- 
factured at  the  college.  In  this  connection 
it  should  be  remembered  that  the  weather 
was  cool  during  the  first  two  months  these 
were  cured.  The  increase  in  strength  is 
shown  in  Table  V  following : 

Tablx  v. — Pbk  Cbmt  or  Ihcrsase  in  Strbnoth  or 
CmBMT  Dbain  Tile  Bbtwbbn  thb  Aob  of 

Two  MOMTHS  AND  ElBVBN  MONTHS. 


Diameter. 
21  in.  this 

11  in.  tUdc 
18  in.  thin 

12  in.  thick 
12  in.  thin 


Per  cent  o{  increase. 
130 
140 
138 
305 
71 


One  good  quality  of  cement  drain  tile  is 
that  they  continue  to  increase  in  strength 
after  first  manufactured.  Unfortunately, 
however,  the  heaviest  pressures  come  upon 
them  soon  after  they  are  laid.  It  would 
not  seem  wise,  therefore,  to  use  cement  tile 
very  soon  after  manufacture. 

Effect  of  Thickness  of  Shell  Upon 
Strength. — Theoretically  the  strength  of 
cetnent  drain  tile  per  lineal  inch  should  be 
in  proportion  to  the  square  of  the  thickness 
of  the  shell.  In  these  tests  this  law  is  ob- 
scured, possibly  by  variations  of  the 
strength  due  to  other  causes  than  thickness. 
The  relation  of  strength  to  thickness  is 
shown  in  Table  VI  herewith : 

TtBLB  VI. — ErracT  or  Thickness  or  Shell  on 
Bkeaking  Strength. 


Diuncter  in  ins.. 
Aft 


TUcloMss  ol  2  H 

•beUs,ins ,  li  ti 

lUtio  of  thick-     I 

oeocs I  1.33     1.42 

Ratio  of  squares 

U  thicknesses::!  1.78  2.01 
Katio  of  I 

Rmigths :  1.17     2.08 


2 
li 


1.20  1.33 
1.65  1.38 
1.3S     1.38 


n 

1.29 
1.18 
1.18 


It  is  altogether  probable  that  in  an  ex- 
tensive series  of  tests  the  strength  would  be 
found  more  nearly  proportionate  to  the 
square  of  the  thickness  of  the  shell.  At 
present  the  question  of  the  proper  thickness 
of  drain  tile  is  in  a  very  unsatisfactory  con- 
dition. The  writer  feels  obliged  to  offer 
criticism  of  cement  tile  molds  as  ordinarily 
made,  because  so  little  effort  seems  to  have 


been  taken  to  proportion  the  thickness  to 
the  actual  necessity. 

It  has  already  been  stated  that  theoreti- 
cally the  strength  of  tiles  of  the  same  di- 
ameter will  be  in  proportion  to  the  square 
of  the  thickness.  With  the  same  load  the 
strength  theoretically  should  be  inversely 
proportional  to  the  diameter  for  equal 
thickness.  Neglecting  the  friction  of  the 
trench  filling  against  the  sides  of  the  ditch, 
the  load  would  be  approximately  propor- 
tional to  the  diameter.  Putting  these  fac- 
tors together,  we  would  find  some  cause  to 
believe  that  thickness  of  drain  tile  should 
be  proportional  to  the  diameter  of  the  pipe, 
for  equal  resistance  to  the  pressures  com- 
ing upon  them.  This  whole  question  should 
be  made  a  matter  of  actual  scientific  tests 
to  determine  the  actual  pressure  which  may 
be  brought  to  bear  upon  drain  tile,  and  the 
strength  of  the  tile  of  different  thicknesses 
of  diameter  with  different  proportions  of 
cement.  There  should  then  be  adopted 
some  standard  specifications  for  thickness 
to  which  all  manufacturers  should  conform. 
.\t  present  accurate  data  does  not  exist  for 
preparing  such  standard  specifications. 

It  seems  probable  that  the  standard  thick- 
nesses should  follow  the  general  law  which 
has  been  found  satisfactory  for  clay  tile,  but 
with  a  percentage  of  increase  over  those 
adopted  for  clay  tile  sufficient  to  provide 
for  the  less  strength  of  the  material. 

Comparison  of  the  Strength  of  Cemtnt 
and  Clay  Tile. — Our  experience  in  making 
this  series  of  tests  has  convinced  us  of  the 
very  unsatisfactory  character  of  the  results 
made  on  samples' of  cement  tile  collected  at 
random  here  and  there  around  the  state  as 
a  basis  for  scientific  investigation.  While 
such  tests  may  be  useful  to  get  some  idea  of 
the  character  of  the  tile  now  being  made, 
they  may  vary  greatly  owing  to  mistakes  or 
carelessness  in  manufacture  which  can  not 
be  made  a  matter  of  record.  For  example, 
in  comparing  the  different  proportions  of 
sand  and  cement  reported  in  table  III  we 
cannot  be  sure  that  the  small  portions  of 
mortar  out  of  which  the  individual  tile  hap- 
pened to  be  made  were  really  of  the  propor- 
tions indicated,  nor  can  we  be  sure  that  the 
tile  received  the  same  treatment  in  curing. 

Hence  the  only  comparison  between  ce- 
ment and  clay  drain  tile  which  we  feel  war- 
ranted in  making  at  this  time  is  in  the  case 
of  the  cement  tile  manufactured  by  our- 
selves. A  comparison  of  the  tests  of  these 
tile  with  those  of  corresponding  diameters 
of  clay  tile  is  hereby  given  in  Table  VII : 

Table  VII. — Comparative  Averaoe  Strength 
or  Cement  and  Clay  Drain  Tile. 


Internal 
diam.. 

Age  2  months 

Age  1 1  months 

Clay  tile. 

Thk. 

Str.  lbs 

Thk. 

Str.  lbs 

Thk. 

Str.  lbs 

No.  In 

Lin.  in 

No.  In 

Lin.  in 

No.  In 

Lin.  in 

24 

1      2J 

318 

20 

2     2 

81 

20 

2     1 

69 

2     11 

159 

18 

2     2 

128 

2     2 

307 

18 

2     1 

94 

1     li 

222 

2     U 

200 

15 

1     1 

103 

12 

2     2 

137 

2     2i 
2     2? 

417 

I     •{ 

158 

12 

2    n 

117 

200 

141 

A  study  of  this  table  will  convince  any 
one  that  it  is  feasible  to  make  cement  drain 
tile  which  will  attain  all  necessary  strength 
and  which  will  compare  very  favorably  in 
this  respect  with  clay  tile.  However,  no 
one  should  place  too  much  dependence  on 
the  small  number  of  tests  represented  in 
Table  VII. 

Conclusion. — In  conclusion,  the  writer 
may  present  the  urgent  need  for  an  exten- 
sive and  systematic  series  of  scientific  tests 
of  cement  drain  tile.  There  should  be  a 
series  of  tests  to  determine  the  actual  pres- 
sures coming  upon  tile  under  working  con- 
ditions; also  different  percentages  of  ce- 
ment should  be  tried  in  the  manufacture, 
and  the  strength  of  the  resulting  product 
determined.  The  different  thicknesses  of 
shell  should  be  studied  in  the  same  way, 
and  different  methods  of  manufacture.  The 
effect  of  age  is  another  important  feature. 
Finally,  as  a  result  of  such  tests  and  of 
practical  experience,  a  standard  set  of 
specifications  for  the  manufacture  of  cement 
drain  tile  should  be  prepared  and  adopted. 


Method  of  Plastering   Concrete    Sur- 
faces at  Syracuse  University 
Stadium. 

The  new  stadium  at  Syracuse  University 
constructed  of  reinforced  concrete  has  its 
exposed  surfaces  finished  with  plaster  ap- 
plied as  follows:  At  frequent  intervals 
wire  nails  were  driven  into  the  forms  on 
the  inside  so  that  the  pointed  ends  pro- 
jected about  2  ins.  outside  of  the  rough 
concrete  after  the  forms  were  removed. 
Before  applying  the  plaster  a  small  iron 
nut  was  put  on  each  projecting  nail.  Wire 
lath  was  then  spread  against  the  surface, 
and  fastened  by  bending  the  projecting 
ends  of  the  nails  over  it  with  a  hammer. 
The  nuts  served  to  keep  the  lath  about  J4- 
in.  away  from  the  concrete.  The  wire  lath 
used  was  2^  mesh  No.  20  wire;  the  nails 
were  about  4  ins.  long,  and  the  nuts  were 
either  square  or  hexagonal  and  about  ^-in. 
high.  The  plaster  was  put  on  in  two  coats 
of  a  total  thickness  of  from  ^  in.  to  2  ins. 
The  scratch  coat  was  composed  of  i  ce- 
ment, J4  lime  and  3  sand  mortar  and  the 
finishing  coat  3/16  in.  thick  of  i-iJ4  cement 
and  sand  mortar;  the  sand  was  white 
beach  sand.  To  carry  the  plaster  to  the  de- 
sired lines  iron  templets  were  placed  at 
intervals  and  the  plastering  finished  to 
them.  Before  the  finishing  coat  had  com- 
menced hardening  the  templets  were  pulled 
out  and  the  voids  filled.  The  second  coat  of 
plastering  was  put  on  when  the  scratch 
coat  commenced  hardening,  and  was 
troweled  to  a  smooth  finish.  While  the 
plastering  was  being  done  the  work  was 
protected  from  the  sun  by  wooden  sheds 
which  were  erected  over  it  and  moved  ac- 
cording to  the  progress.  During  the  har- 
dening of  the  plaster  it  was  covered  with 
burlap  on  top  of  which  was  a  layer  of  sand 
kept  constantly  wet. 

Wood  paving  was  used  in  London  in  1839. 
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Earth  and  Rock  Section 


Note:  This  Section  Is  devoted  to  methods  and  costs  of  excavating  earth  and 
rock  and  building  embankments.  It  will  cover  the  grading  of  roads  and  rail- 
roads, diking  and  canal  work,  dredging,  building  reservoirs  and  earth  dams, 
sewer  and  water  pipe  trenching,  quarrying,  etc. 


Methods  of  Grubbing  Stumps  and  Trees. 

From  time  to  time  we  have  published  ar- 
ticles on  clearing  and  grubbing,  giving  some 
costs  on  these  subjects,  but  in  most  cases 
more  detailed  description   has  been  given 


A  long  heavy  lever  should  also  be  cut  in 
the  woods  to  be  used  in  prying  up  stumps, 
after  they  have  been  partially  loosened. 
This  will  be  found  a  great  help.  Two  men 
should  always  work  on  one  stump,  as  their 


partly  out  of  the  ground,  making  the  rest 
of  the  work  comparatively  easy  in  the 
spring.  Old  stumps  can  be  taken  out  in 
this  way  easier  than  green  ones  from  which 
the  trees  have  just  been  cut.  In  clearing 
up  land  and  when  able  to  let  the  stump- 
remain  in  the  ground  for  several  seasons, 
by  doing  a  little  work  around  the  stump 
each  autumn  farmers  can  let  frost  bear; 
the  majority  of  the  stumps  almost  entirely 
out  of  the  ground,  in  two  or  three  years. 

(2)  The  burning  of  stumps  has  but  a 
limited  use,  yet  at  times  money  can  be 
saved    with    this    method.      Old    hollow 


Fig.  1. — Sketch  Showing  Small  Base  Puller  with   Anchor  Line,  Also  "Take   Up"  Being  Used  at  Stump. 


of  the  clearing  than  of  the  grubbing.  These 
articles  can  be  found  in  Engineering-Con- 
tracting for  Oct.  17,  1907;  Feb.  27,  1907; 
Dec.  25,  1907.  In  this  article  we  discuss 
at  some  length  the  methods  of  grubbing. 


pace  will  be  faster  than  when  a  man  works 
alone,  and  they  will  do  more  efficient  work 
with  a  lever. 

When   grubbing  is   done   by  hand,  and 
the  stumps    can    remain    in    the    ground 


stumps  are  easily  burnt,  but  green  stumpJ 
are  more  difficult  to  burn.  In  burning 
stumps,  the  ground  should  be  dug  away 
from  the  stumps  somewhat,  and  the  larger 
roots   should     be     partly     exposed.    Then 


There   are    four   methods   of   grubbing :      throughout  the   winter,   in   cold    climates,      brush  and  logs  should  be  piled  around  and 


Fig.  2. — Sketch  Showing  Large  Base  Puller  and  Various  Uses  to  Which  a  Stump  Puller  Can  Be  Put. 


(i)    Grubbing  by  hand;    (2)   by  burning: 
(3)  by  blasting;  (4)  by  stump  pullers. 

( 1 )  When  stumps  are  grubbed  by  hand, 
the  tools  to  be  used  are  a  long  cutter  mat- 
tock, an  axe,  and  a  round  pointed  shovel. 


much  work  can  be  saved  by  digging  around 
the  stumps  in  the  fall  and  cutting  of  a  few 
of  the  main  roots.  The  frost  then  gets 
down  under  the  stumps  through  the  exca- 
vation  made,   and   this    heaves   the   stump 


over  the  stump  and  set  afire.  With  some 
renewal  of  logs,  the  fire  can  be  kept  going 
until  the  entire  stump  is  burnt  up  as  well 
as  the  heavier  parts  of  the  large  roots. 
This  method  can  be  used   when  the  log' 
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and  brush  cut  in  clearing  have  to  be  burnt 
up.  but  only  a  few  cases,  as  with  rotten 
hollow  stumps  that  are  difficult  either  to 
blast  or  pull,  will  it  pay  to  cut  wood  to 
assist  in  burning  stumps.  When  stumps 
have  to  be  burnt  up  after  they  are  taken 
out  of  the  ground,  it  is  always  well  to 
split  them  up,  as  it  will  cost  much  less  to  bum 
them.  The  cheapest  way  to  split  most 
stumps  is  to  bore  a  hole  down  the  center 
with  a  large  size  ship  auger  and  place  in 
this  hole  a  stick  of  dynamite.  Exploding 
the  cartridge  will  generally  split  the  stump 
in  several  pieces. 

(3)  Blasting  stumps  when  done  properly 
is  an  economical  method  of  grubbing,  but 
the  writer  believes  that  on  most  railroad 
work  money  is  wasted  by  excessive  charges 
of  explosives,  and  by  the  lack  of  knowledge 
in  placing  the  charges.  The  tools  used  in 
blasting  stumps  should  be  an  auger  with  a 
long  handle  for  boring  into  wood,  also  an 
auger  for  boring  into  the  ground,  several 
steel  chum  drills  for  drilling  holes,  a  scoop 
for  enlarging  the  bottom  of  the  hole,  and 
some  wooden  tamping  rods. 

In  blasting  stumps,  dynamite,  Judson 
powder  and  black  blasting  powder  can  be 
used,  but  judgment  must  be  exercised  in 


placed  where  the  stump  is  most  securely 
fastened.  In  light  soils  put  the  charge 
close  up  under  the  stump,  and  with  very 
light  soils  a  flat  rock  placed  in  the  bottom 
of  the  hole  and  the  hole  well  tamped  after 
placing  the  charge  between  the  rock  and 
the  stump  will  give  better  results.  In  heavy 
soils  the  charge  should  be  placed  well  down 
among  the  rocks. 

For  most  stumps  one  charge  placed  well 
under  the  stump  will  give  satisfactory  re- 
sults, but  for  very  large  spreading  stumps 
several  charges  should  be  placed  under 
them.  It  is  seldom  that  good  blasting  can 
be  done  by  boring  into  the  stump,  as  a 
rule  this  only  breaks  it  up,  but  in  blasting 
stumps  in  marshy  ground,  savannahs  and 
bogs,  the  charge  must  be  placed  in  the 
wood.  Then  a  number  of  small  charges 
are  placed  in  a  series  of  holes  bored  down 
to  the  roots  of  the  stump  and  shot  with 
a  battery. 

In  stump  blasting  always  consolidate  the 
charge  rather  than  spread  it  out  over  some 
area.  The  concentrated  charge  will  give  a 
much  more  effective  blast.  It  is  for  »n- 
larging  the  hole,  and  thus  keeping  the 
charge  in  one  mass  that  the  scoop  will  be 
needed.    When  stumps  have  a    large    tap 


turing  stump  pullers  and  each  make  varies 
but  little  from  the  others  in  general  design. 
Most  manufacturers  are  now  making 
groved  drums  on  their  machines,  as  this 
prevents  the  steel  rope  from  cutting  against 
itself  as  it  winds  on  the  drum,  and  from 
being  pressed  out  of  shape.  Those  pullers 
made  of  steel  instead  of  iron  are  '  much 
stronger  for  the  same  weight,  which  is  an 
advantage  when  the  machine  has  to  be 
moved  frequently. 

Some  of  the  pullers  are  mounted  on 
small  bases,  and  these  generally  have  to  be 
anchored  by  means  of  a  cable  or  chain  to 
an  adjoining  stump  or  tree,  see  Fig,  i. 
Some  of  these  machines  have  a  large  hook 
on  the  side  to  be  used  in  anchoring. 

Fig.  2  shows  a  machine  with  a  large 
base.  This  machine  is  not  ordinarily  an-  , 
chored,  but,  if  much  work  is  to  be  done  at 
one  place,  and  especially  if  the  stumps  are 
large  green  ones,  it  is  well  to  anchor  both' 
styles  of  bases,  by  drit-ing  large  forked 
stubs  in  the  ground  on  all  sides  of  the 
puller,  thus  holding  it  to  the  ground  and  in 
place. 

The  lever  to  which  the  horses  are  at- 
tached can,  where  it  is  fastened  to  the  ma- 
chine, be  extended   beyond   it,  and,  where 
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their  selection.  For  small  stumps,  and  for 
stumps  in  sandy  or  light  soils,  dynamite 
should  be  used  exclusively,  but  for  larger 
stumps  and  in  heavy  soils,  Judson  or  Con- 
tractor's powder  will  be  found  more  eco- 
nomical. For  large  stumps,  the  hole  can 
be  sprung  with  a  small  charge  of  dynamite, 
and  then  a  good  charge  of  Judson  powder 
can  be  used.  For  stump  blasting,  Judson  pow- 
der is  the  most  economical  except  for  small 
stumps  or  extremely  large  ones.  For  the 
largest  stumps,  more  than  one  hole  can  be 
made  under  the  stump,  each  hole  sprung, 
and  loaded  with  black  powder,  and,  by 
tiring  with  a  battery,  it  is  possible  to  tear 
out  the  entire  stump  and  most  of  the  large 
roots  with  one  blast.  To  shoot  small 
>tumps  with  black  powder  is  more  expen- 
sive than  with  either  dynamite  or  Judson. 
For  Judson  apd  black  powder,  a  small  piece 
of  dynamite  is  generally  used  to  detonate 
the  charge,  but  two  different  explosives 
should  not  be  charged  in  the  same  hole. 

In  locating  the  charge  under  the  stump. 
1  careful  survey  should  be  made  of  the 
soil,  the  shape  of  the  stump,  and  the  direc- 
tino  the  largest  roots  go  down  into  the 
ground.    The  charge  or  charges  should  be 


Fig.   4. 


root,  it  is  advisable  to  bore  into  this  root 
and  after  reaming  out  the  hole,  place  the 
charge  in  it.  This  will  cut  off  the  root  and 
blow  out  the  stump.  To  blast  in  any  other 
manner  will  only  split  it  up. 

When  stumps  have  been  blasted,  but  not 
blown  out,  being  only  split,  they  can  read- 
ily be  burned  up  by  piling  wood  around 
them  and  setting  fire  to  it.  Care  should  be 
taken  not  to  set  fire  to  stumps  under  which 
charges  had  misfired.  Under  such  stumps 
a  new  charge  should  be  placed  near  enough 
to  the  old  to  explode  both. 

(4)  The  grubbing  of  stumps  with  a 
stump  puller  is.  like  blasting,  an  economical 
method.  A  stump  puller  is  simply  a  winch 
operated  by  horse  power,  that  pulls  the 
stump,  roots  and  all  from  the  ground.  The 
operation  is  extremely  simple.  The  ma- 
chine is  set  up  at  a  convenient  level  spot, 
and  wire  cables  are  fastened  to  the  stump 
to  be  pulled.  The  team  is  started  and  as 
they  circle  around  the  puller,  the  cable  is 
wound  up  on  the  drum  of  the  machine, 
causing  such  a  gradual  and  powerful  strain 
on  the  stump  that  it  is  dislodged  from  the 
ground. 

There  are  a   number  of  firms  manufac- 


the  work  is  hard,  this  end  can  have  a 
weight  fastened  to  it,  thereby  assisting  the 
horses,  as  this  extra  weight  serves  as  ••» 
counter  balance.  As  the  horses  walk 
around  the  machine  they  have  to  step  over 
the  cable  that  is  pulling  the  stump,  and  it 
is  found  at  times  that  this  interferes  with 
the  horses  when  there  is  a  great  strain  on 
the  cable.  To  overcome  this,  some  stump 
pullers  have  been  made  to  be  thrown  out 
of  gear  and  back  into  gear  while  there  is 
a  strain  on  the  cable.  This  allows  the 
horses  to  step  over  the  cable  without  dan- 
ger, and  also  admits  of  a  stump  being 
pulled  where  the  horses  cannot  circle 
clear  aroutid  the  machine,  but  must  stay 
on  one  side  only.  The  machine  can  be 
thrown  out  of  gear  and  the  horses  backed, 
to  make  a  new  pull. 

Stumps  are  pulled  either  by  a  direct  pull, 
see  Fig.  2,  or  by  a  double  pull  or  power. 
Naturally  the  work  is  a  little  slower  with 
the  double  pull  than  with  the  direct  pull, 
yet  it  sometimes  pays  to  use  it  in  prefer- 
ence to  moving  the  machine  so  frequently, 
as  would  have  to  be  done  with  a  short 
rope  and  a  direct  pull.  It  is  seldom  advisa- 
ble to  use  a  short  cable  on  a  machine.     One 
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from  ISO  to  aoo  ft.  is  much  better.  So 
much  more  work  can  be  done  from  one 
"set  up"  of  the  machine  with  such  a  length 
of  rope.  For  instance,  in  clearing  large 
areas  of  land,  a  cable  50  ft.  long  will  clear 
less  than  54  acre,  a  75  ft.  cable  clears 
about  Yi  acre,  a  100  ft.  cable  clears  less 
than  K  of  an  acre,  a  150  ft.  cable  will 
clear  lYi  acres,  while  a  200  ft.  cable  will 
clear  nearly  3  acres,  from  one  set  up. 

There  are  several  ipethods  of  taking  up 
the  extra  length  of  cable.  One  is  shown  in 
Fig.  I,  where  it  is  made  into  a  double  pull. 
Some  machines  have  a  hand  winder  on  the 
drum  to  take  in  the  slack  before  starting 
the  horses.  This  is  a  good  attachment  to 
any  machine,  as  there  is  always  some  slack 
to  be  taken  up,  and  it  is  done  quicker  by 
hand  than  by  the  team.  Another  method  is 
to  have  a  "take  up,"  shown  in  Fig.  3.  This 
allows  the  pulling  cable  to  be  hooked 
around  any  stump  at  any  place  on  the  cable. 

The  sizes  of  stump  pullers  are  governed 
by  the  pull  they  exert,  which  in  turn  is 
controlled  by  the  size  of  the  steel  cable 
used  on  the  machine.  Cables  from  Yt  in. 
to  VA  ins.  are  used;  the  smaller  ones  for 
machines  to  be  operated  by  one  horse, 
while  on  the  larger  ones  four  horses  are 
sometimes  used.  Each  manufacturer  va- 
ries his  machine  as  to  sizes  and  numbers 
designating  them,  and  the  weights  likewise 
vary  considerably,  as  catalog  weights  in- 
clude equipment  sent  with  puller,  which 
alone,  due  to  length  of  rope  included,  can 
make  a  variation  in  weight  of  over  100 
lbs.  Generally  there  are  about  eight  differ- 
ent sizes  and  weights  of  machine  made. 
The  two  smallest  ,sizes  will  weigh  from  200 
to  400  lbs.  The  two  medium  sizes  will 
weigh  from  400  to  700  lbs.  The  light  pat- 
terns of  the  large  sizes  will  weigh  from 
700  to. 1,000  lbs.,  while  the  heavy  patterns 
of  the  large  sizes  weigh  from  1,200  to  1,500 
lbs.,  but  some  extra  heavy  machines  weigh 
as  much  as  a  ton. 

A  great  deal  of  work  done  by  a  stump 
puller  is  illustrated  in  Fig.  2.  "A"  repre- 
sents the  tree  being  pulled  by  direct  pull ; 
the  chunk  at  the  root  of  the  tree  forms  a 
fulcrum  over  which  to  lift  the  roots  run- 
ning toward  the  machine.  This  is  often  a 
great  help,  as  the  hardest  pull  sometimes 
comes  when  the  tree  is  down.  "B"  and 
"C"  represent  a  tree  standing  so  near  the 
machine  that,  if  pulled  toward  the  machine, 
it  would  fall  upon  the  horses.  The  stump 
at  "B"  stands  beyond  the  tree,  so  that  the 
tree  is  thrown  away  from  the  puller.  In 
this  manner  a  tree  may  be  thrown  in  any 
direction.  Likewise  stumps  standing  in- 
side the  circle  in  which  the  horse  travels 
may  be  pulled  in  this  manner.  "D"  and 
"E"  represent  a  large  stump  being  pulled  by 
a  double  pull  or  power,  "E"  being  the  an- 
chor stump. 

"P'  and  "G"  represent  a  large  tree  being 
pulled  by  single  power  by  hitching  high,  the 
rope  going  through  a  pulley  or  snatch 
block  attached  to  the  stump  "G,"'  thus  al- 
lowing the  horses  to  step  over  the  rope.   At 


"H"  is  shown  a  stump  hook  pulling  out  a 
low  small  stump,  and  "J"  shows  a  coupler 
with  four  small  chains  attached  for  rapid 
work,  pulling  four  small  stumps  or  roots  at 
a  single  pull. 

There  are  numerous  devices  meant  to  be 
used  with  stump  pullers.  The  one  shown 
at  "J"  in  Fig.  2  is  manufactured  by  the 
Milne  Manufacturing  Co.  of  Mormiouth, 
III.,  to  which  we  are  indebted  for  the  cut. 

The  tool  shown  in  Fig.  4  is  a  grub  plow 
made  by  the  Hercules  Manufacturing  Co. 
of  Centerville,  la.,  which  makes  the  puller 
illustrated  in  Fig.  i.  This  grub  plow  is 
not  only  useful  in  pulling  small  stumps  but 
it  can  be  used  for  gn'ubbing  up  large  and 
small  roots,  being  propelled  by  the  puller. 
This  plow  will  save  much  money  in  gn'ub- 
bing for  elevating  grader  work.  There  are 
other  styles  and  makes  of  root  hooks,  most- 
ly meant  for  roots  that  grow  above  the 
ground,  as  the  palmetto  does. 

In   operating  a  puller,   the  cable  should 


building,  and  if  convenient  to  ship  them  to 
market  will  help  to  pay  for  the  grubbing. 
Contractors  can  often  use  them  in  building 
pile  drivers  and  other  machines. 

In  cutting  timber  where  stumps  are  to  b« 
pulled,  the  stumps  should  be  left  high,  as 
they  are  pulled  much  easier  than  when  cut 
low.  If  the  timber  is  valuable,  a  cord 
wood  length  (4  ft.)  can  be  left  above  tht 
roots  and  after  the  stump  is  pulled  this  can 
be  sawed  off. 

Although  the  stump  puller  can  pull  trees, 
yet  in  most  cases  it  is  more  economical  to 
cut  the  trees  and  afterwards  pull  the 
stumps,  especially  if  the  trees  arc  veo' 
large.  Very  small  trees  will  bend  and 
break  if  an  attempt  is  made  to  pull  them  up. 
Trees  from  9  to  15  ins.  in  diameter  can  be 
pulled  with  a  stump  puller. 

A  stump  puller  is  likewise  a  useful  ma- 
chine in  moving  houses,  especially  if  it  can 
be  thrown  out  of  gear  quickly.  Contractors 
in  clearing  land   for  excavation  frequently 


Fig.  6. — View   Showing    Buiiding    Being   Moved  With  a  Stump  Puller. 


not  be  wrapped  on  the  drum  more  than 
once,  as  it  cuts  itself  if  several  thicknesses 
of  cable  are  coiled  on  the  drum.  "Take 
ups,"  Fig.  3,  should  be  used  to  prevent  this. 

Care  must  be  exercised  -in  placing  the 
rope  and  hook  around  the  stump.  The 
rope  should  be  fastened  near  the  top  of  the 
stump,  so  as  to  get  the  greatest  leverage, 
and  the  hook  must  be  set  as  shown  in  Fig. 
5.  If  the  hook  is  placed  so  it  kinks  the 
rope,  the  hook  will  be  easily  broken,  or 
else  it  will  cut  strands  in  the  cable. 

When  .stumps  are  pulled  out  of  the 
ground,  they  should  be  cut  up  for  easy 
handling,  as  with  long  roots  on  them  they 
are  very  expensive  to  move.  Many  stumps 
can  be  handled  if  the  roots  are  cut  off  with 
axes,  while  the  largest  stump  can  be  brok- 
en up  by  dynamite  by  the  method  explained 
above.  In  cutting  and  breaking  up  stumps 
of  hardwood  trees,  good  knees  that  can  be 
saved  should  be  set  aside  to  be  sold,  as 
they  always   bring  a   good   price   for   ship 


have  frame  buildings  to  move,  and  with  a 
stump  puller  this  work  can  be  done  cheaper 
than  by  almost  any  other  method.  In  Fig 
6  we  illustrate  a  house  being  moved  by  i 
stump  puller  manufactured  by  the  Monarch 
Grubber  Co.  of  Lone  Tree,  Iowa.  Thi'; 
stump  puller  can  be  thrown  out  of  gear  by 
the  operator  upon  signal,  while  there  is  a 
strain  on  the  cable  and  the  drum  does  not 
slip.  This  makes  a  horse  winch  as  valuable 
for  this  class  of  work  as  a  hand  windla!>s. 
The  building  is  jacked  up  and  placed  nn 
new  ways,  extra  timbers  being  put  in  the 
building  to  strengthen  it  wherever  neces- 
sary, and  then  the  puller  is  used  to  move  it 
along  on  the  runways.  The  puller  shouM 
alwavs  be  well  anchored  for  this  work. 


Port  works  to  cost  $25,000,000  are  pro- 
posed for  Pernambuco,  Brazil.  Bids  for 
the  work  will  be  opened  March  a6  by  the 
Director-General  of  Public  Works  at  Rio 
de  Janeiro. 
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Unclassified  and  General  Articles 


Note:  This  section  is  devoted  to  metiiods  and  cost  articles  on.  construction 
woric  not  property  coming  under  any  of  tlie  preceding  classifications. 


Twelve  Additional  Letters  Commend- 
ing the    American  Society  of 
Engineering  Contractors. 

In  answer  to  the  editorials  and  invita- 
tion$  extended  to  engineers  and  contractors 
to  apply  for  membership  in  this  proposed 
snciety,  Mr.  Gillette  has  received  scores  of 
letters  advocating  the  formation  of  such  an 
organization. 

The  total  number  of  applications  now  ex- 
ceeds 750.  It  would  seem  therefore  that 
the  permanent  organization  should  soon  bo 
effected.  An  application  blank  can  be 
found  on  page  5  of  the  advertising  section. 
In  our  last  issue  we  printed  12  letters  com- 
mending the  formation  of  this  society;  12 
additional  letters  follow : 
Sir: 

I  will  be  glad  to  have  you  enter  ray  name 
as  a  charter  member  of  the  American  So- 
ciety of  Engineering  Contractors.  I  wish 
you  success  in  your  undertaking,  for  I  feel 
that  the  society  will  prove  to  be  of  great 
value  to  both  engineers  and  contractors. 
Very  truly  yours, 

M.  S.  Ketchum, 
Dean  Civil  Engineering, 
University  of  Colorado, 
Boulder,  Col. 

Sir;  

We  are  heartily  in  sympathy  with  your 
tfforts  to  organize  an  American  Society  of 
Engineering  Contractors.  Both  of  the 
members  of  this  firm  are  engineers  in  the 
contracting  business,  and  we  both  desire 
to  become  charter  members  of  the  Ameri- 
can Society  of  Engineering  Contractors, 
provided  of  course  the  dues  and  conditions 
of  membership  are  satisfactory.  We  shall 
he  pleased  to  receive  any  information  that 
may  be  forthcoming  concerning  this  pro- 
posed society. 

Very  truly  yours, 

Harkison  Clement, 
Of  Clement  &  Strange, 

Salt  Lake  City,  Utah. 


Sir: 

As  engineer  if  falls  to  my  lot  to  be  in- 
timately associated  with  the  contractors  and 
for  that  reason  am  very  much  interested  in 
any  movement  that  will  give  better  mutual 
understanding.  Wishing  you  the  best  of 
success  in  organizing  the  American  So- 
ciftv-  of  Engineering  Contractors,  I  remain 
Yours  truly, 

D.    R.    KiNKEAD, 

Independence,  Kansas. 


Sir: 

I  enclose  application  for  charter  member- 
ship in  the  American  Society  of  Engineer- 
ing Contractors. 


I  sincerely  hope  the  conditions  of  mem- 
bership will  not  prove  to  be  too  high.  I 
am  transitman  and  have  been  resident  engi- 
neer and  I  believe  that  outside  of  con- 
tractors we  are  a  grade  who  would  be 
much,  if  not  most,  benefited  by  the  knowl- 
edge of  the  contractors'  side  of  the  ques- 
tion and  of  the  financial  side  of  work  go- 
ing on  all  over  the  country  and  which  mem- 
bership in  this  society  would  give  us  a 
splendid  means  of  acquiring. 
Yours  truly, 

Apartado  459,        H.  E.  McClintock, 

Guadalajara,  Mex. 


Sir: 

I  heartily  indorse  your  article  in  regard 
to  the  formation  of  a  National  Society  of 
Engineering  Contractors,  if  it  will  place 
contractors  on  an  equal  footing  in  the  let- 
ting of  contracts,  and  banish  the  use  of 
money  and  of  specifications  drawn  espe- 
cially for  certain  bidders.  I  am  not  likely 
eligible  to  membership  but  have  seen  many 
specifications  that  were  so  drawn  that  one 
contractor  would  be  ruined  while  another 
would  be  allowed  to  do  much  poorer  work, 
given  all  the  extra  time  he  asked  and  make 
plenty  of  money.  * 

Very  truly  yours, 

W.  G.  Russell, 
Hydrographer,  U.  S.  Geo.  Survey, 
Russell,  Kansas. 


Sir: 

Enclosed  find  my  application  for  member- 
ship in  the  proposed  American  Society, of 
Engineering  Contractors.  Being  an  engi- 
neer and  interested  in  construction  work 
such  a  society  and  myself  could  be  of  mu- 
tual advantage  to  one  another.  Hoping  to 
hear  from  you  soon. 

Yours  very  truly, 

■     T.  W.  Anderson, 
Ottawa,  Ontario,  Canada. 


Sir: 

Please  enroll  me  as  a  charter  member 
of  an  American  Society  of  Engineering 
Contractors.  I  desire  to  become  a  member 
unconditionally  with  one  exception,  and  that 
is,  the  membership  be  restricted  to  engi- 
neers of  standing  so  that  the  proposed  so- 
ciety will  command  sufficient  inlkience  by 
the  weight  and  character  of  its  members 
to  accomplish  its  aims. 

These  you  have  dwelt  upon  in  your  jour- 
nal, and  I  wish  to  express  myself  as  being 
in  full  sympathy  with  you  in  your  efforts. 
Very  truly  yours, 

GusTAVE  Kaufman, 
Ch.  Eng.  Kosmos  Engineering  Co., 
Contractors, 
Brooklyn,  N.  Y. 


Sir: 

I  enclose  herewith  an  application  for 
membership  in  the  American  Society  of  En- 
gineering Contractors. 

I  take  the  liberty  of  suggesting  the  ad- 
visability of  adopting  a  name  for  the  new 
society  not  so  much  like  that  of  the  Ameri- 
can Society  of  Civil  Engineers,  with  which 
it  may  naturally  be  confused. 
Very  respectfully, 

F.  W.  Altstaetter, 
Captain,  Corps  of  Engineers,  U.  S.  A., 
Pittsburg,  Pa. 


Sir: 

Enclosed  please  find  slip  made  out  for 
membership  in  American  Society  of  Engi- 
neering Contractors.  In  signing  this  I  feel 
that  I  am  signing  with  the  best  society 
that  possibly  could  be  organized  in  Amer- 
ica. I  also  feel  that  it  will  be  of  the  great- 
est advantage  to  both  contractors  and  engi- 
neers. 

Respectfully  yours, 

Thos.  O'Hern, 
Contractor, 
Yonkers,  N.  Y. 


Sir: 

I  enclose  application  for  membership  in 
your  new  society.  I  am  now  in  Bolivia  but 
am  leaving  tomorrow  for  the  United  States, 
to  become  general  manager  for  MacArthur 
Brothers.  Kindly  send  bill  for  whatever 
dues  there  are  to  me  at  that  address,  al- 
though I  will  not  reach  there  until  May  ist. 

I  am  a  member  of  the  American  Society 
of  Civil  Engineers  and  of  the  Engineers' 
Club.  I  think  that  your  society  will  fill  a 
long  felt  want  and  will  be  especially  effec- 
tive in  suggesting  how  investigations  should 
be  conducted  in  examining  bids  for  dam 
contracts. 

Very  truly  yours, 

F.  C.  Hitchcock, 

Gen.  Man.  South  American  Con.  Co., 
La  Paz,  Bolivia,  S.  A. 


Sir: 

Enclosed  please  find  application  for  mem- 
bership in  Am.  Soc.  Engr.  Contr.,  subject 
to  provisions  therein. 

I  desire  to  congratulate  you  on  your  ef- 
forts in  this  direction,  and  think  the  idea  is 
a  splendid  one. 

Yours  very  truly, 
The  Grattan  CoNTRAcrirfc  Co., 
N.  O.  Tiffany,  Jr.,  Vice-Pres-Sec'y., 
Buffalo,  N.  Y. 


Sir: 

Your  idea  of  a  National  Society  of  En- 
gineering Contractors  appeals  to  me  very 
much.  Believe  beneficial  work  can  be  done 
along  that  line. 

Respectfully, 

Joseph  H.  Stone, 
Contractor, 
Kansas  City,  Mo. 
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Methods  and  Costs;  Some  Old,  Some 
New. 
Depreciation  of  Electric  Railwajrs. — At 
the  1904  convention  of  the  International 
Tramways  Union,  which  comprises 
many  European  companies,  the  matter 
of  depreciation  was  considered.  It  was 
found  that  practically  all  of  the  Euro- 
pean companies  anticipated  depreciation 
by  annual  payments  to  a  fund  (the  most 
common  method)  or  charges  to  an  ac- 
count. Twelve  of  the  companies  turned 
annually  into  a  renewal  account  or  fund 
certain  percentages  of  the  cost  of  instal- 
lation, varying  as  follows: 

Tracks,  etc .• .  .from  1%  to  10% 

Line  construction from  1%  to   8% 

Rolling  stock from  1.25%  to  107c 

Power  station  eqtiip't.  .from  2.5%  to  10% 
After  a  careful  study  of  practices  it 
was  suggested  tentatively  that  the  fol- 
lowing percentages  of  first  cost  value  be 
set  aside  annually  as  a  renewal  fund: 
Rails,  ties,  switches,  crossings,  etc..  1.9% 

Poles  (presumably  iron) 1.0% 

Wires,  feeders,  etc 4.0% 

Cars  1.7% 

Engines,  generators,  batteries,  etc.. 4.0%. 
At  the  1902  meeting  of  the  Municipal 
Tramways  Association  of  Great  Britain, 
Mr.  James  Dalrymple,  in  his  report  on  a 
standard  classification  of  accounts,  sug- 
gested depreciation  credits  to  asset  ac- 
counts, aggregating  18%  of  the  gross  ex- 
pense or  13%  of  the  gross  receipts.  The 
details  were  as'follows: 

Pet.  of 
Per  car-mile   cost 
(in  pence)  value. 
Electrical  equipment  of  line  .30  4 

Buildings  and  fixtures 17  3 

Power  station  and  sub-sta- 
tion plant 35  6 

Workshop  tools  and  sundry 

plant    : 035  2 

Cars   23  8 

Electrical  equipment  of  cars  .23  8 

Miscellaneous  equipment  . .  .02  5 

Office  furniture 008  16 

Hand  Driven  Sheet  Piling  Work.— The 
proposed  center  pier  of  a  bridge  was  so 
located  that  the  shore  line  at  the  then 
stage  of  water  crossed  one  corner,  leav- 
ing about  two-thirds  of  the  proposed  ex- 
cavation in  the  river  and  about  one-third 
below  dry  land.  Drill  tests  had  shown 
loam  or  silt  for  2  ft,  gravel  and  boulders 
for  7  ft.,  and  apparently  rock  at  9  ft.,  aft- 
erwards found  to  be  boulders — with  rock 
at  about  14  ft.  The  depth  of  water  in- 
creased gradually  from  the  shore  line  to 
the  outer  edge  of  the  excavation,  reach- 
ing a  depth  of  7  ft.  at  that  point.  The 
pier  was  to  be  hexagonal  in  shape,  and 
accordingly  a  heavy  frame  was  built  in 
that  shape  of  8x17  in.  Oregon  pine,  thor- 
oughly drift  bolted  together  and  braced. 
Two  feet  of  earth  was  first  cut  out  at 
the  shore  end,  bringing  it  down  to  the 
water  level;  next  a  pair  of  heavy  horses 


4  ft.  high  were  sunk  in  the  stream,  so 
that  the  tops  were  at  the  water  surface. 
Planks  were  then  laid  from  the  8x17  in. 
frame  to  these  horses,  and  the  frame 
raised  on  1^-in.  water  pipe  rollers,  and 
rolled  out  to  place.  The  frame  now 
rested  on  land  and  on  horses  beyond  the 
center,  one-third  overhanging  at  about 
water  level.  Holes  about  2  ft.  deep  were 
dug  under  the  three  landward  corners  of 
the  frame  and  temporary  posts  set.  The 
ground  was  then  excavated  as  deep  as 
convenient  under  the  frame.  Planks,  3x 
12  in.,  cut  in  8-ft.  lengths,  and  starting  at 
the  sharp  point,  were  then  stood  outside 
of  the  frame  and  driven  as  deeply  as 
practicable  with  a  heavy  wooden  com- 
mander, consisting  of  a  piece  of  railroad 
tie  mounted  on  an  ordinary  hammer  han- 
dle and  bound  with  \'/i^H-io.  iron  rings. 
The  3xl2-in.  planks  were  cut  beveled  so 
each  would  cling  to  the  last  driven,  mak- 
ing a  fairly  tight  joint.  When  10  or  IS 
of  these  had  been  driven  on  each  side, 
the  trench  was  backfilled  on  the  outer 
side  with  stable  manure  and  loam.  The 
lines  of  sheeting  were  then  continued  out 
into  the.  water,  longer  planks  being  used 
as  the  work  progressed,  until  the  horses 
interfered.  Then  several  of  the  last 
piles  were  heavily  spiked  to  the  frame, 
the  heads  of  the  spikes  being  left  out  for 
convenience  in  pulling;  the  piles  were 
then  driven  deeper.  Two  3xl2-in.  pieces 
were  also  spiked  to  the  outer-point  as  a 
further  suppc^t  and  the  horses  removed. 
The  placing  of  piles  was  then  continued, 
and  also  the  banking  with  manure  and 
earth,  until  the  proposed  excavation  was 
surrounded  by  a  line  of  3xl2-in.  sheet 
piling  and  an  impervious  bank  of  earth. 
Excavation  was  commenced  by  hand  la- 
bor, the  material  being  thrown  out  over 
the  short  planks  that  had  been  placed  at 
intervals.  The  material  changed  to 
gravel  and  boulders  as  soon  as  the  river 
silt  had  been  removed,  the  ground  being 
too  firm  to  admit  of  driving  the  sheet 
piling  except  as  it  was  removed  from  be- 
low the  points  by  shovel.  The  sheeting 
also  began  sloping  inward  from  the  bot- 
tom, so  a  second  frame  of  6xl2-in.  tim- 
ber was  built  within  the  excavation  at 
the  bottom  of  the  piling,  and  the  driving 
of  the  latter  continued,  the  second  frame 
being  dropped  as  the  excavation  pro- 
ceeded. At  this  depth  it  was  necessary 
to  throw  the  excavation  onto  interme- 
diate stages  supported  by  the  upper 
frames  and  braces,  and  from  "there  to 
throw  it  over  the  piling.  At  7  ft.  below 
the  original  surface,  where  rock  was  ex- 
pected, nothing  but  boulders  were  en- 
countered. The  limit  of  the  piling  had 
been  reached,  but  it  was  decided  to  go 
6  ft.  deeper.  The  lower  frame  now  stood 
about  a  foot  above  the  lower  tips  of  the 
piling.  On  the  bottom  of  the  pit,  so 
that  its  outside  face  should  be  3  ins.  in- 
side of  the  inside  line  of  the  two  other 
frames,  a  third'frame  of  6xl2-in.  Oregon 


pine  was  built  in  the  same  form  as  the 
others.  A  second  line  of  sheet  piling  was 
then  set  between  the  two  lower  framts. 
short  pieces  being  placed  temporarily  un- 
der the  braces.  The  extra  thickness  ot 
the  rough  timber  made  this  somewhat 
difficult  and  resulted  in  slanting  the  bot- 
tom outward,  which  proved  a  very  de- 
sirable feature.  Soon  after  the  inside 
piling  was  started  the  flow  of  surface 
water  became  too  great  to  be  handled 
by  the  pumps  available  and  work  was 
stopped,  being  finally  resumed  with  a 
larger  pump.  No  further  difficulty  was 
encountered  in  carrying  the  excavation 
down  5  ft.,  where  rock  was  found. 

Data  on  Painting  Railway  Bridges,— 

The  following  data  on  scraping  and 
painting  two  railway  bridges  were  given 
by  Mr.  A.  S.  Markley  at  a  convention  of 
the  Association  of  Railway  Superintend- 
tnts  of  Bridges  and  Buildings.  The 
bridges  were  both  painted  in  1896,  bridge 
No.  1  being  painted  during  the  summer 
and  bridge  No.  2  during  October  and 
November.  The  structures  are  viaduct, 
with  lattice  columns  and  lattice  struts  in 
towers.  The  tfltal  number  of  tons  of 
iron  in  bridge  No.  1  was  719;  in  bridge 
No.  2  there  was  154  tons  of  iron. 

Bridge  No.  i,  ist  coat : 

Per  ton 
Total.      Iron. 
Red    lead,    3,560    lbs,    at 

$.049 $174.44      $0J42 

Boiled  oil.  177  gals,  at  .40    70.80  .(fiS 

L.  black,  18  lbs,  at  .085..       1.53  .002 

Labor  558.39  .776 

Total   $815.16      $1,118 

Bridge  No.  1,  2d  coat: 
Red    lead,    2,395    tos,    at 

$.049  $117.35      $0.16J 

Boiled  oil,  160  gals,  at  .40    64.00  .089 

L.  black,  55  lbs,  at  .085. .       4.67  .006 

Labor  372.08         .517 

Total    $558.10    $o775 

Bridge  No.  2,  1st  coat: 
Red  lead,  500  lbs,  at  $.049.$  24.50      $0.15<> 
B.  L.  oil,  IS'A  gals,  at  .40.      7.40  .048 

L.  black,  5  lbs,  .085 43  .00} 

Labor  121.41  7J» 

Total   • $153.74      $0.9* 

Bridge  No.  2,  2d  coat: 
Red  lead.  335  lbs,  at  $.049.$  16.41       $0,106 
B.  L.  oil,  17  gals,  at  .40. .       6.80         .044 
L.  black,  10  lbs,  at  .OS'A.        .85         .005 
Labor  89.90  .m 

Total   $113.96      $0.7.» 

Summary : 

Bridge  1.  Bridge  2 
Per  ton  iron.  P.t  iron 

Labor  1.294        1.372 

Labor  and  material 1.896        1731 

Material  $0,602      $0,350 

Labor,  scraping 194 

Labor,  painting.  1st  coat..     .776  .788 

Labor,  painting,  2d  coat..     .517  .584 

Pounds  of  red  lead,  Istc't    4.95  325  ^ 

Pounds  of  red  lead,  2d  c'l  3.33  2  17 
Gallons  boiled  oil,  1st  coat  .246  .139 
Gallons  boiled  oil,  2d  coat    .222  IK) 
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Method  and  Cost  of  Road  Treatment 
with  Tar  and  Oil  in  Rhode  Island.* 

BY    ARTHUR    W.    BLANCHABO.t 

In  order  that  the  results  of  maintenance 
experiments  may  be  of  maximum  value  to 
the  highway  engineer  a  description  of  the 
method  employed  on  any  specific  highway 
or  in  a  particular  locality  must  be  accom- 
panied by  a  statement  regarding  local  en- 
uronments  and  the  nature  of  the  traffic  to 
which  the  highway  is  subjected.  The 
author,  while  reviewing  descriptions  of  ex- 
periments in  highway  preservation  in 
America.  England,  France  and  Germany, 
constantly  felt  the  lack  of  adequate  ex- 
planations of  local  conditions  and  an  in- 
definiteness  as  to  the  cost  of  the  various 
methods  of  construction.  In  the  following 
paper  the  descriptions  and  cost  data  have 
hence  been  elaborated  wherever  possible  in 
order  that  the  results  of  the  experiments  in 
Rhode  Island  would  be  of  maximum  value 
to  those  who  might  use  them.  As  the  ex- 
periments herein  described  were  made  on 
highways  differing  widely  in  local  char- 
acteristics, it  will  be  advisable  to  consider 
a  tentative  classification  of  the  country 
highways.  The  conditions  in  Rhode, Island 
are  typical  of  many  states  and  hence  the 
proposed  classification  of  highways  is  not 
local,  although  the  continuous  state  high- 
way system  per  se  has  not  as  yet  been 
adopted  elsewhere. 

It  is  practicable  to  recognize  three  classes 
of  highways  existing  outside  of  the  city 
limits,  the  classification  being  based  on  the 
amount  and  character  of  the  traffic  to 
which  the  roads  are  subjected.  Naturally 
these  classes  merge  into  and  overlap  each 
other  in  many  cases,  but  the  classification 
will  suffice  as  a  basis  for  comparison.  The 
first  class  includes  interstate  trunk  lines  and 
the  popular  routes  of  travel.  The  second 
cla^s  includes  interstate  trunk  lines  passing 
through  towns,  the  highways  connecting 
towns  situated  within  a  few  miles  of  each 
other  and  the  secondary  streets  of  towns. 
The  third  class  ifKludes  feeders  leading  to 
towns  and  highways  of  the  first  and  second" 
class  from  sparsely  populated  parts  of  the 
countr)-  districts,  those  connecting  towns 
which  are  many  miles  apart  and  the  trans- 
verse feeders  in  towns. 

The  higtiways  of  the  first  class  will  un- 
doubtedly be  subjected  to  the  heaviest  mo- 
tor car  traffic,  although  not  necessarily  to 
the  heaviest  commercial  traffic.  The  high- 
ways of  the  second  class  will  probably  carry 
hrav)-  commercial  traffic  and  a  limited 
amount  of  motor  car  traffic.  The  third 
class  of  highways  will  usually  be  subjected 
in  amount  at  least  to  the  ordinary  country 
highway  traffic. 

The  maintenance  of  the  highways  of  the 
third  class  which  are  constructed  either  of 
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earth,  gravel  or  broken  stone,  has  been 
thoroughly  and  satisfactorily  considered  in 
the  past.  The  highways  included  in  the 
first  and  second  classes,  being  subjected  to 
a  more  or  less  heavy  motor  car  traffic  and 
an  augmented  commercial  traffic,  demand 
an  entirely  different  method  of  maintenance 
and  in  many  cases  a  modified  construction 
of  the  broken  stone  surface.  The  amount 
of  traffic  and  the  speed  attained  by  motor 
cars  are  the  important  facts  to  be  consid- 
ered in  the  discussions  of  methods  em- 
ployed for  maintaining  highways  of  the 
first  and  second  class. 

The  experiments  with  tar  and  oil  on  the 
highways  of  Rhode  Island  have  been  under- 
taken for  divers  reasons.  In  many  cases 
the  primary  object  has  been  to  reduce  the 
amount  of  dust  raised  by  a  motar  car  to  a 
minimum.  In  other  cases  the  work  was 
undertaken  with  the  double  purpose  of  re- 
ducing the  amount  of  dust  to  a  minimum 
and  preserving  the  surface.  .Again  the  ex- 
periments have  been  made  with  the  primary 
object  of  increasing  the  life  of  the  road. 

The  construction  of  tar  macadam  in  1906 
and  1907  on  the  post  road  in  the  town  of 
Charlestown  was  done  under  the  supervi- 
sion of  the  state  engineers,  the  object  being 
to  obtain  a  road  at  a  minimum  of  cost 
which  would  withstand  the  destructive  wear 
of  swiftly  moving  motor  cars.  This  state 
road  is  a  part  of  the  interstate  trunk  line 
connecting  New  York  city.  Narragansett 
Pier,  Newport,  Providence  and  Boston,  and 
hence  belongs  to  class  number  one.  With 
the  exception  of  the  addition  of  tar,  the 
tpethod  of  construction  used  was  similar  to 
that  employed  in  the  building  of  an  ordi- 
nary macadam  road.  After  the  subgrade 
had  been  thoroughly  rolled,  the  No.  1 
broken  stone,  varying  in  size  from  1%  to 
aVi  ins.  in  their  longest  dimensions,  was 
spread  to  a  depth  of  6  ins.  and  rolled  to  4 
ins.  Tar,  which  had  been  heated  in  an  or- 
dinary tar  kettle  to  the  boiling  point,  was 
then  sprinkled  on  the  rolled  surface  by 
means  of  dippers.  The  No.  2  stone,  vary- 
ing in  size  from  Yz  to  1%  ins.  in  their  long- 
est dimensions,  was  next  deposited  on 
dumping  boards  and  thoroughly  mixed  with 
hot  tar  with  the  aid  of  rakes  and  shovels. 
This  mixture  was  applied  on  the  number 
one  course  to  a  depth  of  3  ins.  and  rolled  to 
2  ins.  A  thin  coat  of  dust,  which  would 
pass  through  a  half  inch  mesh  was  then 
spread  on  the  surface  and  then  rolled  into 
the  No.  2  course  to  fill  up  the  voids  and  to 
provide  a  smooth  surface.  It  is  without 
doubt  unnecessary  to  state  that  the  work 
was  carried  on  only  when  the  broken  stone 
was  dry. 

The  tar  used  in  1907  was  produced  at  the 
ProvideiKe  Gas  Works  and  cost  f.  o.  b. 
Providence  $2.75  per  barrel.  The  freight 
from  Providence  to  Niantic,  the  nearest 
railroad  station,  was  $0.41  per  barrel.  The 
cost  of  the  haul  from  Niantic  to  the  statt 
road,  a  distance  of  6p^  miles,  was  $0.50  per 
barrel.  The  barrels  cosf  $0.75  each,  which 
amount,  minus  the  freight  to  Providence, 


would  be  refunded  by  the  gas  company 
upon  the  return  of  the  barrels.  The  loca- 
tion of  the  road  rendered'  the  return  of  the 
barrels  an  uneconomical  procedure.  The 
total  cost  of  the  tar  per  barrel  was  there- 
fore $4.41.  As  two  barrels  of  tar  were 
used  per  50  lin.  ft.  of  road,  14  ft  in  width, 
the  cost  per  square  yard  of  the  tar  used 
was  $0.1132.  The  extra  labor  employed 
comprised  three  men  at  20  cts.  an  hour  and 
two  men  at  1754  cts.  per  hour.  As  the 
working  day  was  10  hours  and  100  lin.  ft. 
of  macadam  surface  was  built  per  day,  the 
cost  per  square  yard  for  the  labor  was 
$0.0609.  The  cost  of  accessories,  which 
would  include  rent  or  interest  and  depre- 
ciation of  tar  kettles  and  dippers  and  cost 
of  fuel,  was  $0.0054  P«r  square  yard.  The 
saving  per  square  yard  by  not  using  a 
watering  cart  at  $4  per  day  for  10  hours 
was  $0.0171.  The  total  cost  per  square  yard 
therefore  of  the  tar  macadam  in  excess  of 
the  ordinary  macadam  was  $0.1624.  The 
amount  of  tar  used  per  square  yard  was 
1. 1 5  gals. 

In  the  fall  of  1906  350  lin.  ft.  were  con- 
structed, the  location  being  on  a  curve  sec- 
tion of  the  interstate  trunk  line  in  Charles- 
town.  This  sample  withstood  the  severe 
test  of  a  hard  winter  admirably,  and  like- 
wise resisted  the  wear  of  the  traffic  during 
1907  without  perceptible  alteration.  As 
these  results  were  gratifying,  the  state 
board,  during  the  fall  of  1907,  constructed 
the  mile  of  tar  macadam  referred  to  above. 
Although  this  experiment  was  undertaken 
with  the  primary  object  of  securing  a  more 
permanent  surface,  another  desidefation  re- 
sulted—nairiely;  the  elimination  of  the  ob- 
jectionable dust.  After  a  tar  macadam 
road,  constructed  as  described,  has  been  in 
service  a  month  a  large  percentage  of  the 
loose  dust  is  either  washed  away  by  the 
rain  or  has  been  raised  from  the  surface, 
primarily  by  the  motor  car,  and  blown  away 
by  the  wind. 

During  the  construction  of  the  above 
road  there  would  occur  at  irregular  inter- 
va|s  .small  areas  of  a  spongy  nature.  The 
lustre  of  the  tar  was  lacking  on  the  coated 
stones  and  the  entire  mass  appeared  to  be 
impregnated  with  oil.  Without  doubt  this 
condition  was  due  to  a  lack  of  uniformity 
in  the  composition  of  the  tar  mixture  in  the 
several  barrels  used.  It  is  well  known  that 
the  percentage  of  ammoniacal  liquors,  light 
oils  and  water  in  a  given  barrel  of  tar  de- 
pends to  a  great  extent  upon  the  amount  of 
tar  in  the  tank  from  which  the  contents  of 
the  barrel  were  drawn,  and  also  upon  the 
nature  of  the  treatment  at  the  gas  works. 

During  the  fall  of  1907  Central  street, 
Narragansett  Pier,  which  belongs  to  the 
second  class  of  highways,  was  built  of  tar 
macadam,  the  penetration  method  of  con- 
struction being  adopted.  The  tar  compound 
used,  known  as  tarvia,  was  furnished  by 
the  National  Coal  Tar  Co.  of  Boston,  the 
amount  used  per  square  varying  from  0.81 
to  1.61  gals.,  depending  upon  the  size  of  the 
broken  stone  comprising  the  upper  course. 
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.,..xl.»m  vn«»  constructed  by  spreading 
..  K.i  vU<»u.  dry  No.  1  Connecticut  trap 
K*.k  m  Ih*  rolled  subgrade  and  rolling  the 
imv  t»>  4  ln».  On  the  No.  i  course  was 
ih.ii  »|iitad  J'i  to  3  ins.  of  clean,  dry  No. 
J  K  (.niK-cticut  trap  rock,  which  was  lightly 
tdllrd.  The  tarvia,  which  had  been  heated 
111  tlic  regular  tar  kettles,  was  next  poured 
on  the  surface  of  the  No.  2  course  and  al- 
lowed to  penetrate.  The  depth  of  penetra- 
tion varied  from  i  to  2  ins.,  depending  on 
the  size  of  the  stone  comprising  the  upper 
course  and  the  amount  of  rolling  the  sur- 
face had  received.  Trap  rock  chip  screen- 
ings were  then  spread  to  a  depth  of  ^  to  ^ 
in.  and  thoroughly  rolled.  There  is  no  ap- 
parent reason  why  this  form  of  construc- 
tion should  not  give  satisfactory  results,  but 
a  year's  service  under  traffic  will  be  re- 
quired before  any  opinion  relative  to  its 
durability  can  be  expressed. 

As  yet  the  Gladwell  system  of  construct- 
ing tar  macadam  has  not  been  tried  in 
Rhode  Island,  but  without  doubt  will  be 
experimented  with  during  the  coming  sea- 
son. This  system  consists  in  spreading  on 
the  No.  I  course,  after  rolling  a  mixture  of 
tar  and  chippings,  to  a  depth  of  H  in.    On 


prevent  the  road  from  being  gullied,  while, 
contrary  to  the  experience  of  English  engi- 
neers with  steep  gradients,  no  unfavorable 
criticisms  have  been  offered  relative  to  slip- 
periness.  The  state  road  in  Tiverton  be- 
longs to  the  second  class,  but  it  is  subjected 
to  more  than  the  average  amount  of  motor 
car  traffic,  as  it  is  a  part  of  the  interstate 
trunk  line  leading  to  the  popular  summer 
resort,  Newport  After  sustaining  a  sea- 
son's motor  car  traffic,  the  road  surface  has 
not  scaled  or  been  worn  down  to  the  No.  2 
course. 

In  1906  tar  painting  was  experimented 
with  on  two  curves  on  an  interstate  trunk 
line  in  the  town  of  South  Kingstown.  In 
both  cases  the  .edges  have  continually  worn 
or  scaled  off. 

During  the  month  of  August,  1907,  one 
mile  of  macadam  road  of  the  second  class, 
located  in  the  village  of  Peacadale  in  the 
town  of  South  Kingstown,  was  tarviated. 
The  method  employed  was  similar  to  that 
used  on  the  Tiverton  road,  except  that  the 
tarvia  in  this  case  was  heated  to  200°  F.  in 
a  special  tarvia  heater  and  spread  directly 
from  the  tank  car.  The  price  per  square 
yard  was  reported  as  $0.0487.    As  a  whole 


PERCENTAGE   OF  VOUATIL.E  MATTEB 

Samples.                                                     Tarvia 
Vnl&tllp  at    ISO"    F 12.35 

S  AT  VARIOUS  TEMPE 

Tar.              Tar. 
10.66                6.77 
15.33              16.12 
4.67                 4.99 
30.66               27.88 
TH   EQUAL  VOLUMES 
Termcol 
Tar.                  No.   8. 
Brown.              Water  wh 
Carbolic  Acid.  Slightly  ta 
Alkaline(Free  NeutmL 
ammonia). 

102.16    •                5.84 

99.23                    2.92 

2.92                    2.92 

RATURES. 

Terra-      Terra- 

collo.          colic. 

No.  3.        No.    2. 

0.53             14.46 

Additional  loss  at  212°-220''  F 17.28 

Additional  loss  at  240°-260°   F 4.48 

0.18                5.88 
0.18                0.67 

Total  volatile  matters  at  260°  F 3«.ll 

ANALYSIS    OF   SAMPLES   DIGESTED  Wl 

Tarvia.                Tar. 

Color Water  white.  Brown. 

Odor Carbolic  Acid.  Carbolic  Acid. 

Reaction SllEbtlv  Acid.  Alkaline  (Free 

0.89             21.01 
DF  WATER, 
io        Terracollo. 

No.   2. 
te.  Water  white, 
rry.  Slightly   tarry. 
Neutral. 

ammonia). 
Total  solid  matters, 

grains  per  gallon..            8.75                     46.69 
Organic  and  volatile..           8.75                     37.94 
Mineral  matters None.                    8.75 

11.68 
5.84 
6.84 

this  is  deposited  from  2  to  3  ins.  of  No.  2 
broken  stone,  which  is  thoroughly  rolled, 
thus  forcing  the  mixture  into  all  the  inter- 
stices of  the  No.  2  course.  The  upper  sur- 
face is  sealed  by  painting  with  tar,  after 
which  a  thin  coat  of  fine  screenings  is 
spread  and  rolled. 

The  construction  thus  far  employed  of 
using  tar  as  a  preservative  for  roads  al- 
ready constructed  is  known  a6  the  painting 
^ethod.  In  the  fall  of  1906  a  section  of 
1,300  ft  in  length  of  the  state  road  in  the 
town  of  Tiverton  was  painted  with  tarvia 
furnished  and  applied  by  the  National  Coal 
Tar  Co.  The  usual  method  was  employed 
of  sweeping  the  dust  from  the  surface  of 
the  macadam  with  stiff  brooms,  thus  ex- 
posing the  mosaic  surface  of  the  No.  2 
course.  The  hot  tar  was  poured  on  the 
No.  2  course  and  spread  by  brushing.  A 
thin  coat  of  sand  was  then  spread  over  the 
tarvia  coating.  The  price  per  square  yard 
was  $0.0804.  This  section  was  located  on  a 
hill  having  a  maximum  grade  of  7.28  per 
cent,  hence  the  durability  and  slipperiness 
during  the  service  of  the  first  year  were 
carefully  noted.  The  tarviated  surface  was 
able  to  shed  the  water  to  the  gutters  and  to 


the  work  has  proved  satisfactory,  although 
the  tarvia  coating  has  scaled  off  in  spots 
and  on  the  edges. 

The  evident  variation  in  the  quality  and 
composition  of  the  various  barrels  of  tar 
used  on  the  same  highway  and  the  recogni- 
tion of  the  possibility  of  securing  a  more 
efficient  binder  were  instrumental  in  having 
samples  of  tar  examined  and  analyzed. 
Thus  far  five  samples  of  materials  of  a 
tarry  composition  which  could  be  used  in 
tar  macadam  or  as  a  surface  palliative  have 
been  analyzed.  These  include  one  sample 
of  tarvia  furnished  by  the  National  Coal 
Tar  Co.  of  Boston,  two  samples  of  coal  tar 
furnished  by  the  ProvideiKe  Gas  Co.  and 
two  samples  of  terracolio  furnished  by  the 
Good  Roads  Co.  of  America.  The  results 
are  shown  in  the  accompanying  table. 

It  should  be  noted  that  the  percentage  of 
volatile  constituents  which  evaporated  at 
120°  F.  fairly  represents  the  percentage 
which  would  be  lost  from  the  tarred  surface 
of  a  highway  during  a  summer  season.  The 
object  of  digesting  the  tar  in  water  was  to 
determine  the  amount  of  matter  which 
might  be  washed  from  the  surface  of  a 
road  by  a  heavy   rain.     This  combination 


was  not  shaken  vigorously,  but  simply 
turned  once  in  order  to  obtain  experimcDt- 
al  results  which  would  conform  to  actual 
conditions  on  the  highways. 

The  results  obtained  from  the  analysis  of 
the  samples  of  tar  from  the  Providence 
Gas  Co.  indicate  that  the  variation  in  com- 
position may  have  an  important  inflnenct 
on  the  character  of  a  tar  macadam  road. 
The  fact  that  only  one  sample  of  the  other 
tar  products  was  analyzed  should  be  con- 
sidered in  drawing  conclusions  fronn  tbe 
results  tabulated. 

Judging  from  the  results  tabulated,  it  is 
obvious  that  if  it  is  desirable  it  will  be 
possible  by  washing  the  crude  tar  with 
water  and  heating  a  certain  number  of 
hours  at  a  temperature  of  120°  to  150°  F. 
to  remove  those  constituents  which  would 
volatilize  or  be  washed  away  during  th( 
first  season  of  service.  The  spongy  nature 
of  certain  portions  of  the  tar  macadam  at 
Charlestown  and  the  self-evident  possibility 
of  a  porous  tar  macadam  road  under  cer- 
tain climatic  conditions  indicate  the  desira- 
bility of  experiments  with  tar  which  meets 
certain  definite  specifications.  Without  doubt 
this  phase  of  the  use  of  tar  will  be  thor- 
oughly investigated  during  the  season  of 
1908. 

The  treatment  of  macadam  roads  with 
oil  during  1906  and  1907  by  the  State  Board 
of  Public  Road  was  undertaken  with  tbe 
idea  of  not  only  suppressing  the  dust  but 
also  of  preserving  the  road  surface.  With- 
out doubt  some  of  the  towns  in  Rhode  Is- 
land which  have  experimented  with  oil  onl; 
considered  the  results  from  tbe  standpoint 
of  the  solution  of  the  dust  problem.  Dur- 
ing the  month  of  July,  1907,  32,242  sq.  yds. 
of  the  state  road  in  the  town  of  Barringtoo 
were  treated  with  an  oil  known  as  "pe- 
troleum residuum,"  which  was  supplied  bj 
the  Standard  Oil  Co.  from  its  tanks  at 
Bayonne,  N.  J.  The  oil  was  applied  cold 
by  means  of  an  or<linary  sprinkling  cart  to 
the  surface  of  the  road  from  which  the 
dust  had  not  been  removed.  The  amount 
of  oil  applied  per  square  yard  was  o.iU 
gal.  The  cost  of  the  oil  in  the  tank  cars  at 
Barrington  Center,  which  is  on  the  state 
road  in  question,  was  $0,046  per  gallon 
The  cost  of  the  labor  per  square  yard  was 
$0.0031,  making  the  total  cost  per  square 
yard  $0.0105.  Some  damage  was  done  dur- 
ing the  three  or  four  days  following  the 
application,  particularly  to  motor  cars,  car- 
riages and  wearing  apparel,  but  the  coagu- 
lated dust  did  not  pick  up  after  the  traffic 
had  matted  the  surface,  except  during  and 
immediately  following  a  hard  rain.  Tbe 
treatment  was  successful  from  the  stand- 
point of  suppressing  the  dust,  and  as  tbe 
retention  of  the  dust  preserx-es  the  surface 
of  a  macadam  road  it  has  without  doolit 
increased  the  life  of  the  road.  The  appli- 
cation of  the  oil,  however,  did  not  fumis'i 
a  binder  of  sufficient  tenacity  to  prevent 
the  No.  2  course  from  raveling  when  it  was 
subjected  to  a  combination  of  nnfavorabk 
climatic  conditions  and   heavy   motor  car 
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traffic  The  efficacy  of  this  treatment  was . 
apparent  after  five  months  of  service,  but  it 
is  not  expected  that  the  surface  will  be  in 
such  condition  in  the  spring  as  not  to  re- 
quire a  second  application  in  order  to  make 
the  road  dustiest.  This  highway  belongs  to 
the  second  class,  receiving  the  normal 
amount  of  motor  car  traffic  for  roads  of 
this  type. 
The  highway  commissioner  for  the  town 


ments  of  the  o£ficials  of  the  Department  of 
Streets  and  Highways.  The  object  of  the 
treatment  was  to  suppress  the  dust  more 
satisfactorily  and  economically  than  had 
previously  been  done  by  watering. 

The  many  varieties  of  oil  oflFered  to  the 
State  Board  of  Public  Roads  suggested  the 
advisability  of  analyzing  some  of  the  oils 
used  as  palliatives.  The  samples  included 
three  varieties  furnished  by  the  Standard 


ANALYSIS  OF  OILS  OFFERED  AS  DUST     PREVENTIVES. 

Petroleum  Raeland 

Sample.                                                    Residuum.  Fuel  OH.           Crude  OH.  Dustollne. 

SpeclBc  gravity 0.907  0.854                    0.909  0.854 

Flashpoint 240  Fahr.  105  Pahr.            180  Fahr.  260  Fahr. 

Bunilng  point 300  Fahr.  170  Fahr.           220  Fahr.  390  Fahr. 

Volatile  at   120°  F 14.91%  2.25%                 14.13%  1.14% 

.Wditlonal  loss  at  212°-220°  F 6.98%  49.01%                    8.64%  6.62% 

Additional  losa  at  240^-260"'  F 9.71%  30.42%                    6.86%  13.01% 

Total  volatile  matters  at  26U°  F 31.60%  81.68%                 29.63%  20.77% 

ANALYSES  OF  SAMPLES  DIGESTED  WITH  AN   EQUAL  VOLUME  OF  WATER. 

Petroleum  Ragland 

Sample.                                                     Residuum.  Fuel  Oil.           Crude  OH.  Dustollne. 

Color Water  white.  Water   white.  Water  white.  Water  white. 

Odor None.  Petroleum.         None.  Paraffin  OH. 

Reaction Neutral.  AcldtFree  Sul-Neutral.  Neutral. 

phurlc  Acid). 

Total  iolids,  grains  per  gal Trace.  52.53                      5.83  5.84 

Organic  and   volatile Trace.  52.53                      5.83  2.92 

Mineral  matters   None.  Trace.                  None.  2.92 


used  in  the  construction  of  tar  macadam 
roads.  6,  Efficiency  of  roads  treated  with 
the  various  oils  on  the  market,  with  cold 
and  hot  oils,  with  and  without  the  sand 
dressing,  with  and  without  rolling. 

The  author  firmly  believes  that  in  the  fu- 
ture more  stress  should  be  laid  on  the  eco- 
nomic construction  of  more  permanent  ma- 
cadam roads  for  highways  of  the  first  and 
second  classes  and  that  less  attention 
should  be  paid  to  the  various  surface  pallia- 
tives. 


of  Cranston  has  used  oil  on  the  town  roads 
since  1901.  The  highways  with  but  two 
exceptions  belong  to  the  second  and  third 
classes,  the  two  exceptions  being  parts  of 
interstate  trunk  lines  on  the  state  highway 
system.  The  effect  of  one  application  has 
lasted  from  ten  to  thirteen  weeks,  hence 
the  usual  practice  has  been  to  make  two 
applications  per  year.  The  oil  used,  pe- 
troleum residuum,  is  obtained  from  the 
Standard  Oil  Co.'s  plant  at  Bayonne,  and 
costs  delivered  in  tanks  on  side  tracks  in 
Cranston  $0,046  per  gallon. 

The  state  road  in  the  town  of  Middle- 
town  belongs  to  the  first  class,  for  although 
it  is  an  intrastate  trunk  line,  it  is  at  the 
■arac  time  part  of  one  of  the  popular  drives 
out  of  Newport.  This  highway  was  treated 
during  July,  1907,  with  dustollne,  the  num- 
ber of  square  yards  covered  being  20,765. 
The  dustollne  was  spread  by  means  of  a 
watering  cart  on  the  surface  of  the  road 
from  which  the  dust  had  not  been  removed. 
The  total  number  of  gallons  used  on  the 
work  was  7,a6i,  but  as  some  sections  re- 
ceived two  applications  the  amount  used 
per  square  yard  is  indeterminate.  The 
dustoline  cost,  f.  o.  b.  Summit.  N.  J., 
Jo-^jyrs  per  gallon,  the  total  cost  being 
$562.73.  As  the  freight  from  New  Jersey 
to  Providence  was  $69.70  and  the  cost  of 
labor  required  to  spread  the  material  was 
$97-66,  the  average  cost  of  the .  application 
per  square  yard  was  $0,035.  The  efficacy  of 
the  treatment  from  the  standpoint  of  lay- 
ing the  dust  has  not  been  questioned.  After 
three  months  the  effect  of  the  application 
had  practically  disappeared.  An  objection 
to  its  'use  has  been  offered  due  to  the  fact 
that  motor  cars  throw  small  coagulated 
particles  of  dust  into  the  air,  which  are  de- 
cidedly injurious  to  wearing  apparel. 

Dustollne  has  been  used  on  many  of  the 
principal  boulevards  of  Newport,  giving 
perfect  satisfactiot.,  according  to  the  state- 


Oil  Co.  and  a  sample  of  dustoline  furnished 
by  John  S.  Lamson,  Jr.  The  results  are 
shown  in  an  accompanying  table. 

Judging  from  the  results  of  the  experi- 
ments made  in  Rhode  Island  and  elsewhere, 
it  is  obvious  that  investigations  should  be 
made  during  the  coming  season  covering 
the  following  important  subjects :  i.  Rela- 
tion of  the  composition  of  tar  to  the  effi- 
ciency of  a  tar  macadam  road  and  tar 
painting.    2,  Comparison  of  the  efficiency  of 


An  Unclimbable  Fence. 
We  illustrate  herewith  a  new  type  of 
fence  that  is  being  used  to  enclose  fac- 
tories, reservoirs,  filter  plants,  railroads 
and  public  institutions.  This  fence  being 
made  of  No.  6  galvanized  wire,  woven  or 
linked  together  into  a  small  mesh,  makes  a 
strong  netting.  The  posts  are  of  iron  and 
are  driven  into  the  ground,  instead  of  be- 
ing set  in  holes.  When  driven  to  the 
proper  depth  two  stakes  of  angle  iron  arc 
driven  through  a  socket  fastened  to  the 
base  of  the  post,  thus  forming  an  anchor- 
age against  the  action  of  frost  or  any 
strain  to  which  the  fence  may  be  sub- 
jected. 

The  netting,  made  in  widths  of  6,  7  and 
8  ft.,  is  securely  stapled  to  the  steel  posts 
and  wired  to  a  top  rail  of  standard  pipe. 
Above  this,  two  or  more  strands  of  barbed 
wire  are  usually  placed  on  a  diagonal  arm 
bolted  to  the  top  of  the  post.    This  makes 
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A   New  Type  of  Wire  Fence. 


tar  macadam  constructed  under  varying  cli- 
matic conditions  by  the  mixing  method  em- 
ployed at  Charlestown,  by  the  penetration 
method  and  by  the  Gladwell  system.  3, 
Economic  value  of  loosening  three  or  four 
inches  of  an  old  macadam  road  with  a 
scarifier,  reshaping  the  surface  and  recon- 
structing the  surface  with  the  addition  of 
tar  by  the  penetration  method.  4,  Methods 
of  increasing  the  bond  between  the  tar 
matrix  and  the  surface  of  an  old  macadam 
road.  5,  Efficiency  of  various  machines 
used  for  spreading  tar  and  special  machinery 


a  strong  fence  that  is  said  to  be  unclimb- 
able, and  sightly,  much  more  so  than  a 
board  or  paling  fence. 

It  will  answer  the  purpo.se  of  both  the 
board  fence  and  the  wire  fence,  and  it  is 
claimed  that  it  possesses  many  advantages 
over  each.  It  is  said  that  a  fence  of  this 
character  will  last  twice  as  long  as  a  board 
fence,  while  the  first  cost  is  approximately 
the  same,  or  very  little  more  than  a  board 
fence  of  equal  height.  This  fence  is  being 
put  upon  the  market  by  the  Anchor  Post 
Iron  Works  of  New  York  City. 
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Meter  Box  Cover  for  Sidewalk  Setting 
of  Water  Meters. 

Some  5,000  of  the  meter  box  covers 
shown  in  the  accompanying  ilUistrations, 
Figs.  I  and  2,  have  recently  been  installed 
at  Washington,  D.  C.  The  cover  as  will  be 
seen  is  designed  for  sidewalk  setting  of  the 
meter  box.  The  advantages  claimed  for 
this  type  of  meter  setting  over  the  usual 
cellar  or  basement  installation  are  ready 
accessibility  for  reading,  inspection  or  re- 
pairs, protection  from  frost,  fire  or  damage 


Fig.  1. — Cast   Iron  Cover. 

of  any  kind  and  security  against  meter  tam- 
pering. Much  time  is  often  lost  by  the 
meter  reader  in  gaining  access  to  the  home 
of  a  consumer  and  reaching  the  meter,  and 
the  meter  itself  is  often  covered  over  with 
barrels,  boxes  or  other  household  waste 
which  has  to  be  removed.  Few  cellars  are 
heated  sufficiently  to  prevent  freezing  of 
meters  in  extreme  cold  weather,  and  thii 
alone  is  said  to  be  the  source  of  heavy  loss 
every  winter.  In  case  of  the  destruction  of 
a  house  by  fire  the  meter  is  always  a  total 
loss. 

With  the  outside  setting,  the  meter  can 
be  readily  reached  by  simply  unlocking  and 


Fig.  2. — Model  Setting  of  Cover. 

raising  the  iron  cover  at  the  pavement  level. 
Tests  have  shown  that  when  the  thermome- 
ter stood  at  10  degs.  below  zero  in  the 
street  the  temperature  at  the  meter  dial  in 
the  street  box  (16  ins.  below  the  pavement 
level)  was  42  degs.  above  zero,  making  a 
difference  of  52  degs.  in  temperature  be- 
tween the  outside  and  inside  of  the  box. 
The  theory  is  that  the  warm  air  rising  from 


the  ground  at  the  bottom  of  the  box  keeps 
the  box  or  pit  warm  even  in  the  coldest 
weather,  and  users  of  this  setting  in  the  ex- 
treme north  claim  they  have  never  had  a 
meter  freeze  in  them. 

One  of  the  accompanying  illustrations 
shows  the  cast  iron  cover  and  the  other  a 
model  setting  of  the  cover  used  with  vitri- 
fied or  cement  pipe  box  body.  These  cov- 
ers are  made  by  the  McWane  Pipe  Works, 
220  Broadway,  New  York  city. 


Catalop  Worth  Having. 

Engineers  and  contraaors  should  have 
en  file  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  In  sending  for 
catalogs  reviewed  or  advertised  in  this  pa- 
per, you  will  confer  a  favor  on  us  if  you 
will  write  direct  to  the  advertisers  and 
state  that  you  saw  the  catalog  mentioned 
in  EngiHtering-Contracling.  If  you  are  in 
the  market  for  tools,  machinery  or  supplies 
tell  us  and  we  will  notify  promptly  the 
leading  manufacturers. 

No.  0630.  Contractor*'  Machinery  and 
Supplle*. — Union  Elevator  &  Machine  Co., 
Chicago,    111. 

ThlB  140-page  catalog  of  general  contract- 
ors' machinery  contains  a  particularly  com- 
plete list  of  derricks,  cranes,  hoists,  tackle 
and  hoisting  machinery  equipment  and 
supplies.     The  catalog  has  a  full  Index. 

No.  0631.  Machinery  and  General  Supplies. 
— H.  Channon  Co.,  Chicago.  III. 

This  Is  a  general  Illustrated  catalog  and 
price  list  of  machinery,  apparatus,  supplies 
and  tools  made  and  handled  by  the  company 
namfd  for  steam  and  electric  railways,  con- 
tractors, bridge  builders,  stone  quarries,  ma- 
chine shops,  factories,  mines,  saw,  paper, 
flour  and  cotton  mills,  elevators,  electric 
light,  power  and  water-works  plants,  etc. 
The  catalog  contains  832  pages  with  index,  is 
cloth  bound  and  should  be  had  by  every 
purchaser  of  materials  and  machinery. 

No.  0632.  Steel  Wire  Ropes.— Broderick  & 
Bascom   Rope  Co.,    St.   Louis,   Mo. 

This  72-page  pamphlet  of  pocket  size  con- 
tains much  Information  useful  to  the  user  of 
wire  rope  la  addition  to  the  regular  catalog 
data  on  rope,  fittings,  sheaves,  aerial  rope- 
ways, etc.  Wire  rope  construction  is  ex- 
plained by  diagrams  and  definitions  and  there 
are  notes  on  the  use  and  care  of  wire  rope, 
directions  for  splicing,  tables  of  strains,  etc. 

No.  0633.  Portland  Cement — St.  Louis 
Portland  Cement  Co.,  St.  Louis,  Mo. 

This  pamphlet  is  interesting  for  Its  re- 
print of  the  original  granitoid  speclflcatlons 
for  sidewalk  construction.  There  are  also  a 
number  of  goijd  illustrations  of  large  bridges, 
buildings  and  other  structures  In  which  the 
above  named  company's  Red  Ring  brand  of 
cement  has  been  used. 

No.  0634.  Concrete  Mixers. — Waterloo  Ce- 
ment  Machinery  Co.,  Waterloo,  Iowa. 

The  Polygon  mixer  described  and  Illustrat- 
ed in  this  2o-page  pamphlet  is  a  batch  mixer 
of  the  tilting  type.  The  mixer  is  described 
and  Illustrated  and  tables  of  dimensions,  out- 
puts, power  required,  etc.,  are  given  for 
various  sizes. 

No.  0635.  Stone  Crusher.— Universal  Stone 
Crusher  Co.,   Cedar  Rapids,   Iowa. 

The  crusher  described  and  Illustrated  In 
this  pamphlet  is  known  as  the  Velten  crush- 
er, Invented  and  long  used  In  Germany,  and 
now  being  made  by  the  above  named  firm 
in  the  United  States.  The  crusher  Is  of 
the  Jaw  type  with  a  special  four  motion 
action  of  the  Jaws,  which  Is  claimed  to  give 
unusual  etflclenry.  Another  feature  Is  the 
Instantaneous  adjustment  of  the  machine  to 
produce  fine  or  coarse  stone.  The  crusher 
will  produce  material  fine  enough  for  sand 
for  concrete. 

No.  0636.  Wire  Rope. — A.  Leschen  &  Sons 
Rope  Co.,   St.    Louis,  Mo. 

This  is  one  of  the  handsomest  catalogs  that 
we  recall.  It  contains  87  pages,  of  which 
some  35  pages  are  devoted  to  Illustrations 
and  tabulated  data  of  the  various  sizes, 
styles,  and  constructions  of  wire  rope  made 
by   the  above  named  firm.     The  Illustrations 


of  rope  structure  in  this  section  are  remark- 
ably handsome  examples  of  half-tone  and 
color  engraving.  The  first  52  pages  contain 
descriptive  text  on  wire  rope  structure  and 
construction,  on  various  steels  for  wire  rop<^ 
and  their  advantages  for  special  purposes, 
on  rope  tramway  construction  In  detail,  on 
tall  rope  systems,  endless  rope  systems,  ca- 
bleways,  mine  haulage,  logging  work,  wire 
rope  power  transmission  and  on  splicing 
wire  rope.  The  pamphlet  Is  well  worth  hav- 
ing on  file. 

No.  0637.  Portland  Cement. — EMtaon  Port- 
land Cement  Co.,  New  Village,  N.  J. 

This  pamphlet  contains  a  large  number  of 
fine  half-tone  views  of  the  atmve  named  com- 
pany's works  and  of  structures  built  of  Edi- 
son cement.  Fineness  of  grinding  greater 
than  other  cements  is  claimed  for  Edison  ce- 
ment and  the  pamphlet  contains  many  inter- 
esting data  on  this  point. 

No.  0638.  Cement  Working  Machinery.— 
Cement  Tile  Machinery  Co.,  Waterloo,  Iowa. 

This  pamphlet  lists  a  special  hne  of  ma- 
chines and  tools  for  concrete  block  and  tile 
molding  works.  Perhaps  the  machine  of 
most  Interest  is  the  company's  cement  dialn 
tile  machine,  which  Is  practically  automatic 
In  action  and  continuous  In  operation. 
Molds  are  also  shown  for  tile  making  by 
hand. 

No.  0639.  Creosoted  Timber  and  Its  Ums- 
— Kettle  Rivers  Quarries  Co.,  Minneapolis, 
Minn. 

This  pamphlet  will  be  of  general  Intereat 
to  anyone  Interested  In  timber  preservation 
by  creosoting.  A  concise  history  of  wood 
preser%'atlon  Is  followed  by  a  discussion  of 
principles,  definition  of  creosote  oil  and 
method  of  treatment.  The  creosoting  plant 
of  the  above  named  company  Is  described  and 
sections  follow  on  creosoted  paving  blocks 
and  timber.  Speclflcatlons  are  given  for  pav- 
ing block,  piling,  cross-arms  and  structural 
timber.     The  pamphlet  Is  a  good  one. 

No.  0640.  Dump  Wagon  Boxes. — The  Trojr 
Wagon  Works  Co.,  Troy,  O. 

This  12-page  pamphlet  Illustrates  and  de- 
scribes the  Troy  bottom  dumping  wagon  box 
designed  to  be  applied  to  ordinary  teaming  or 
farm  wagon  gears  when  dumping  wagoni 
are  wanted.  The  box  Is  in  all  essentials  thr 
same  as  that  of  the  well  known  Troy  dump 
wagon. 

No.  0641.  Rock  Crushing  Machinery.— 
Power  &  Mining  Machinery  Co.,  Cudahy. 
Wis. 

This  72-page  pamphlet  describes  and  Ulua- 
ti«tes  an  excellent  line  of  gyrating  and  Jaw 
crushers,  bins,  elevators,  screens,  cars,  con- 
veyors, etc.,  for  stone  crushing  plants,  and 
also  gives  line  drawings  of  arrangements  of 
complete  plants  for  various  locations  and 
outputs.  The  g>'ratory  crusher  is  the  Mo- 
Cully  machine  and  Its  construction  is  de- 
scribed In  detail  with  tables  of  dimensions. 
The  pamphlet  gives  a  diagram  for  determin- 
ing at  a  glance  the  percentages  of  the  dif- 
ferent size  products  delivered  by  the  first 
crusher  In  order  to  determine  the  size  and 
number  of  auxiliary  crushers,  which  should 
be  In  the  hands  of  every  contractor  for 
crushed  stone. 

No.  0642.  Elaterlte.— The  Elaterite  Paint  A 
Mfg.  Co..  IJes  Moines.  Iowa. 

These  pamphlets  explain  the  use  of  elater- 
lte or  'mineral  rubber"  for  waterprooflne 
and  for  preservative  coatings  for  metal 
structurea  They  arc  worth  securing  and 
reading  by  engineers.  Tests  are  given  show- 
ing the  (^int  to  be  unaffected  by  acids  and 
alkalies,  and  two  papers,  one  read  befon 
the  American  Society  for  Testing  MaterteK 
and  one  before  the  Iowa  Cement  Users  As- 
sociation, give  results  of  the  use  of  elaterlte 
In  painting  steel  structures  and  In  watcr- 
prooflng  concrete,  respectively.  The  pam- 
phlets present  a  strong  argument  for  the 
value  of  this  material. 

No.  0643.  Steam  and  Air  Drills.— Wood 
Drill  Works,  30  Dale  Ave..  Paterson,  N.  J. 

In  this  28-page  catalog  the  various  parts 
of  the  Wood  drill  are  described,  and  cuts 
shown  of  them,  also  the  nine  different  Rise 
drills  that  the  firm  manufactures;  also  all 
drilling  accessories,  such  as  tripod,  columns, 
blacksmith's  tools,  oilers,  hose  and  tool  steeL 
The  catalog  Is  of  attractive  appearance  and 
will  be  useful  to  those  engaged  in  rock  drill- 
ing. 

No.  0644.  Dynamite.— Aetna  Dynamite  Ca, 
143  Deartmm  St..  Chicago,  111. 

This  66-page  catalog  might  be  called  "some 
useful  suggestions  in  handling  and  using  ex- 
plosives." In  it  are  deacrilwd  the  prtMUCts 
of  the  Aetna  Co.,  dynamite,  contractor's 
powder  and  Miami  blasting  powder  Such 
supplies  as  caps,  fuse,  batteries  and  elec- 
trical exploders  are  also  shown,  and  their 
uses  commented  upon.  Ever>"  contractor 
should  have  one  of  these  valuable  pamphlets. 
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Shall  the  GoTenunent  Operate  Dredges? 

Elsewhere  we  print  part  of  a  splendid 
argument  against  government  ownership 
of  dredges,  as  presented  by  Mr.  William 
Ryan,  Secretary  of  the  Dredge  Owners' 
Protective  Association. 

In  our  issue  of  Oct.  31,  1906,  under  an 
editorial  entitled  "Is  Government  Dredg- 
ing by  Day  Labor  Cheaper  than  by  Con- 
tract, as  Claimed  by  Engineering  News?" 
we  exposed  the  fallacy  of  the  claim  that 
the  dredging  of  Ambrose  Channel  was 
being  done  more  cheaply  by  government 
dredges  than  it  had  been  done  by  contract. 
In  like  manner  Mr.  Ryan  has  shattered 
other  similar  claims  of  economy  of  gov- 
ernment labor. 

In  order  to  protect  themselves  from  the 
continued  encroachments  of  the  govern- 
ment upon  their  field  of  action,  the  dredge 
owners  of  America  have  formed  an  asso- 
ciation. Their  only  weapon  of  .defense  is 
publicity,  but  that  weapon  is  sufficient,  for 
there  never  has  been  and  there  never  will 
be  a  government  capable  of  doing  any  sort 
of  work  by  day  labor  with  as  great  econ- 
omy as  it  can  be  done  by  contract.  We 
are  not  speaking  now  of  an  occasional 
spasmodic  spurt,  but  of  continuous  action 
through  a  period  of  years. 

The  contract  system  may  and  does  have 
its  imperfections,  and  it  may  be  that  it  is 
the  existence  of  these  imperfections  that 
has  led  engineers  at  times  to  condemn  it 
in  its  entirety.  But  the  wiser  plan  will 
unquestionably  be  to  perfect  the  contract 
system  by  perfecting  the  specifications  un- 
der which  it  is  done,  and  this  is  one  of 
the  objects  of  the  American  Society  of 
Engineering-Contractors. 

Quoting  from  the  editorial  above  men- 
tioned, we  say  again:  He  is  not  a  wise 
surgeon  who  tries  to  cure  a  man  who 
squints  by  cutting  off  his  legs. 


An  Engineering  Book  Given  Away  By 
A  Certain  Manufacturing  Firm 
For  the  Purpose  of  Edu- 
cational Advertising 

Not  content  with  ordinary  catalogs,  there 
is  a  tendency  among  a  few  manufacturers 
to  prepare  books  for  free  distribution  — 
books  that  are  really  not  catalogs  at  all. 
One  of  the  most  noteworthy  of  these  pro- 
ductions is  the  250-page  book,  "Reinforced 
Concrete  in  Factory  Construction,"  pub- 
lished by  the  Atlas  Portland  Cement  Co., 
and  briefly  described  in  one  of  our  adver- 
tising pages.  The  author  of  this  book  is  a 
well  known  engineer,  and  it  is  for  this  rea- 
son that  we  call  special  attention  to  it. 

A  few  years  ago  it  would  have  been  con- 
sidered folly  to  go  to  the  expense  of  em- 
ploying an  engineer  to  write  a  2S0-page  vol- 
ume for  free  distribution.  Now,  however, 
there  are  many  firms  that  realize  that  trade 
literature  should  be  real  literature  to  be 
most  effective.  Catalogs  filled  with  photo- 
graphs of  machines,  etc.,  will  always  have  a 
certain   usefulness,   but   there   will    be   an 


ever  increasing  amount  of  technical  infor- 
mation in  the  form  of  good  text  not  only  in 
catalogs  but  in  advertisements. 

Advertisements,  we  may  add,  may  be  di- 
vided into  three  classes : 

(i)  Publicity  advertisements. 

(2)  Elducational  advertisements. 

(3)  Drumming  advertisements. 

A  publicity  advertisement  may  be  defined 
as  one  that  8M>eals  to  the  eye  or  ear  rather 
than  to  the  reason;  as  an  example,  "Wil- 
son's bighball-rthat's  all."  Undoubtedly 
this  sort  of  advertising,  if  well  done,  is 
effective,  and  particularly  so  in  marketing 
goods  of  small  unit  cost. 

An  educational  advertisement  is  one  that 
is  aimed  to  increase  the  general  use  of  a 
product,  like  Portland  cement,  by  showing 
how  to  use  it  and  by  presenting  its  merits. 
An  advertisement  that  explains  why  dump 
wagons  are  more  economical  than  slat- 
bottom  wagons  is  an  educational  advertise- 
ment. Few  advertisers  appreciate  the  effec- 
tiveness of  this  sort  of  advertising.  Mosi 
advertisers  shun  it,  evidently  under  the  be- 
lief that  it  is  a  labor  of  love;  but,  as  a 
matter  of  fact,  any  firm  that  conducts  an 
intelligent  campaign  of  educational  adver- 
tising is  sure  to  reap  a  good  harvest,  for  its 
name  thus  becomes  S)rnon3rmous  with  the 
product  whose  use  it  is  endeavoring  to  ex- 
tend. 

A  dnimining  advertisement  is  one  that 
aims  to  sell  a  particular  machine  by  a  sales- 
man's arguments  as  to  its  advantages  over 
competing  machines.  This  sort  of  adver- 
tising has  also  proved  very  effective  in 
many  cases,  and  is  destined  to  be  used 
more  and  more  frequently. 

An  engineer  having  knowledge  of  the 
uses  of  a  machine  or  product  is  particularly 
well  qualified  to  write  edticational  adver- 
tisements.. If.  he  also,  possesses  an  argu- 
mentative talent  he  can  succeed  as  a  writer 
of  drumming  advertisements. 

Technical  advertising  is  an  art  that  is  in 
its  infancy,  and  fortunes  will  be  made  by 
individuals  and  firms  who  devote  their  best 
thoughts  to  it.  We  call  attention  to  this 
field  as  being  one  that  many  an  engineer 
may  profitably  enter. 


The  Quebec  Disaster  Teaches  "A  Les- 
son of  Humility,"  Says  the  En- 
gineering News — Does  it  Not 
Teach  the  Need  of  Cour- 
age in    Questioning 
the  Opinions  of 
Eminent 
Hen? 
Speaking  of  the  blunders  made  in  the  de- 
sign of  the  Quebec  bridge,  which   led  to 
its  destruction,  Engineering  News  says: 

"It  has  not  occurred  to  us  that  the  men 
in  the  top  ranks  of  the  profession,  who 
have  been  building  great  engineering  works 
for  nearly  a  lifetime,  needed  such  admoni- 
tions [i.  e.,  from  practical  bridge  build- 
ers.— Eds.].  And  yet  that  is  what  the  event 
shows." 
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It  is  interesting  to  contrast  this  attitude 
of  OUT  cuiiieiuporBT^'  with  its  attitode  on 
tht  Ashokan  Dam  controversy.  In  its  is- 
sue 01  Jan.  a.  Engineering  News,  speak- 
ing of  the  Ashoksn  matters,  sasrs: 

If  the  BoBTd  of  Water  Stqiply  could 
no:  reh'  npoD  the  estimates  and  opinions 
of  its  engineers  witiiout  condocting  a  two 
weeis'  court  inqnirT  on  every  contrart 
awarded.  -Aen  the  Board  onght  to  em- 
plov    engineers    wfamn    they    conld   tmst.'' 

The  iaa  15  that  the  Board  wonld  not 
have  bad  tr  make  a  "conrt  inqmry"  on 
rrr^'  tamtract  Onr  real  inqniry  would 
iiave  sufficed  tC'  prove  tiie  nnreliabflitf  of 
tfaerr  wif.iimjs"  e!»iim.itgi  as  to  cost,  and 
their  ^d^  of  e^erienre  in  eardi  woilc.  But 
tfaf  Kew5  was  then  daending  "eminent 
f  Hgiitt'K?^  whr  had  been  '^aildmg  great 
eugiuei:  i  inc  works  for  nearh-  a  lifetime," 
aw?  i:  sac  not  iearnec  its  *Oessaa  of  hn- 
trilrtr"  :r:in    the  ^>ad>ec  disaMef. 

Zx  N-rw-  hdd  uie  protecting  shield  of 
r<  a^pTtyral  in  tr^st  of  tiic  Asiialcan  Dam 
enecierr-  l&ee  rng:  Sews.  Se^  s  ^PO/l- 
>»•  Tt  the  inquLi  as  tc  their  competeocy 
•ui'-  bepoL  anc  lefcred  10  diem  as  "the 
«r«-  eagiaccrsig  tilenT"  it  the  country.  In 
"'  • '  It  s^-'jgin  tc  protect  ^'emimeiit  cngi- 
-r-r="  frit::  i.  mcTttd  imestigaticin.  just 
^     i<    •>--T  ctzi^  c.'iiiemponirj'.  ElngineeT- 

.  .'-r*  I-  i.  -"a«ii  of  met  invanaUy  {otind 

-•■    !>►    i.'j»    o:    '•aament"   men,   be   they 

:.^   -  -jr   »:jui    -jr::'.  disaster  follows  the 

J-  •r.:-^.     ic<    t.-.<»r    \rsvf    ksson    in    hu- 

.:    «aratc 

-•    -Ti     vr-j-.r    :.    i/t  i<ai'i>'.-c   fr'.rr)  t'-.ii 

•  .  -.r .  ■  «•  i  j*afc'.«:  of  cjiirage  in  de- 
-•  '  .:j-  :•.  .  '._;.■  . -'igtrrtir.  u  ti.t  fic*  ot 
<.       :,=  '..'.  :-.x     r»'.   TTMt".«:'  kiow  •^io-.»-i.>* 

;  -•:■>•   ',:^ij'.-   L>'i«/(,'   iii.c  ";•..♦■  v>';r- 

..''  t.-.'    iu<jgnj»t'r  fci  ♦.<>  •..'<* 

•  .  .;-f   .•;.-       J      t  i-     j'i<A,.>       iti3'.<.i.C     vf    pw- 

-     .-■•■J      -.■^•.u-.'  •i../r'    '^i".  .< ';vi.    t.<, 
'.  .   ''     •.  -  ;,'      1  i  .1-     yyx!     1.'/ 
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Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  constructins  concrete 
and  reinforced  concrete  structures.  It  will  cover  the  selectioa,  testing  and  pro> 
portioning  of  concrete  materials;  laiwratory  tests  of  concrete;  concrete  mixing, 
transportation  and  placing ;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  also  contain  articles  on  new  and  intereatin{ 
developments  in  the  desiflA  of  reinforced  concrete. 
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Comparative  Advantages  of  Loom  Bar 

and  Unit  Frame  Systetna  of 

Reinforcement^^ 

BY    SMILE   G.   VBMCfrA 

It  is  the  purpojfcpf  the  writer  in  connec- 
ion  with  the  stl|npt  of  this  paper  to  ex- 
plain how  to  consfrect  a  building  with  unit 
reinlorcemert  for  c^unins,  beams,  girders, 
floor  and  roof  slabs,  or,  in  other  words, 
how  to  build  a  "unit  reinforced  concrete 
building." 

To  those  experienced  in  the  pse  of  rein- 
forced concrete  on  a  large  and  extended 
scale,  the  uncertainty  of  each  beam  and 
girder  (where  intended  to  be  the  same) 
being  constructed  identical  in  a  loose  rod 
system,  is  very  apparent ;  in  fact,  it  is  prob- 
able that  in  any  building  erected  under  this 
system  there  is  no  one  who  would  certify 
to  the  fact  that  every  piece  of  reinforce- 
ment was  in  the  exact  position  laid  out  by 
its  designer,  and  to  go  further,  it  is  a 
question  whether  in  a  great  many  cases  all 
the  reinforcing  metal  shown  on  the  draw- 
ings actually  enters  into  the  construction. 

Is  it  any  wonder  then  that  those  engi- 
neers whose  experience  is  in  steel  con- 
struction look  askance  at  this  new  system 
of  construction,  when  they  can  see  all 
manner  of  ways  for  the  finished  work  to 
'x:  short  of  what  was  really  intended? 
Many  such  men  have  advocated  the  ex- 
{(♦-nditure  of  a  greater  sum  of  money  than 
v.''>'ild  be  necessary  if  reinforced  concrete 
were  used  for  a  system  of  construction 
which  would  give  results  of  which  they 
w«-r«  certain.  The  writer's  experience  for 
tlje  pait  six  years  convinces  him  that  if  the 
'.'itrie  progress  is  made  in  the  future  as  in 
ti.e  pa*t  with  the  use  of  reinforced  con- 
•.tt-^r.  for  buildings,  the  use  of  loose  rod  sys- 
f'-rri*  for  beams  and  girders  must  be  aban- 
'I'^ntd.  The  reason  for  making  this  sweep- 
ing statement  is  from  the  fact  that  as  the 
i/:iiiding  regulation  of  important  cities  gov- 
erning the  use  of  this  material  becomes 
more  thorough  and  the  requirements  of 
the  boards  of  fire  underwriters  are  insisted 
i!IK)n,  owners  will  be  obliged  to  employ  the 
more  thorough  methods  of  constructing 
their  building^s,  or  else  suffer  a  penalty  at 
the  hands  of  the  underwriters.  To  illus- 
trate the  point:  As  a  matter  of  fire  protec- 
tion to  the  steel  tension  rods  in  the  bottom 
of  beams  and  girders,  these  rods  should  be 
located  2  ins.  from  the  bottom  of  the  beam ; 
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in  other  words,  there  should  be  2  ins.  oS 
concrete  forming  an  insulation,  not  K  <<■' 
or  possibly  3  ins.,  as  may  be  the  case  io  a 
loose  rod  system.  To  secure  this  insula- 
tion, sotnc  definite  means  must  be  used  to 
hold  the  rods  firmly  2  ins.  from  die  bottom 
of  the  mold.  This  is  only  secured  by  some 
positive  mechanical  means.  In  loose  rod 
systems  the  means,  as  a  rule,  is  altogether 
wanting,  dependence  being  placed  on  the 
concrete  for  holding  the  bars  in  positioa 
or  the  stirrups  are  made  to  form  hangers 
which  permit  the  rods  to  loosely  hang  in 
the  form. 

If  the  rods  are  united  into  a  frame,  a 
suitable  chair  can  be  fastened  to  the  bars 
to  support  them  a  definite  distance  from 
the  bottom  of  the  form.  Several  systems 
employ  this  method.  Far  better,  however, 
is  the  use  of  a  socket  locking  the  bars  to- 
gether and  bolted  to  the  bottom  of  the 
form.  This  socket  can  be  made  to  support 
any  number  of  frames  on  top  of  eadi  oth- 
er, and  thus  register  the  position  of  the 
bars  in  regard  to  their  position  in  the  mold 
as  well  as  to  each  other. 

Another  important  reason  why  the  rods 
should  be  rigidly  located  in  the  mold  be- 
fore the  concrete  is  poured  is  to  insure  the 
strength  of  the  beam  being  the   same  as 
that    originally    figured,   for    if    the   bars 
should  be  loosely  held  in  the  mold,  and  in 
the  process  of  tamping  be  moved  farther 
from  the  bottom,  the  insulation  from  fire 
would  be  improved  at  the  expense  of  the 
strength  of  the  beam.     For  instance,  in  a 
T  beam  with  a  depth  of  rib  of  16  ins.  be- 
low the  under  side  of  the  slab,  the  loss  in 
strength  of  the  concrete  beam,  due  to  the 
shifting  of  the   bars    i    in.   further   away 
from  the  bottom  ■  would  be  almost   7  per 
cent.    Thus  it  is  seen  that  when  an  engi- 
neer designs  a  building  with  beams  of  a 
certain  depth  and  the  center  of  action  of 
steel  at  a  definite  distance  from  the  bottom 
of  the  beam,  there  is  no  certainty  that  his 
finished  beam  in  the  building  has  the  cal- 
culated   strength,    if    there    has    been    no 
means  of  holding  the  bars  rigidly  in  place. 

Thus  a  building  can  be  materially  weak- 
ened.by.  the. inaccuracies. creepitig  in  on  the 
work,  for  if  there  is  a  loss  of  7  per  cent  by 
reason  of  the  bars  being  misplaced,  and 
another  10  per  cent  loss  or  possibly  more 
by  reason  of  the  concrete  not  being  proper- 
ly mixed  and  tamped,  the  resulting  con- 
struction, while  perhaps  appearing  to  be  of 
the  desired  sfrength,  would  be  neverthe- 
less weakened  and  the  factor  of  saiet>' 
would  be  reduced. 
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I  have  Mcii  a  Urgt  kuildMc  coaatrncted 
of  rciniorced  concrete  in  which  all  the 
toor  beaoM  and  ginl«r*  were  rdaforoed 
«itb  a  unit  fraae,  and  where  these  hwme* 
•ff«  nacd  OS  the  reaioval  ot  the  forwis  not 
<-n<  har  »a«  exposed  to  view  dne  to  Ibc 
t  .isinc  of  the  rod*.  In  the  tame  buiMing 
kflK  umoiportMtt   beams  in   the  stairwa>' 

•  rre  reinfofced  with  loose  rods,  and  in 
<-^  case,  after  the  removal  of  the  forms,  a 
r  di  «ai  visible,  having  been  pushed  oat  of 
r'li-r  in  the  tampinc  process.     How  many 

■•vr  bars  bare  been  displaced  where  the 

•  >tc  ones  were  used  it  is  impossible  to 
*f  I. 

:  btiroiiKh  tampiiiK  of  (he  concrete  in  thr 

'•.••ns  and  firdert  i*  possible  only  with  a 

•■>nK  or  where  the  ban  are  held  riffidty  in 

f     This  feature  of  the  work  is  not  al- 

•  ..«  appreciated  by  eoastnictors,  bat  ex- 
;  -inirntt  thow  that  a  dense,  well  tamped 

-'■'rte  IS  3$  per  cent  stronger  than  one 

-  '!  tamped.    Hmcc  there  is  a  decided  ad- 
'  '.igr  tn  be  gained  by  using  a  frame  and 

-  .''  ■•ighly  tamping  the  concrete. 

\r.  iher  pha««  of  the  subject  of  unit  sys- 

•'1r^   Tcrsut   loose   rod   systems   is   that   a 

1!  «)ttem  approaches  nearer  to  ideal  con- 

'-.'•nt  regarding  the  erection  of  a  building. 

■■niniing  the  perxmal  equation  as  nearly 

.•  ran  he  when  the  placing  of  the  steel  is 

-  rmed  No  part  of  the  reinforcement 
'   a  brim  or  girder  can  be  forgotten  or 

-  :'.r  1,  a%  the  frames  are  made  as  a  unit 
'  ••  **'\''  IP*m  «  shop  number  to  corre- 
:>  tid  to  the  erection  plan,  and  are  deliv- 
-' :    to   the    building    as    a    unit    and    so 

■  .-kcl     All  the  foreman  at  the  building  is 
••  .   .''d  to  do  is  to  check  off  the  frames  as 

trr  delivere<l,  the  same  as  he  woulit 

■rams,  and   see   that   each   frame,  is 

«■«'.   in    the   location   called    for    in   the 

•-■  t  -T  p!an«     Thus  a  floor  of  frames  can 

'  ;•  .<.Td  a  day  ahead  of  the  concrete,  and 

»      r   It  IS  necessary  to  remove  the   rein- 

•  f-r  rr.t  frcm  the  form,  which  is  very 
'•'  I'-'ttly  the  case,  in  order  to  clean  out 

.  •  :f  irt,  etc ,  the  frame  can  be  taken  out 
.  s  wh-'V  jT)<l  reset  without  much  trouble, 
•       e  if  '."><<  ro<|s  are  used  it  is  very  trou- 

•    fT>e  to  take  out  each  bar  and  stirrups 

"  rr\tx  them. 
"^  -r*  m\r  ilaim  that  the  use  of  a  frame 

■  -    r<-:nf  rcir.g  beams  is  not  deiirable  on 

•  '■   <-i    a    lack    of    flexibility    in    the 
■••!"-«.  'nee  they  are  made  of  a  specific 

■  ans  r»  girder,  they  cannot  be  changed  or 
"■r-i  »ith-uit  much  trouble.     This,  how- 

'   — .  i«  i>it  generally  an  objection,  for  if  a 

•  *Vr  has  to  be  made  quickly  at  a  build- 
■f  a«  is  wmrtimes  the  ca<e,  it  is  not, 
-.-••ary  t"  ai-t  for  a  new  frame  to  be 

■  .-  jfactnred  and  delivered;  there  is  still 
•••    '.'•  »   rrc-iarse  of  using  loose  rods   for 

*  ^^aan  tr.  ■;'.:r»tion,  and  the  building  will 
'  -.*■  -m  •>rte  off  than  its  neighbor  which  is 
T«Tr-ir<td  entirrly  of  loose  rods, 
~'^r  flf-sih'tty  of  the  design  of  girder 
•*S8»ra  at  aade  under  the  original  unit 
••«-»*»  ss  as  great  as  any  one  could  wish. 
-  *-  •  *«  '-01  as  41  ft  have  been  construct- 


ed of  girder  frames,  and  Ukewise  heavy 
cantilever  frames. 

Another  feature  of  the  unit  frame  is  that 
it  can  be  made  of  any  type  of  bar,  either 
plain  or  deformed:  as  the  bars  are  assem- 
bled and  heM  together  by  the  stirrups,  it 
makes  vrvy  little  difference  what  the  shape 
is. 

The  latest  idct  in  the  design  of  girder 
frames  is  the  pin-connected  frame,  which 
consists  in  making  a  mechanical  tie  by 
means  of  a  link  from  one  beam  to  another, 
thus  making  a  continuous  beam. 

The  unit  idea  has  been  successfully  ap- 
plied to  column  construction  by  several  de- 
signers. The  writer  has  used  a  unit  col- 
umn of  the  hooped  t>'pe  for  heavy  loads,  in 
which  the  hooping  consists  of  wire  rope 
wound  as  a  helix  wired  to  vertical  rods 
which  are  secured  to  bands  at  top  and 
bottom  at  intervals  of  the  height.  These 
columns  were  made  in  a  shop  and  deliv- 
ered by  team  just  the  same  as  a  steel  col- 
umn, and  set  up  in  position  with  the  forms 
built  around  them  and  then  filled  with 
concrete;  additional  longitudinal  rods  Were 
placed  in  the  center  of  the  column  to  in- 
crease its  compressive  strength.  All  col- 
umn rods  are  faced  on  the  ends  and  Set  in 
line  with  those  above. 

The  unit  reinforcement  for  slabs  may 
consist  of  any  fabric  or  webbing  such  as 
expanded  metal,  wire  cloth  or  even  plain 
rods  with  cross  rods  on  top  and  wired  to- 
gether or  fastened  together  with  spring 
stool  lock  and  spacer.  The.se  webbings 
should  interlock  with  the  stirrups  of  the 
beams  and  girders.  This  can  be  done  by 
having  the  stirrups  long  enough  to  pass  up 
through  the  mesh  of  the -fabric  and  be  bent 
over  with  long  pliers  so  as  to  hook  over 
the  wires  of  the  webbing.  In  this  way  the 
flfxjr  slab  cannot  separate  from  the  beam 
or  girder,  and  as  the  greatest  horizontal 
•■hear  is  likely  to  be  at  this  place  the  inter- 
locking of  stirrups  and  fabric  makes  a 
mo<;t  excellent  constniction. 

It  very  frequently  happens  that  the 
stan<lard  sizes  of  fabrics  do  not  give  suffi- 
cient area  of  metal  per  running  foot;  in 
these  ca<os  .-Klditional  rods  can  ht  wired  to 
the  top  of  the  f.ibric  to  make  up  the  sec- 
tional area  which  is  lacking. 

Where  a  webbing  is  not  used  for  slab 
reinforcement,  the  stirrups  shoiiM  m  some 
manner  eni{.it!e  the  slab  rods. 


A  bill  has  been  intr<Klured  in  Coiigress 
directinc  the  Secretary  of  War  to  h;ivc  an 
exaniiii.-ition  and  survey  made  by  a  board 
of  engineers  of  the  lur)><>rs  and  rivers  of 
Chicago,  the  object  l>ring  to  m.tkr  a  com- 
plete pl.in  for  flie  improvement  of  the  har- 
Ixir  facilities  of  that  city  and  the  ailu 
cent  territory.  'I  he  sursey  is  to  incl'ide 
the  rhicuRo  lljrlKir.  the  Clucago  Kiver, 
the  Calumet  llartH>r.  the  Ctranil  ("..liimel 
and  Little  Calumet  Rivers.  Ijke  Cilumet 
and  its  connection  with  the  C*Uinict  Kivrr, 
and  the  l.iUe  shore  from  the  month  of  the 
Chicago  River  to  the  city  of  (iary,  I-nl 


Rsinforosd  Concrete  in  the  ConstrnctlOB 
of  Highway  Brid(et  and  Colrerta.* 
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The  one  great  problem  of  our  roads  and 
highways  in  the  middle  west  is  how  they 
can  be  made  serviceable  for  the  twelve 
months  in  the  year  and  be  kept  up  at  a 
minimum  expense  after  time  and  money 
have  b{en  expended  on  them. 

Along  with  any  road  improvement  we 
have  ilw  question  of  bridges  across  the 
streams  and  dugouts. 

These  bridges  must  be  built  across  two 
clasfes  of  streams,  living  streams  that  flow 
the  year  round,  and  intermittent  streams 
that  flow  only  during  the  spring  months  or 
after  heavy  rains. 

There  are  several  kinds  of  material  for 
the  construction  of  such  bridges.  We  have 
to  do  with: 

I.  The  wooden  bridge,  with  pile  bents. 

3.  Steel  frame,  or  superstructure,  on  pil- 
ing. 

3.  Steel  superstructure  on  masonry  abut- 
mems,  wvtfa  wood  floor. 

4.  Steel  superstructure  on  abutments, 
with  a  concrete  floor. 

5.  Large  sewer  pipe  or  tile. 

6.  Culverts  or  smooth  or  corrugated  steel 
pipe,  galvanized  or  painted. 

7.  Bridges  and  culverts  of  reinforced 
concrete,  of  any  span  or  shape. 

We  have  now  before  us  seven  types  of 
bridges  or  culverts,  all  of  which  have  been 
used  on  our  highways  with  varying  de- 
grees of  success. 

The  suitability  of  each  can  best  be  deter- 
mined by  studying  the  many  conditions 
which  such  a  structure  must  undergo. 

A  bridge  or  culvert  on  any  highway 
must  necessarily  be  such  as  to  require  little 
attention  or  care.  It  is  safe  to  say  that  we 
hardly  have  a  bridge  on  any  of  our.  high- 
ways that  is  regularly  inspected  from  time 
to  time. 

Not  until  a  plank  in  the  floor  is  broken 
or  a  washout  carries  away  the  filling  from 
the  approaches  of  the  bridge  or  by  some 
conditifm  it  is  made  a  dangerous  crossing 
is  it  inspecteil  or  looked  after. 

In  other  words,  it  is  necessary  to  build 
bri<lK<s  or  culverts  that  rniiiire  little  care 
and  maintenance. 

Now  let  us  consider  the  use  of  the 
wooden  bridge  in  highway  improvement 
.At  many  places  wocMlcn  iMidijes  are  built 
over  very  small  streams  where  the  act'ial 
span  acrf>s»  the  stream  is  very  much  les.. 
on  accoMnt  of  the  fact  that  it  is  impossible 
to  hold  the  road  leailing  up  to  the  bridge 
and  to  keep  the  stream  under  the  limine  I 
will  cite  two  cases,  one  where  a  concrete 
arch  bridije,  .t?  ft  span,  was  hiiilt  to  rr- 
plaie  a  »<>.>.|en  bridge  Ho  ft  long,  the  other 
\»;.ere  a  #>  It  span  Concrete  brilije  re- 
p;.n  nl  a  vt'MNtrn  structure  W)  ft    long 

To  hold  a  ».p..d<-n  brnlicc  in  p'ace  the 
pil.i.K  niMst  lie  in  s«.'id  grouii'!.  Iietvr  »e 
a'uavt   have  so   nvich    lindKr   spjnning  drv 

•P\I.«r  r.  S.I  (•'fiir*  ttje  N''-r.i«ka  ('••mrnt 
t '•<  rs      S«B,..-lsl  'cp 
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ground,  and  with  the  plank  roadway  there 
is  always  the  wearing  out  of  the  planks, 
and  with  that  the  possibility  of  having  a 
dangerous  crossing. 

Speaking  of  the  excessive  length  of 
wooden  bridges,  there  is  one  county  in 
Iowa  that  has  ten  iniles  of  wooden  bridge 
floors  to  maintain,  and  this  county  is  below 
the  average  in  the  number  of  bridges. 

To  make  culverts  of  wood,  where  any 
amount  of  earth  is  to  be  placed  on  top,  ir 
temporizing  and  in  the  end  will  cost  more 
to  replace. 

Bridges  with  a  steel  superstructure  on 
piling,  with  woodep  floors,  are  not  much 
better  than  the  wooden  bridges  and  are  of 
no  more  use  in  making  our  highways  per- 
manent than  an  all  wood  structure. 

Steel  bridges  with  concrete  or  masonry 
abutments  and  with  wood  floors  are  not  at 
all  so  desirable,  as  the  floors  rapidly  wear 
out;  the  life  of  a  plank  floor  on  a  bridge 
with  ordinary  travel  is  not  more  than  five 
years,  with  many  new  planks  needed  from 
time  to  time  in  that  interval. 

Steel  bridges  on  concrete  abutments, 
with  concrete  floors,  are  wholly  desirable, 
but  are  likewise  expensive;  in  fact,  it  is 
possible  to  construct  a  concrete  bridge  as 
cheaply  in  ninety-nine  cases  in  a  hundred, 
and  the  concrete  bri^e  has  the  advantage 
of  not  requiring  the  painting  and  suffers 
no  depreciation  from  the  elements. 

So  far  we  have  considered  bridges  for 
living  streams  or  for  locations  where  it 
would  not  be  policy  to  narrow  the  water- 
way to  any  great  extent  But  in  this  sec- 
tion of  the  country,  in  all  the  middle  west, 
we  might  say,  about  one  bridge  in  five 
spans  a  living  stream,  the  other  four-fifths 
spanning  gullies  and  dufputs  Ihat  are  dry 
for  a  greater  part  of  the.  year. 

Thus  we  have  a  eondition  presenting  it- 
self to  the  highways  as  it  has  to  the  rail- 
roads, and  we  fitn^the  Tailroads  have  al- 
most invariably  constracted  such  a  water- 
way by  means  of  culverts  under  their 
tracks,  so  as  to  carry  a  normal  rainfall  and 
filling  on  top,  giving  them  a  continuous 
roadbed;  with  a  flood,  the  water  may  be 
held  back  for  a  time,  but  soon  can  get 
away  without  any  great  damage  from  badc- 
ing  up. 

It  is  possible  to  adopt  this  method  of 
placing  culverts  in  such  places  on  the  high- 
ways, and  by  filling  on  top  a  roadway  is 
obtained  that  is  permanent  and  with  no 
danger  of  ever  giving  out. 

By  reducing  the  length  of  the  bridge  and 
placing  a  culvert  the  resultant  cost  of  a 
permanent  culvert  is  oftentimes  less  than 
what  it  would  take  to  build  a  wooden 
bridge  necessary  to  span  the  ditch. 

Here  are  two  instances  of  reducing  the 
waterways,  or,  rather,  of  filling  up  an  open 
ditch:  First,  where  three  woden  bridges 
had  been  built  in  thirty-five  years,  the  last 
one  was  44.  ft.  long  and  it  had  served  its 
time,  so  it  was  removed  and  a  concrete 
culvert  was  built  with  inside  dimensions  of 
4x5  ft,  and  this  culvert  has  proved  ample 
for  all  the  water  that  can  flow  in  the  ditch. 


Another  bridge  56  ft.  long  which  had 
grown  from  a  span  of  16  ft.  in  ten  years, 
was  rendered  unsafe  by  the  bank  slipping 
in,  breaking  off  the  piling.  This  was  re- 
placed with  a  concrete  culvert  5  ft.  square 
and  13  ft  of  dirt  placed  on  top,  making  a 
permanent  roadway  instead  of  having  a 
plank  floor  over  a  deep  gully. 

These  two  cases  show  that  often  there  is 
a  plank  road  where  it  would  be  possible  to 
have  a  dirt  road. 

Then  such  gullies  or  washouts  are  usual- 
ly at  the  foot  of  a  hill  or  between  hills,  and 
the  cutting  down  of  the  hills  and  filling  in 
of  the  culvert  improves  the  whole  road  and 
makes  a  permanent  improvement 

Having  these  conditions,  it  is  well  to 
consider  the  various  materials  available  for 
constructing  such  culverts  as  needed. 

Large  sewer  pipe  has  been  used  with 
varying  degrees  of  success.  Much  depends 
on  the  placing  of  the  pipe  and  the  charac- 
ter of  foundation  on  which  they  rest  and 
in  the  cementing  of  the  joints. 

The  disadvantage  is  in  the  frequent  un- 
equal settling  of  the  pipe  when  the  earth  is 
filled  in,  and  this  causes  a  break  in  the 
flow  of  the  water  and  will  tend  to  fill  up 
the  pipe,  likewise  increasing  the  chances  of 
undermining  the  pipe. 

To  make  a  concrete  footing  for  the  pipe 
and  to  carry  this  up  the  sides  to  the  hori- 
zontal diameter  adds  greatly  to  the  cost 
while  it  improves  the  value  of  the  pipe  as  a 
culvert 

End  walls  over  the  top  of  the  pipe  are 
needed  to  prevent  the  fill  from  washing 
down  into  the  opening;  also  wing  walls 
are  necessary  to  hold  the  dirt  on  the  sides. 

The  attaching  of  these  walls  to  the  pipe 
is  a  difficult  matter  and  is  usually  very  un- 
satisfactory, owing  to  the  fact  of  not  being 
able  to  get  a  good  bend  between  the  pipe 
and  the  c6ncrete  or  mortar  of  the  walls. 

There  have  been  many  types  of  circular 
steel  culverts  brought  into  the  market  in 
the  past  few  years.  All  of  them  seem  to 
have  some  merit  if  we  can  believe  the  ar- 
guments set  forth,  but  all  have  the  same 
fault  in  common,  the  rusting,  which  is  not 
prevented  by  any  process  permanently. 

The  same  objection  of  attaching  wing 
and  end  walls  to  this  type  of  culvert  as 
with  sewer  pipe  is  true. 

For  any  given  area  of  carrying  capacity 
it  is  possible  to  construct  concrete  culverts 
as  cheaply  as  the  steel  pipe,  and  the  con- 
crete culvert  is  with  wing  and  end  walls. 

Having  considered  briefly  about  all  the 
kinds  of  bridges  and  culverts  in  use  at 
present,  let  us  now  turn  our  attention  to 
the  adaptability  of  concrete  as  applied  to 
the  problem  of  making  permanent  high- 
ways of  travel  for  all  times  to  come  in  so 
far  as  this  generation  and  several  follow- 
ing generations  are  concerned. 

Concrete  is  a  mixture  of  cement,  sand 
and  crushed  stone,  so  proportioned  as  to 
make  a  dense  artificial  stone,  with  no  di- 
rect planes  of  cleavage  or  seams. 

It  is  brittle  as  stone  and  can  be  used  to 
support  enormous  loads  as  in  foundations. 


bridges  and  the  like,  provided  it  is  so 
placed  as  to  receive  no  tension  or  pull. 

With  the  addition  of  steel  in  the  con- 
crete to  withstand  any  pull  we  have  a  com- 
bination of  materials  excellently  adapted 
for  many  purposes  where  stone  could  not 
be  used. 

In  an  ordinary  beam,  of  any  material, 
the  upper  surface  is  in  compression  and  the 
lower  surface  is  in  tension,  or  the  particles 
of  the  lower  side  of  the  beam  tend  to  sep- 
arate when  a  load  is  applied  on  the  top 
surface. 

The  natural  arrangement  therefore,  in  a 
concrete  beam  is  to  design  a  beam  so  that 
the  upper  portion  is  composed  of  concrete, 
which  takes  care  of  the  compression,  and 
with  steel  embedded  near  the  bottom  to  re- 
sist the  pull  or  tension. 

The  concrete,  by  surrounding  the  steel, 
makes'a  surer  bond  between  the  two  mate- 
rials, and  likewise  protects  the  steel  from 
any  action  of  the  elements  or  any  other 
causes  destmctive  to  it 

Concrete  and  steel  expand  and  contract 
almost  exactly  the  same,  so  it  is  safe  to  use 
the  combination  without  the  possible  dan- 
ger of  separation  due  to  any  changes  of 
temperature. 

To  make  a  safe  combination  of  concrete 
and  steel  it  is  necessary  to  know  just  bo* 
much  load  each  can  stand,  and  just  where 
the  steel  must  be  located  to  take  care  of 
every  bit  of  tension  in  the  concrete. 

Then,  too,  there  are  other  secondary 
stresses  in  the  interior  of  the  beam,  a  tend- 
ency to  slide  or  shear,  and  partly  a  tension 
or  pull,  which  must  be  guarded  against  by 
properly  placing  the  steel  rods.  Because  of 
these  complications  of  stresses  it  is  neces- 
sary in  the  designing  of  bridges  and  cul- 
verts to  ha»e  a  knowledge -of  thwa  prind- 
ples  in  order  to  m^c*  pennaiient(.«nd  last- 
ing structures. 

Too  many  culverts  and  small  bridges  are 
being  built  today  timt  are  not  in-  My  way 
permanent  -and  such  work  as  this  will  do 
great  harm  in  the  growth  of  the  use  of 
concrete  for  such  purposes.  These  faulty 
structures  may  in  some  cases  be  credited 
to  the  desire  of  some  one  to  economize  by 
using  too  weak  mixtures,  and  in  others  to 
the  contractor's  zeal  to  make  a  large  profit. 

Ignorance  of  workmen  is  sometimes  the 
cause  of  a  failure.  In  no  case  should  a 
culvert  or  concrete  bridge  be  built  by  the 
cut  and  try  method,  for  this  will  frequently 
show  a  failure  when  the  forms  are  re- 
moved. 

Recently  I  had  occasion  to  inspect  a  cul- 
vert of  reinforced  concrete  that  had  been 
built  less  than  three  months  and  had  not 
yet  been  subjected  to  any  freezing  or 
heaving  due  to  the  frost.  This  culvert  had 
apparently  been  built  by  the  foreman  to 
charge  without  any  plans  or  directions,  for 
it  was  badly  cracked  from  the  weight  of 
the  earth  load.  The  fill  on  top  of  the  cul- 
vert was  10  ft  These  cracks  were  general- 
ly at  right  angles  to  the  center  line  of  the 
culvert,  showing  that  the  constructor  did 
not  know   or  paid  little   attention  to  the 
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many  stresses  on  such  structure.  Rein- 
forcing had  been  left  ont  of  the  bottom 
entirety,  showing  that  no  attention  was 
paid  to  the  upward  pressure  on  th«  bottom, 
which  was  broken  in  several  places  and 
was  heaved  up  more  than  6  ins. 

Such  designing  and  construction  are  in 
nowise  permanent  and  are  as  expensive  in 
first  cost  almost  as  a  culvert  built  along 
proper  lines. 

It  is  not  the  purpose  of  this  paper  to 
take  up  the  design  so  much  as  the  practical 
principles  of  construction  of  culverts  and 
bridges  of  concrete. 

Portland  cement  should  always  be  used 
for  concrete  construction,  because  it  is 
stronger  and  more  reliable  and  hardens 
more  quickly  than  natural  cement.  The 
cement  should  be  of  a  standard  brand  and 
not  liable  to  expansion  or  disintegration, 
fine  and  of  uniform  quality.  It  should  be 
free  from  lumps  and  always  stored  in  a 
dry  place. 

For  the  aggregates  in  concrete  the  sand 
should  be  clean  and  coarse,  or  a  mixture  of 
coarse  and  fine,  the  coarse  grains  predomi- 
nating. It  should  be  free  from  clay,  loam 
and  sticks,  organic  matter  and  other  im- 
purities. 

Screenings  or  crusher  dust  from  broken 
stone  may  be  substituted  for  sand  by  alter- 
ing the  proportions  so  as  to  give  a  dense 
mixture  and  the  same  relative  volume  of 
aggregates. 

Gravel  when  used  should  be  composed 
of  clean  pebbles,  free  from  foreign  matter, 
and  containing  no  clay  or  any  material  ad- 
hering to  the  pebbles.  It  should  be  screened 
to  remove  the  sand  and  should  be  mixed 
afterwards  in  the  proper  proportions. 
However,  if  by  test  the  gravel  runs  in  the 
proportions  of  two  and  one-half  to  three 
parts  of  sand  to  from  four  to  five  parts  of 
pebbles,  it  can  be  used  without  screening. 

Broken  stone  should  consist  of  pieces  of 
hard,  durable  rock,  such  as  trap,  granite, 
limestone  or  conglomerate. 

The  water  used  in  mixing  should  be 
clean  and  free  from  acids  or  strong  alka- 
lies. 

Steel  for  reinforcing  should  be  of  high 
tensile  strength  and  of  such  shape  as  1  to 
form  a  firm  bond  with  the  concrete. 

In  mixing  concrete  for  the  construction 
of  culverts  and  bridges  the  proportion 
should  be  such  as  as  to  give  the  densest 
concrete  with  the  maximum  strength  of 
the  cement  mortar. 

The  mortar  mixture  of  sand  and  cement 
is  generally  two  parts  of  sand  to  one  of 
cement,  yet  I  have  used  two  and  one-half 
and  sometimes  three  parts  of  sand  and  ob- 
tained a  mixture  that  proved  dense  and  for 
walls  and  footings  proved  as  good  as  the 
two  to  one  mixture. 

The  stone  aggregate  in  the  proportion  of 
four  parts  will  in  most  cases  make  the 
most  desirable  mixture,  as  it  allows  for 
enough  mortar  to  surround  all  the  stones 
and  leaves  no  stone  pockets  in  the  con- 
crete surface. 

Mixing  concrete  is  a  vital  thing  in  the 


strength  of  a  structure,  whether  large  or 
small.  "Mix  well  and  mix  wet"  should  be 
pasted  in  every  man's  hat  on  the  work, 
and  by  so  doing  many  faults  will  disap- 
pear. 

Exposed  surfaces  of  concrete  may  be 
made  sufficiently  smooth  by  spading,  so  as 
to  force  the  stones  back  and  the  mortar  to 
the  surface  of  the  forms.  The  forms 
should  be  sufficiently  tight  to  prevent  the 
mortar  running  out.  With  these  precau- 
tions surfaces  can  be  obtained  that  require 
very  little  patching  or  plastering  to  make  a 
neat  job. 

The  forms  should  be  made  of  lumber 
sufficiently  strong  to  hold  itself  in  line 
without  an  excess  of  bracing,  and  not 
bulge  or  be  thrown  out  by  the  workmen 
filling  them.  All  exposed  surfaces  should 
be  made  with  dressed  lumber.  All  joints 
should  be  fitted  neatly.  The  lumber  best 
adapted  for  building  the  forms  for  culverts 
and  bridges  is  2x6-in.  stuff  dressed  and 
with  4x4  ins.  for  the  stays.  The  handiest 
ties  are  J^-in.  bolts  of  a  length  necessary 
to  hold  the  forms  together.  With  care  in 
removing  them  they  can  be  used  several 
times.  Bolting  the  forms  requires  few 
nails  and  makes  a  form  that  can  be  easily 
taken  down.  Then  it  is  possible  to  get  the 
wall  of  the  required  thickness  and  be  as- 
sured it  will  not  bulge  out  of  line  or  shape. 

The  time  necessary  to  leave  the  forms  in 
place  varies  considerably  with  the  weather. 
But  under  ordinary  circumstances  wing 
walls  and  culvert  sides  can  be  removed  in 
three  days. 

Slabs  of  not  more  than  6-ft.  span  may  be 
removed  in  five  days.  Long  arch  span^ 
and  slabs  require  no  less  than  ten  days  of 
good  drying  weather.  Ifi  freezing  weather 
the  forms  should  be  left  in  place  as  long  as 
possible. 

Reinforced  concrete  culverts  can  be  con- 
structed successfully  for  all  spans  up  to  15 
ft.  and  give  perfect  satisfaction.  They 
should  be  designed  to  carry  the  maximum 
earth  load  that  could  be  put  on  top,  as  in 
the  grading  and  leveling  the  roads  would 
sometimes  make  an  increasing  earth  load 
from  year  to  year. 

The  wing  walls  should  be  at  least  10  ft. 
long  if  the  earth  fill  is  more  than  5  ft.  and 
an  end  wall  should  always  be  high  enough 
to  prevent  the  dirt  from  spilling  over  into 
the  waterway  of  the  culvert. 

The  wings  should  in  all  cases  be  placed 
at  an  angle  of  30°  with  the  center  of  the 
culvert. 

End  walls  across  the  top  of  the  culvert 
should  be  no  less  than  4  ft.  high,  and  if  the 
fill  is  more  than  8  ft.  they  should  be  6  ft. 
high.  The  higher  the  wing  and  end  walls 
the  wider  the  width  of  the  roadway. 

Bridges  of  spans  greater  than  15  ft.  and 
up  to  30  ft  should  be  with  concrete  gir- 
ders. Spans  greater  than  30  ft.  should  be 
arched. 

The  design  and  construction  of  the  con- 
crete bridges  should  always  be  in  the 
hands  of  competent  engineers  and  work- 
men. 


With  concrete  bridges  we  have  some- 
thing that  improves  with  age  and  is  as  per- 
manent as  anything  can  be.  All  that  is 
needed  to  make  them  so  is  the  use  of  the 
best  material,  good  workmen  and  designs 
that  have  the  approval  of  engineers  versed 
in  the  work. 


A   New  Unit  Hooped  Column   Rein- 
forcement. 

The  accompanying  cuts  show  the  details 
of  a  hooped  reinforcement  for  concrete 
columns  made  by  the  F.  P.  Smith  Wire 
and  Iron  Works,  Chicago,  111.,  and  being 
used  for  some  4,000  columns  in  the  large 


Connection  of  Hoops  to  Verticals. 

new  warehouse  of  reinforced  concrete 
being  built  for  Montgomery  Ward  &  Co., 
at  Chicago,  111.  The  construction  of  this 
building  was  described  in  our  issue  of  May 
29,  1907.  The  reinforcement,  as  shown,  is 
made  up  in  units  of  any  length  and  diam- 
eter and  of  any  shape  bar  and  size  of 
hooping  specified.  Ordinarily,  the  bars 
used  are  plain  flats  with  rounded  edges,  as 


Hooped  Column   Reinforcement. 

shown,  and  four  bars  are  used.  The  bars 
are  fixed  to  rotating  heads  and  the  hooping 
wire  wound  into  the  rounded  holes  which 
are  then  closed  by  a  hammer  blow  on  the 
projecting  fin  or  point.  The  pitch  of  the 
hooping  is  made  anything  desired. 


The  grand  total  of  excavation  on  the 
Isthmian  Canal  during  February  was 
2,945380  cu.  yds.  There  were  24  working 
days  in  the  month. 


The  Isthmian  Canal  Conunission  has  ex- 
tended the  time  for  opening  bids  for  fur- 
nishing 4,500,000  bbls.  of  Portland  cement 
from  March  12  to  April  13. 
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rode  and  building  embanlonents.    It  will  cover  the  grading  of  roads  and  rail- 
roads, dildng  and  canal  work,  dredging,  building  reservoirs  and  earth  dams, 
'  sewer  and  water  pipe  trenching,  quarrying,  etc 


Method  of  Building  the  Tunnel  of  the 
Detroit  Water  Works.* 

BY    JAMES    WTCHIK. 

During  a  part  of  the  years  1904  and 
1905  the  writer  had  charge  of  the  con- 
struction of  the  tunnel  and  river  shaft  of 
the  Detroit  water  works,  representing  the 
contractors,  The  C.  H.  Fath  &  Son  Con- 
struction Company  of  Cleveland.  The 
work  was  designed  and  the  construction 
superintended  by  Mr.  C.  W.  Hubbell, 
chief  engineer  of  the  Detroit  waterworks. 

Before  making  a  contract  for  this  work 
the  city  of  Detroit  had  built  a  tunnel  from 
the  pumping  station  to  a  point  near  the 
bank  of  the  Detroit  river,  a  distance  of 
about  1,000  ft.,  and  had  constructed  a 
gate  chamber  and  a  shore  shaft  with  50 
ft.  of  river  tunnel.  This  work  was  done 
with  their  own  men  by  day  labor  and  with- 
out, the  use  of  compressed  air.  The  shore 
tuifnel  was  10  ft.  inside  diameter  and  was 
placed  with  its  axis  at  a  distance  of  26  ft. 
below  the  surface  of  the  ground.  The 
shore  shaft  had  an  inside  diameter  of  10 
ft.  and  a  total  depth  below  the  surface  of 
the  ground  of  78  ft.,  6%  ins.  The  axis 
of  the  river  tunnel  was  at  a  distance  of 
69  ft.  below  the  surface  of  the  ground, 
or  63  ft.  below  the  surface  of  the  water 
in  the  Detroit  river.  The  inside  diameter 
of  the  river  tunnel  was  10  ft.,  and  the 
tunnel  was  constructed  of  four  rings  of 
shale  brick  laid  in  Portland  cement  mortar. 
The  diameter  of  the  excavation  was  13 
ft.  After  completing  the  first  So  ft.  of 
the  river  tunnel,  the  city  put  in  a  timber 
bulkhead  and  prepared  to  let  a  contract 
for  the  rest  of  the  tunnel,  the  river  shaft 
and  the  intake  crib  and  crib  house. 

The  contract  for  the  river  tunnel  and 
shaft  covered  3,185  ft.  of  tunnel  from  the 
end  of  the  50  ft.  built  by  the  city  to  a 
point  75  ft.  beyond  the  center  of  the  intake 
crib,  and  a  river  shaft  of  10  ft.  inside  diam- 
eter placed,  at  the  center  of  the  crib.  The 
end  of  the  tunnel  was  finished  by  two 
bulkheads  25  ft.  apart,  to  permit  of  a  sec- 
ond crib  and  shaft  .  being  constructed 
should  it  be  determined  to  extend  the 
tunnel. 

The  power  plant  consisted  of  two  boilers, 
one  Ingersoll  and  one  Rand  air  compress- 
or, each  18  X  24  ins.,  one  electric  generator 
and  engine  for  operating  same,  one  eleva- 
tor hoisting  engine,  two  drainage  pumps 
for  removing  water  from  the  tunnel  and 
one  boiler  .feed  pump.  The  only  part  of 
the  plant  not  in  duplicate  was  the  electric 
lighting,   and   to  provide   for-  emergencies 


Abstracted  from  a  paper  In  the  Journal  of 
the  Asso.   of  Eng.  Societies,  Vol.  XXXIX. 


the  city  lighting  plant  was  connected  to 
our  tunnel  line  by  a  special  switch. 

Compressed  air  was  furnished  to  the 
face  of  the  work  through  a  5-in.  pipe, 
which  was  carried  along  as  the  work 
prog^'essed,  and  the  end  of  which  was  at 
all  times  within  50  ft.  of  the  working 
face.  Water  was  carried  to  the  face 
through  a  2-in.  pipe  and  kept  close  enough 
to  the  work  to  supply  the  mortar  boxes 
through  25  ft.  of  hose.  Electric  light  wires 
and  telephone  wires  at  all  times  extended 
to  the  face  and  maintained  light  and  com- 
munication. The  telephone  gave  us  the 
most  trouble,  as  the  instruments  could  not 
stand  the  atmospheric  conditions  for  any 
great  time  without  repair,  but  they  were 
well  worth  any  trouble  that  they  caused 
us. 

£ach  Sunday  the  tunnel  was  thoroughly 
cleaned  and  ventilated,  wires  overhauled, 
telephone  adjusted  and  other  necessary 
work  on  the  plant  performed,  ready  for 
the  night  shift  to  go  on  at  11  o'clock. 
There  were  two  shifts  of  miners,  one  go- 
ing on  at  II  p.  m.  and  the  second  at  7 
a.  m.  The  bricklayers  went  on'  at  3  p.  m. 
and  bricked  up  what  had  been '  excavated 
by  the  mining  shifts.  For  about  1,000  ft. 
after  the  air  locks  were  placed,  the  pres- 
sure was  8  to  10  lbs.;  for  the  second  1,000 
ft.  it  ran  from  10  to. 20  lbs.,  and  for  the 
rest  of  the  tunnel  from  20  to  27  lbs.  At 
one  point  where  bad  ground  was  encoun- 
tered, the  pressure  for  about  12  ft.  of 
working  distance  was  37  lbs.  The  tunnel 
was  completed  as  far  as  the  location  of 
the  river  shaft,  and  the  siunp  under  same 
was  then  built,  after  which  the  remaining 
75  ft.  of  tunnel  and  the  two  end  bulk- 
heads were  constructed.  The  entire  time 
occupied  in  constructing  the  tunnel  was 
9]/2  months  from  the.  first  laying  of  brick, 
or  an  average  of  about  335  ft.  per  month, 
but  from  June  14  to  August  i,  1904,  we 
only  built  200  ft.,  being  delayed  by  put- 
ting in  the  air  locks  and  scarcity  of  brick, 
the  latter  coming  very  slowly  at  first.  In 
the  month  of  January,  1905,  we  built  454 
ft.  4  ins.,  during  which  we  reached  our 
maximum  of.  one  day's  work,  namely,  21 
ft.  2  ins.,  on  January  23;  20  ft.  3  ins., 
on  January  16;  and  an  even  20  ft.  on 
January  9.  ,  Our  average  during  the  month 
of  January  was  17  ft.  6  ins.  per  day.  . 

The  mining  shifts  consisted  of  one  fore- 
man, four  miners  and  six  muckers  in  each 
shift,  also  two  drivers  and  one  lock  tender. 

The  first  mining  shift  excavated  the  top 
half  of  the  tunnel  to  such  distance  from 
the  end  of  the  brickwork  as  the-  foreman 
considered  could  be  bricked   up  in  8  hrs.. 


and  then  took  out  as  much  of  the  bottom 
as  they  could  in  the  remainder  of  their 
shift.  Before  commencing  their  excava- 
tion they  had  to  strike  the  centers  and  put 
in  the  floor  and  track  through  the  section 
of  tunnel  completed  by  the  last  shift  0! 
bricklayers. 

The  second  mining  shift  completed  the 
bottom  and  trimmed  the  circle  and  set  in 
place  the  form  for  the  invert  The  rea- 
son that  it  requires  more  time  to  do  the 
second  half  is  on  account  of  the  men  hav- 
ing to  lift  a  large  part  of  the  material 
from  3  to  5  ft.  to  place  in  the  cars. 

The  bricklaying  shift  consisted  of  four 
bricklayers,  six  to  eight  helpers,  two  driv- 
ers and  one  lock  tender.  The  number  of 
brick  to  the  foot  being  about  825,  it  will 
be  seen  that  our  average  for  the  month  of 
January  of  17.5  ft  meant  the  laying  of 
about  14440  brick  in  8  hours,  or  3,610 
brick  by  each  man.  This  means  from  7  to 
8  brick  per  man  per  minute,  and  when  it 
is  remembered  that  the  keying  up  of  the 
arch  can  only  be  done  by  one  man,  and 
that  it  ordinarily  requires  from  45  min- 
utes to  one  hour  to  key  up,  it  will  be  seen 
that  in  laying  the  bottom  a  much  faster 
rate  must  be  kept  up.  Besides  this  the  cen- 
ters have  to  be  set  requiring  from  20  to 
30  min.,'  which  again  operates  as  a; delay. 
The  maximum  day's  work' of  21  ft.  2  ins. 
was  laid  up  by  the  bricklayers  in  9  hours, 
and  required  17464  brick,  or  an  average 
per  man  of  4,366. 

The  men  outside  the  air  lock  were  di- 
vided into  two  shifts  of  12  hrs.  The  day 
shift  consisted  of  one  engineer  one  eleva- 
tor man,  one  driver,  and  from  two  to  fonr 
laborers.  The  night  ■  shift  consisted  of 
one  engineer,  one  fireman,  one  driver  and 
two  laborers.  The  arrangement  was  as 
above  until  we  fouiid  it  necessary  to  make 
three  shifts  on  top,'  leaving  only  the  engi- 
neer, fireman  and  elevator  man  on  tweke- 
hour  shifts. 

Mules  were  used  for  hauling  the  exca- 
vated material  out  of  the  tunnel  to  the 
air  lock,  from  which  it  was  taken  on  the 
elevator  to  the  surface  and  again  hauled 
by  mules  out  on  the  dump.  The  month  in 
which  we  made  the  best  record  was  full 
of  snow  and  sleet  storms  which  impeded 
us  in  handling  the  material  on  the  dump, 
and  also  in  delivering  materials  into  the 
tunnel.  The  latter'  work  was  done  in  the 
same  manner  as  the  removing  of  the  earth, 
namely,  by  means  of  mules.  The  cars 
used  in  hauling  earth  were  so  made  that 
the  sides  and  ends  being  removed  they 
were  suitable  for  hauling  brick.  Also 
there  were  boxes  provided  in  which  the 
cement  and  sand  were  mixed  dry  and  thus 
sent  into  the  ttmnel  on  the  cars,  the  mortar 
being  wet  and  mixed  in  'boxes  at  the  face 
of  the  work.  The  mules  changed  shifts 
with  the  men,  and  went  in  and  came  out 
after  a  few  trialis  as  easily  as  any  one. 


As   early  as    1663   Boston,  Mass.,    had 

streets  paved  with  pebbles. 
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A  Protest  Against  Government  Owner- 
ship of  Dredges.* 

BY   WILLIAU  P.   RYAN.t 

The  present  policy  of  the  War  Depart- 
ment to  make  the  government  ownership 
of  dredges  a  fixed  administrative  principle 
is  not  only  destructive  of  a  large  and  im- 
portant private  business,  but  is,  we  believe, 
absolutely  illegal.  It  is  doing  by  indirec- 
tion what  would  never  be  dreamed  of  as  a 
governmental  policy,  if  the  people  were 
permitted  to  pass  upon  the  question  and 
were  able  to  see  its  serious  consequences 
as,  in  the  last  analysis,  it  is  rank  socialism. 
Historically  speaking  the  competitive 
s^tem  has  been  the  vitalizing  principle  of 
our  national  life.  Full  and  unhampered 
freedom  of  the  individual  to  use  his  talents 
to  the  best  possible  advantage  has  been  our 
distinguishing  characteristic  and  has  been 
the  paramount  stimulus  to  all  our  energy, 
industry  and  ingenuity.  This  individual 
liberty,  with  the  wonderful  division  of  la- 
bor that  it  has  made  possible,  alone  ex- 
plains our  industrial  and  commercial  su.- 
premacy,  and  the  establishment  of  our 
great  transportation  facilities  that  are  the 
marvel  of  all  mankind. 

Xor  have  our  people  failed  to  formulate 
their  opinion  into  statute  law,  for  the  sev- 
eral states,  within  their  respective  juris- 
dictions, by  their  anti-consolidation  legisla- 
tion, and  the  Congress  of  the  United 
States,  through  the  Sherman  AntiTrust 
law,  have  unmistakably  expressed  the 
.■Vmerican  people's  adherence  to  the  com- 
petitive system  and  against  so-called  con- 
solidation that  really  spells  monopolistic 
.^alism. 

Monopoly,'  whether  governmental  or  oth- 
erwise, is  the  antithesis  of  individual  ini- 
tiative, and  consequently  can  never  sur- 
rive  in  this  country,  as  it  is  essentially  so- 
cialistic. 

With  the  controlling  incentive  for  per- 
sonal compensation  removed  it  is  not  rea- 
sonable to  suppose,  in  the  face  of  all  ex- 
perience, that  the  same  zeal  and  untiring 
energy  displayed  under  private,  ownership, 
will  be  extended  and  sustained  in  the  gov- 
ernmental plan,  and  hence  the  efficiency  of 
labor  will  never'  reach  the  degree  of  'in- 
tensity under  the  latter  as  under  the  for- 
mer condition,  with  the -result  that  the  cost 
of  all  governmental  work  '  will  be  ap- 
preciably greater  than  by  private  contract 
even  after  including  a  reasotiable  profit  to 
ihexontractor 

'  In  support  of  the  position,  above  taken,' 
that  generally  speaking,  the  cost  of  all 
govemmental  work  will  be  -appreciably 
greater  than  by  .private  contract  I  beg  to 
Kbmit,  as  specimen  cases,  taken  from 
widely  separated  sections  of  the  country 
the  exhibits  marked  A,  B,  C  and  D,  which 
show  conclusively  the  correctness  of  our 
contention: 

A St.  Johns  River,  Fla. 

'AbBtmeted  from  an  armament  presented 
Before  the '  Rivera  '  and  BBrt>ors   Committee. 

tSeoretary  DredRe  Owners'  Protective 
Ann.,  Baltimore.  Md. 


B Sabine  Pass,  Texas. 

C' Galveston,  Texas. 

D ..... .  Schooner  Ledge,  Del'w're  river. 

To  which  could  be  added,  we  are  sure, 
many  others,  if  the  published  reports  of 
the  Army  Engineers  were  sufficiently  en- 
lightening to  enable  us  to  verify  their  sys- 
tem of  accounting. 

There  is  another  reason,  fundamental 
in  its  nature,  why  dredges,  under  Govern- 
ment ownership,  can  never  be  as  eco- 
nomically administered  as  under  private 
direction,  and  this  entirely  independent  of 
political  considerations. 

It  is  this:  Talent  is  rarely  manifold  in 
any  one  individual,  and  barring  perhaps 
a  Michael  Angelo,  genius  never.  It  would 
be  an  exceptional  case  to  see  an  individual 
both  poet  and  architect,  or  sculptor  and 
industrial  captain,  and  it  follows,  as  a 
corollary  that  capacity  for  successful 
dredging  and  distinction  in  professional  en- 
gineering would  be  seldom  united  in  one 
man. 

Experience  is  the  great  teacher  in  dredg- 
ing operations  as  well  as  in  the  sciences 
and  arts.  The  skill  acquired  in  success- 
fully conducted  dredging  is  largely  of  me- 
chanical origin,  and  can  only  be  obtained 
by  actual  daily  contact  after  years  of  con-' 
tinuous  service.  It  is  a  business  which 
cannot  be  managed  by  theoretical  super- 
vision, at  long  range,  be  the  supervising 
head  never  so  profound  in  mathematical 
knowledge  or  general  educational  attain- 
ment. To  be  frank  about  it,  it  is  solely  a 
practical  problem  absolutely  independent 
of  professional  eminence,  and  by  its  very 
nature  can  offer  no  inducements  to,  nor  in- 
spire enthusiasm,  in  any  engineer  who 
would  find  its  pursuit  inconsistent  with  all 
his  life's  training. 

Besides  we  candidly  confess  the  ambi- 
tion- of  the  practical  dredger  is  purely 
utilitarian  in  its  nature — to  make  money 
whilst  that  of  the  army  engineer  is  to  ob- 
tain distinction  in  preserving  the  ideals  of 
his  honorable  calling.  Each  content  with 
his  respective  occupation  and  each  influ- 
enced by  the  motive  underlying  his  la- 
bors, which  in  the  very  nature  of  things 
will  have  economy  as  his  guiding  prin- 
ciple? To  ask  the  question  is  to  answer 
it 

■With  the  one  devoting  his  life  to  the 
acquisition  of  property,  and  the  other,  by 
the  ethics'  of  his  profession  forswearing  its 
accumulation,  it  is  not  difficult  to  realize 
the  soundness  of  my  contention  that  to 
tlie  practical  dredging  man  belongs  the 
primacy  in  this  field  of  industry,  and  there 
he  .should  be  left  free  to  toil  undisturbed 
and  unmolested  by  '  Government  competi- 
tion, but  subject,  however,  always  to  prop- 
er regulation  and  control.  ' 

Nor  should  sentimental  reasons  be  con- 
sidered 'in  '  justification  of  the  establish'-' 
ment  of  this  un-American  innovation,  such, 
for  instance;  as  the  fear  that  because  there 
have  been  private  contractbrs  morally  de- 
linquent, government  ownership'of  dredges" 
will  prevent  a   recurrence  of  such'  lapses 


from  rectitude.  For  it  is  suffideat  to  say 
that  in  reply  to  this  view  a  parity  of  rea- 
soning would  apply  with  equal  force  to 
the  Government  itself,  since  there  could 
not  have  been  a  Green  or  Gaynor  if  there 
had  not  been  a  Carter. 

That  an  industry  representing  as  it  does, 
from  twenty  to  thirty  millions  of  invest- 
ed capital,  and  which  has  been  a  most 
useful  and  powerful  agency  in  developing 
harbors  and  waterways  of  our  country,  at 
a  reasonable  cost,  should  be  selected  for 
ultimate  destruction  is  beyond  our  compre- 
hension. 

If  the  movement  inaugurated  by  the  War 
Department  for  the  construction  of  dredges 
be  continued,  it  will  not  be  long  before  we 
will  cease  to  exist  as  one  of  our  principal 
American  enterprises.  For  with  what  hope 
of  success  can  we  engage  in  the  unequal 
contest  of  competing  with  the  greatest 
Government  on  earth  with  its  unlimited 
resources. 

This  statement  of  our  probable  early  ex- 
tinction is  not  a  mere  idle  vaporing  of  the 
imagination,  but  an  intensely  stubborn  fact, 
which  becomes  quite  obvious,  when  it  is 
understood  that  the  Government  as  of  date 
June  30,  1906,  owned  128  dredges  of  vari- 
ous types,  carried  at  an  estimated  (not 
cost)  value  of  $6,148,000.00,  all  of  which 
are  exclusive  of  the  additions  made  in  the ' 
fiscal  year  ending  June  30,  1907,  and  the 
plant  assembled  on  the  Isthmus  of  Pana-; 
ma  for  the  construction  of  the  canal  con- 
necting the  two  oceans. 

Whilst  we  are  willing  to  concede  that 
in  exceptional  cases,  where  bars  and  shoals 
are  formed  with  great  uncertainty  and 
rapidity,  and  navigation  is  consequently 
unexpectedly  obstructed,  the  Government 
is  justified  in  having  its  own  equipment,  in 
such  localities,  for  such  emergencies,  yet 
we  are  unalterably  opposed  to  the  utiliza- 
tion of  Government  dredges  in'  cothpeti- 
tion  with  the  private  contractor,  in  any  in- 
stance, where  the  latter  can  efficiently  and 
at-,  a-  reasonable  cost  perform  the  work,  and 
particularly  under  such  circumstances  as 
now  exist  on  the  Delaware  River  project,' 
of  the  city  of  Philadelphia,  where  the  U.  S. 
Engineer,  with  the  sanction  of  the  War 
Department  has  undertaken  to  do  the^ 
dredging  for  the  municipal  government  at 
the  actual  cost  of  wages  and  supplies,  and 
without  any  reference  to  plant  investment 
much  less  a  legitimate  profit 

There'  is  one  important  consideration 
germane  to  this  discussion  upon  which  I 
wish  to  rivet  your  attention,  and  which,  I 
may  say,  incidentally,  pays  eloquent  tribute 
to  the  liberality  and  progressivenes^  of.  the 
dredging  interests  of  the  United  States, 
and  it  is  this:  That  notwithstanding  the 
prices  of  labor,  material  and  supplies  have 
been  steadily  advancing  for  the  past  decade 
the' unit  cost  of  dredging  to  the  Govern- 
ment' has  been  gradually  declining,  a  con- 
dition 'that  can  only  be  ■  explained  by  the 
fact  that  our  .mechanical  engineers  hav« 
been  stimulated  to  the  highest  expression 
of '  ingenious   skill,    and    that   the    di-edge 
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owners  of  the  country  have  made  liberal 
investments  of  capital  in  these  improved 
and  more  efficient  machines,  thereby  coun- 
tervailing the  efforts  of  a  sustained  upward 
movement  in  general  prices. 

In  confirmation  of  which  I  need  only 
say  that  the  average  price  of  dredging  of 
the  channels  leading  to  Baltimore  from 
1871-1896  (25  years)  was  13.44  cents  per 
cubic  yard,  whilst  the  contract  for  making 
them  30  ft.  deep  in  1899,  and  extending 
them  to  35  ft.  in  1905  and  1907,  were  8.33c, 
645c,  and  8j4c,  respectively,  or  an  aver- 
age for  the  past  nine  years  of  7.76  cents 
per  cubic  yard  or  42^  per  cent,  less  than 
for  1871-1896. 

Nothing  that  we  have  said  is  weak- 
ened by  the  apparent  advance  of  the  mod- 
ern movement  towards  the  municipaliza- 
tion of  what  are  popularly  termed — public 
utilities.  Because  the  public  agencies  in- 
volved in  this  question — the  lighting,  wa- 
ter and  street  railway  systems — are  natural 
monopolies,  exclusive  in  their  nature  and 
standing  apart  from  the  well  recognized 
field  of  private  endeavor.  They  depend 
not  on  individual  initiative,  but  the  exclu- 
sive privilege  of  the  enjoyment  of  public 
higktoays,  and  the  accident  of  a  congested 
population  within  the  corporate  limits  of 
the  municipality  granting  the  franchise:  In 
other  words  the  line  of  demarcation  is 
positively  drawn  between  a  theory  of  mu- 
nicipal ownership  that  may  be  tolerated,  or 
even  encouraged,  and  one  that  infringes 
upon  that  well  defined  sphere  of  private 
enterprises  that  must  be  preserved  if  equal 
justice  is  to  be  done  our  citizens  under 
our  laws  and  institutions. 

Indeed  the  picture  drawn  by  Senator 
Lodge  in  his  recent  Brookline  address 
graphically  portrays  the  results  of  the 
adoption  of  this  alien  idea  when  he  says: 

"Government  ownership  .  .  .  would 
mean  in  its  fulfillment  the  destruction  of 
the  institutions  we  have  known  and  loved 
and  under  which  our  liberties  have  been 
won  and  preserved.  We  should  have  an 
oligarchy  composed  of  a  few  officeholders, 
a  despot  at  the  head  and  all  below  on  one 
sordid  level." 


The  Shrinkage  of  Earth  In  a  Colorado 
Reservoir  Dam. 

In  a  paper,  read  before  the  Western  So- 
ciety of  Engineers,  on  the  Sugar  Loaf  res- 
ervoir, owned  by  the  Colorado  Fuel  &  Iron 
Co.,  by  R.  M.  Hosea,  Chief  Engineer  of 
the  company,  some  data  on  the  shrinkage 
of  the  earth  work  are  given. 

The  entire  area  of  the  dam  site  was 
overgrown  with  willows  and  some  trees, 
and  in  the  lowest  portion  was  covered  with 
I  or  a  ft.  of  black  muck.  All  of  this  was 
moved,  giving  a  firm  clay  foundation  for 
the  earth  work.  The  surface  was  benched 
and  furrowed.  Borrow  pits  were  laid  out 
on  the  inside  of  the  reservoir  site  over  a 
large  area  and  stripped  of  all  vegetable 
matter,  exposing  the  clay  sand  mixture, 
containing   some  boulders,   beneath   which 


was  a  clay  sheet  four  or  more  feet 
thick.  The  cross  section  of  the  reservoir 
dike  was  about  aoo  ft.  on  the  base,.  25  ft. 
on  the  top,  with  a  height  of  about  40  ft. 
The  inner  slope  was  3  to  i,  while  the  down 
stream  slope  was  2  to  i. 

The  base  was  made  of  moiit  clay  and 
well  puddled.  Around  all  pipes  and  mason- 
ry this  clay  was  placed  by  hand  and 
tamped.  The  up  stream  face  was  made 
for  a  thickness  of  20  ft.  of  the  best  clay 
obtainable,  the  center  of  the  dike  prism 
being  of  selected  material,  while  the  poor- 
est material  was  all  placed  in  the  down 
stream  face.  The  dam  was  carried  up  in 
thin  layers.  The  whole  was  smoothed, 
sprinkled  and  rolled  with  a  heavy  Spring- 
field roller.  The  formation  of  layers  was 
carefully  avoided  by  depositing  loads  ir- 
regularly. 

Elevating  graders  were  tried  for  a  time, 
but  the  presence  of  boulders  made  their 
use  inadvisable,  consequently  a  small  steam 
shovel  was  used  to  load  into  wagons,  the 
material   being  deposited  in  that  manner.' 

There  were  95,388  cu.  yds.  of  earth  ex- 
cavated for  the  dam  prism,  while  the  actual 
cross  section  of  the  dam  showed  90,200  cu. 
yds.  The  dam  remained  partly  completed 
'through  one  winter,  which  gave  the  em- 
bankment a  chance  to  become  compacted. 
Throughout  the  •  entire  work  it  was 
sprinkled  and  rolled.  These  figures  show  a ' 
shrinkage  during  construction  of  5,188  cu. 
yds.  or  5.44  per  cent.  Mr.  Hosea  does  not 
state  that  any  tests  have  been  made  to 
show  settlement  of  the  dike  since  the  res- 
ervoir has  been  in  use. 


Diagram  for  Determining  Percentages 
of  Different  Sizes  of  Stone   De- 
livered by  Rock  Crushers. 

The  accompanying  diagram,  prepared  by 
the  engineers  of  the  Power  &  Mining  Ma- 
chinery Co.,  Cudahy,  Wis.,  shows  the  per- 
centages of  different  size  stones  produced 
by  rock  crushers.  The  company  has  used 
this  diagram  extensively  and  has  found  it 
very  reliable.  By  compiling  a  large  num- 
ber of  data  it  was  found  that  the  results 
from  different  machines  were  uniform,  so 
that  this  diagram  can  be  used  to  determine 
the  proportions  in  the  products  of  jaw 
crushers  and  rolls  as  well  as  of  gyratory 
crushers.  The  following  is  a  description 
of  the  diagram  and  of  the  method  of  using 
it: 

The  horizontal  lines  represent  the  differ- 
ent sizes  of  perforations  in  the  screen,  the 
vertical  lines  indicate  the  percentages  of 
material  which  will  pass  through  the 
screen.  The  diagonal  lines  were  drawn 
through  the  points  taken  from  the  tabu- 
lated data,  so  that  the  intersections  of  the 
diagonals  with  the  horizontal  and  vertical 
lines  show  the  percentage  of  that  size 
material  in  the  product  of  the  crusher  to 
which  the  diagonal  corresponds. 

It  was  found  that  crushers  will  make 
less  fines  if  they  are  set  so  that  15  per 
cent,  of  the  product  is  larger  than  the  re- 


quired size.  This  over-size  is  usually  re- 
crushed  by  returning  it  to  the  same  ma- 
chine or  to  smaller  breakers.  The  inter- 
sections of  the  diagonals  were  therefore 
made  with  the  horizontals  coming  exactly 
on  the  vertical  representing  85  per  cent  so 
as  to  make  the  diagram  more  readily  ap- 
plicable to  the  usual  adjustment  of  crush- 
ers. The  diagonal  corresponding  to  any 
adjustment  or  setting  is  found  passing 
through  the  intersection  of  this  85  per 
cent  line  with  the  horizontal  correspond- 
ing to  the  same  size  of  screen. 

To  determine  how  much  material  will  pass 
through  a  i-in.  screen  when  the  crusher  is 
adjusted  for  a  2^-in.  screen  find  the  hori- 
zontal marked  2j4,  follow  it  to  its  intersec- 
tion  with  the  heavy  line   marked  85  per 
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Diagram    for     Determining     Percentage* 
of  Sizes  of  Stone. 

cent.  The  diagonal  passing  through  this 
point  is  the  diagonal  corresponding  to  a 
2^  adjustment,  follow  this  diagonal  till 
it  intersects  the  horizontal  marked  i  in., 
the  vertical  through  this  point  is  31,  hence 
31  per  cent  of  the  material  will  pass 
through  a  i-in.  screen,  similarly  67  per 
cent  of  the  material  will  pass  through  a 
2-in.  screen.  The  percentage  that  is  coarser 
than  I  in.  and  finer  than  2  ins.  is  found  by 
subtracting  one  percentage  from  the  other, 
and  in  this  case  is  equal  to  36  per  cent 
The  lines  to  be  followed  in  this  problem 
are  indicated  heavy  for  clearness. 

In  case  the  material  has  already  been 
screened  through  a  certain  perforation,  the 
diagonal  should  be  selected  on  the  100  per 
cent  vertical  line  instead  of  85  per  cent 
line,  because  there  are  no  rejections  in  the 
mass. 


Dijin,  France,  had  paved  streets  as  early 
as  1391. 


In  1719  many  of  the  sidewalks  of  Phila- 
delphia were  paved  with  brick. 


The  Board  of  Local  Improvements  of 
Chicago,  111.,  is  planning  to  spend  $5^00,000 
this  year  in  street  improvement  work. 
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Roads  and  Streets  Section 


Note :  Tbis  Section  is  devoted  to  metliods  and  costs  of  road  and  street  coii> 
•traction,  it  wili  cover  road  buUdinc  in  ail  its  details,  tlie  construction  of 
pavements,  sidewallcs  and  gutters,  tlie  testing  and  use  of  paving  materiais  and 
tlw  maciiinery  and  tools  used  In  road  building  and  paving. 


The  Binder  Course  in  Asphalt  PaTing.* 

BY  J.  a   CABELMAN.f 

This  binder  course  should  be  stable  so 
that  it  wiU  not  push  out  of  shape  tender  the 
action  of  the  roller  or  be  displaced  by  traf- 
fic, so  that  it  will  support  a  top  coarse  un- 
der the  heaviest  loads  without  vibration. 
It  should  be  of  such  nature  that  the  asphalt 
course  will  adhere  to  it  and  thus  prevent 
the  wearing  surface  from  being  displaced 
or  pushed  out  of  sliape  by  traflSc.  It 
should  be  composed  of  a  hard  and  durable 
natural  stone  which  will  not  crush  under 
heavy  loads  and  which  will  not  be  affected 
by  the  temperature  to  which  it  is  necessary 
to  heat  it  before  mixing  with  the  asphaltic 
cement.  This  stone  should  not  contain 
large  voids,  as  these  will  cause  the  asphal- 
tic cement  to  stand  out  in  patches  which 
may  be  displaced,  or  the  wearing  surface 
forced  into  these  voids,  causing  failure  of 
the  pavement 

A  clean,  hard  and  durable  broken  stone, 
of  varying  sizes,  should  be  used  which  will 
pass  a  i%-'m.  screen  and  be  held  on  a  %- 
in.  screen.  Elnough  torpedo  sand  should 
be  added  to  fill  the  voids,  left  in  the  stone, 
after  compression  under  the  roller. 

A  binder,  as  above  suggested,  will  sup- 
port the  wearing  surface  under  heavy  traf- 
fic and  the  use  of  a  finer  material  to  fill 
the  voids  in  the  stone  is  not  considered 
necessary. 

In  place  of  sand,  screenings  from  the 
broken  stone  may  be  used,  but  sand  is 
preferable  for  the  reason  that  the  larger 
particles,  in  the  screenings,  are  flat  with 
sharp  edges,  which  are  easily  crushed  or 
broken. 

The  writer  is  of  the  opinion  thbt  the  use 
of  reduced  old  surface  mixtures  to  fill  the 
voids  in  the  stofie  is  not  economical.  Even 
when  used  to  fill  the  voids  in  crusher  run 
stone  its  use  is  not  considered  economical. 
In  the  case  of  Chicago  limestones,  when 
the  crusher  is  set  for  binder  size  about  17 
per  cent  of  the  stone  entering  the  crusher 
comes  out  in  the  shape  of  screenings.  Thus 
for  83  parts  of  broken  stone  we  have  17 
parts  screenings,  or  for  100  parts  broken 
stone  about  20  parts  screenings.  Tests 
made  by  the  writer  show  that  about  90  per 
cent  of  these  screenings,  or  a  quantity 
equal  to  10  per  cent  of  the  volume  of  the 
broken  stone,  will  pas's  through  a  10  mesh 
sieve.  Assuming  that  the  broken  stone 
contains  48  per  cent  voids,  to  fill  them  we 
would  have  to  add  to  the  ao  per  cent 
screenings  already  mentioned  28  per  cent 

'Abstract  of  a  paper  read  before  the  nil- 
noit  Society  of  Englneera  and  Surveyors. 
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of  reduced  old  surface  mixture  sand, 
which  will  all  pass  a  10  mesh  sieve.  Tak- 
ing the  -screenings  which  will  pass  a  10 
mesh  sieve,  a  quantity  equal  to  10  per  cent 
of  the  volume  of  the  stone  and  the  28  per 
cent  of  same  from  the  reduced  old  surface 
'mixture  it  will  be  seen  that  a  quantity 
equal  to  38  per  cent  of  the  stone  will  pass 
a  10  mesh  sieve.  These  tests  also  show 
that  of  the  sand  and  screenings  a  quantitv 
equal  to  about  19  per  cent  of  the  volume 
of  the  stone  will  pass  a  50  me^h  sieve. 
This  is  a  larger  proportion  of  fine  mate- 
rial than  is  advisable. 

When  stone  of  a  single  size  is  used  and 
the  voids  filled  with  reduced  old  paving 
mixture  there  will  be  a  still  larger  propor- 
tion of  fine  material.  Assuming  that  the 
stone  contains  48  per  cent  voids,  these  will 
be  filled  with  a  material  passing  a  lo  mesh 
sieve.  About  60  per  cent  of  this  reduced 
old  paving  mixture,  or  a  quantity  equal  to 
29  per  cent  of  the  volume  of  the  broken 
stone  will  pass  a  50  mesh  sieve.  It  will  be 
seen  that  such  a  grading  from  the  large 
stone  to  the  fine  material  filling  the  voids 
without  intermediate  sizes  is  not  well  bal- 
anced. Such  a  binder  would  not  be  as 
rigid  as  one  in  which  there  is  a  uniform 
variation  in  size  from  the  largest  particle 
to  the  smallest,  and  consequently  such  an 
excess  of  fine  material  must  detract  from 
the  stability  of  the  binder.  Such  a  binder, 
when  rolled,  presents  a  surface  similar  to 
the  old  cushion  coat  of  former  years. 
There  is  some  doubt  as  to  whether  the 
wearing  coat  would  adhere  to  such  a  sur- 
face. If  the  top  course  could  be  laid  while 
the  binder  is  still  very  hot  they  would  very 
likely  adhere,  but  after  the  binder  has 
cooled  and  especially  in  dry  weather  when 
dust  is  blown  over  the  surface  it  is  very 
doubtful  if  the  wearing  course  would  ad- 
here. It  may  become  smooth  under  the 
roller,  but  if  there  are  spots  where  the  two 
surfaces  do  not  perfectly  adhere  there  will 
be  a  tendency  for  the  wearing  surface  over 
these  spots  to  "creep"  in  the  direction  of 
traffic  and  the  surface  become  wavy. 

A  close  binder  should  be  laid,  but  why 
fill  the  voids  with  a  too  l^rge  proportion  of 
fine  material  which  detracts  from  stability, 
is  likely  to  cause  an  imperfect  adhesion, 
and  increases  the  cost  by  requiring  more 
asphaltic  cement  to  coat  the  particles? 

Sight  is  not  lost  of  the  fact  that  in  our 
larger  cities  the  time  is  fast  approaching 
when  a  large  area  of  asphalt  paving  will 
have  to  be  resurfaced  each  year.  If  no  use 
can  be  made  of  the  old  paving  mixture  it 
will  have  to  be  consigned  to  the  dump. 
Necessity  being  the  mother  of  invention, 


who  may  say  that.  some,  day  it  may  not  be 
practical  to  have  a  plant  in  each  of  our 
largest  cities  to  treat  these  old  paving  mix- 
tures, extracting  the  bitumens  and  leav 
ing  the  sand  to  be  used  over  again. 

The  binder  after  being  thoroughly  com- 
pacted should  have  a  thickness  of  not  less 
than  V/i  ins.  If  economy  is  aimed  at,  it 
would  be  better  to  reduce  the  thickness  of 
the  wearing  surface. 

The  asphaltic  cement  should  be  of  the 
same  kind  and  quality  as  that  required  in 
the  paving  mixture,  except  that  its  pene- 
tration may  be  higher.  If  it  is  important 
to  have  the  particles  of  stone  properly 
graded  as  to  size  it  is  also  important  to 
have  them  well  cemented  together.  The 
asphaltic  cement  should  be  mixed  with  the 
stone  in  such  proportion  that  each  particle 
will  be  coated  without  producing  an  excess 
of  cement.  The  stone  before  being  mixed 
with  the  asphaltic  cement  should  not  be 
heated  to  a  temperature  so  high  that  the 
cement  will  not  adhere  to  it  Limestones 
found  in  the  vicinity  of  Chicago  should  not 
be-  heated  to  a  temperature  higher  than 
27s  degs.  F.  Some  limestones  found  in 
the  vicinity  of  Chicago  should  not  be  ttsed 
at  all. 

The  best  white  limestones  are  hardly  fit 
for  use  on  streets  where  there  is  heavy 
traffic  but  soft,  partly  disintegrated  and 
weather-worn  limestones  should  be  omitted 
entirely. 

In  looking  over  the  specifications  of  our 
larger  cities  it  will  be  seen  that  there  is  no 
uniformity  in  the  manner  of  laying  binder. 
Some  cities  are  laying  a  large  open  binder, 
while  others  are  laying  an  exceedingly 
close,  I  might  say  tight  binder.  Some 
cities  specify  binder  of  a  uniform  thickness 
of  I  in.,  while  others  require  Ij4  ins.  There 
is  also  a  wide  range  in  the  temperature  to 
which  the  stone  may  be  heated  before  be- 
ing mixed  with  the  asphaltic  cement.  About 
the  only  thing  on  which  there  appears  to 
be  no  difference  of  opinion  among  the  en- 
gineers who  got  up  these  specifications  is 
the  clause,  "should  the  binder  appear  dull 
from  overheating  or  lack  of  cement  it  will 
be  rejected." 


The  engineer  in  charge  of  the  Georgian 
Bay  Canal  survey  has  submitted  to  the  Ca- 
nadia  Parliament  a  report  of  the  year's 
work,  which  was  largely  confined  to  the 
French  River  between  Georgian  Bay  and 
North  Bay,  a  distance  of  31  miles.  Ac- 
cording to  the  report,  the  approximate  es- 
timated cost  of  the  canalization  of  the 
French  River  is  $14,000,000.  The  plan  of 
the  canal  contemplates  a  ship  canal  of  a 
depth  of  22  ft.  and  provides  for  the  erec- 
tion of  three  reaches  between  Georgian 
Bay  and  Lake  Nipissing  by  means  of  locks 
and  dams,  the  lift  of  the  locks  varying 
from  22  to  24  ft.  In  general,  the  proposed 
route  of  the  canal  is  practically  a  chain  of 
deep  lakes  or  wide  river  expansions,  so 
that  the  construction  of  the  canal  would 
involve  the  canalization  of  only  275  mites, 
leaving  357  miles  of  free  navigation. 
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Detilled  Cost  of  Jobs  of  Laying  Asphalt 
PsTement  in  a  Southern  C*U- 
fornia  City. 

.'n  o.ir  is->ue  of  Feb.  5,  1908,  we  gave  the 
•If  il'd  cost  of  a  srason's  work  laying 
i*)'*-.!'!  pavement  in  an  eastern  city.  In  this 
I  1.  throiiKh  the  kindness  of  Mr.  Charles 
Ki'  >  Vi>\.  C.  E,  we  are  enabled  to  give 
I''  .  •!«  of  two  asphalt  paving  jobs  in  a 
Si  -'.cm  California  city. 

['if  ;.r»t  piece  of  work  was  done  under 
(  \r>imjn  art  contract,  the  contract  price 
Uf  t  $1  ^j  per  Mjuare  yard.  It  consisted 
ol  ••!<  o  n-iniciKin  of  pavement  on  two 
U">»«  <f  jtrrct  The  street  was  48  ft. 
•  '•.  r..i|  j' J  ft  concrete  gutters,  a  rise 
■1'  t,  •!  to  8  in.  and  a  i^rade  of  I  per  cent. 
I'  .r..  1  <•<!  *ell  and  there  were  no  water 
'.  .'■  I '!r  javcment  consisted  of  a  5  in., 
I  • '1  (■•iHrrte  lia-e,  a  I  in.  binder  course 
I-  :  J  2  111   asphalt  wearing  surface. 

.•jj.ot' —  I  he   grading  cost   $0.1333   per 
•q  if  yard  and   wa\  done  by  the  follow- 
,     'i:  it  i.-aimn  : 
:  !   r»r'-.in   at   $5 

•  "  .  »r<  ji»r  at  $3. 

•   ••.•■.r<<r   at   $3.   part   time    on    steam 
-   *"il  part  time  on  plowing. 

■  r-  '»  and  3  trams  at  $4  plowing, 
r   -■>  Jill  tr.Tiis  at  $4  hauling  away 

4  fir<  at  $2  shoveling. 

••  '.  !f   l<jsr  —The  J-in.  concrete  base 

•  •'<   Ml  a  I  yd  mixture   C)n  Job  No  2 
• (I,  h"»c\rr.  that   thrsr  propor- 

'        ••<■>    Work   well,  as   all   the  voids 

•  ■     •    •  •   I'll  and  ili.it  a  I  3-5  or  I -4-^1  mi  x- 

a   fw  !t<  r  ronr rrtp    The  concrrtr 
1.  •   !    ftin<-<l  iin  two  7  ft.  by  7  ft  Ui.Trds. 

•  !    ;;.  vking  nianiirr :     First,   the  sand 
• "  •  fi'    wrrr    dumped    on    the    Uiard 

•  !    a  r<-s»  anil  wet;  then  the  stone 
I        .•',-'.  <<n  the  mortar  and  the  whole 

;    "•  I    Kick    and    forth    acros»    the 
.•   '    I  n    'tie    ({round    in    alKiut    the 

•  ■«  .»   •■!  .,»c!i()y      In   thr   meantime 
r     "'ar.l    was    In  ing    fiKeil    up   and 

-  .•     •!   'c;.<.i;id,   the  first   Uiard   t>r- 

.     •  1     a    I  't.e    forward    and    rrfilird 

•'  r    .e  ured   was   f.iir.     The  cost 

•  at   -•!•'!  pi  icing  the  concrete  w.is  a< 
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■  .-.t     V.    %2-0. 
•a-l    at     «0    .     .. 
••  <     .  !    $•>  (10    . 

«.i'>  r       ... 


Per  Per 

cu.  yd.  s(|  yd. 

$j,j«  $0316 

31  043 

.   I  80  .J50 

.     .12  oifi 

.   i.ao  .!</> 


$571     JoTVi 

•   a:  <!  org.in'/ation  of  the  gang 
T-iix:t:g    and    plaring    the    con- 

•  •  T  as  follows: 
'■'.  I'M    at   $5 

■-«"  at  $3 

•  a»   Si  wheeling   sand. 

•  .t  $J  wheeling   stone. 
I    a!  %2  mixing. 

at  %3  fending  water. 
a>  Xt  leveling  and  spreading 


Working 

Day 

Iloura. 

Albany.  N.  T 8 

Allf mown,  Ptt 10 

Ann    Arbor,    Mich 9 

Atchlaon,   Kan 8 

Battle  rreek.  MIeh 10 

Hay    City,    Mich 10 

Beaumont,  T<*x 8 

ninKhamtnn.  N.  Y 8 

BrldKeport,  Conn 8 

Brockion,  Man* 8 

Buffalo.    N.    Y 8 

Butte,  .Munt 8 

Cedar    Rapid*,    la 10 

CliarUitte.   N.   C 10 

Cheyenne.  Wyo 8 

Clinton,  la 10 

(.\>lumbui<.  0 10 

Counell   Bluffs,   la 10 

Dayton,   <> 10 

Denlsnn,  Tex 10 

Detroit,  MIoh 8 

Ka»t  Llverp<M)l,  <) 8 

I':airt   St.   UiulR.   Ill 8 

Kamon,    Hii     

Kiml  OraiiK«.  N.  J 10 

KlKln,    III 9 

KllTObeth.  N.  J 10 

KImlra.  N.   Y 8 

Kvanaton,   III » 

Fond  du  I>ao,  Win 

Fort  Wayne,  Ind 

Fort  Worth,  Tex 


(Irand    Knpldn.   .MIrh. 
'Jreet  FalU.  .Mont 


..     10 
» 

..     10 
8 

llanUbiirK.  I*n lo 

Haverhill.   Mann 8 

Holyoke,  Maaa 8 

Jamentown,   N.    Y 8 

Kamum   City,   Kan 8 

K.-..kuk.  U 10 

Knoxvllle,    Tenn 10 

La   Crosw,    Win 10 

Uin«lnR,    Mich     10 

l.Awreiiee,    Ma!<* 8 

Marlon.    Ind 10 

Medford,    5taiiii 8 

Ml.irll.iowh,  N.  Y 8 

MlniKiiiHiliii,  .Minn 8 

Milwuuki-e.  Win.    10 

.Molllle.    Ill 

.Muni'le,   Ind 

N'anhvllle.   Tenn 

N«*w    AlUiny.    Ind 

New    B'Nlford.   .Mil" 

N<'W    llrunMWlrk,   N.   J.. 

New   <*u«lle,    l»a 

Newton,    Mniu. 

Nlnicura  Knlln.  N.  V  .... 
North    Ailiiiiifi,    Masi*.... 

Onhkoah.   Win 10 

I»U  tHbiiric.    Pa 

PlliHtleld.  Mnrni 

Portland,   Me 

PouKhkeepnle.   N.    Y    .... 

Providence.  It.  I 

Ihiehlo.    i.'olo 

Raelne,   Win     

Itlehiiiond,    Ind 

R.Mkford,    III     

.'sjieliiaw.    Mil  h 

Silt  Ijike  Cllv.   I'tah. .. 

.s^in   Anionic.  T<-x 

.-iin   l>|.  k-o,   <•«! 

.sUtnduhky,    O     

S.in  .lo«.*.   <'iil 

jsa\,ini  .ih.    iUi      

.<.  .illlc.     Wanh 

S.-,|,,;i.i,    Mo       

.Slit  ii.>\  if.iii,    .M  ii-h 
Sntner\  lih*.    MuMM 
.s^i'iiili    II>  n<t,   li.d   . 
.sJi.Tl' til.  Ill,     III 
.siiii"  'l"r.    \V1«     .... 

.s;t     1,,,'iln.    Mo 

.s;t...k<.>i..  I'll 

S\  rn»  ime.    N      Y     .... 
Tni  Moia.    Wi»»li      ...    . 
T.  |..|..     (> 

Ti.A.    ,V     Y      .      .    .      , 
VI.  k»li\irK.    .Ml" 
W.-ill.i    \\  •ll.i.     W.i-i, 
W.i-1.  Ti;lcii,    I '    «' 
Wlllv.-<I.UI.-.     Pi 

w  mL>iiisi"'i  I     I'l 

Wlni.t.ii.    .Minn 


» 
k 
» 

8 

10 

III 
b 
» 

X 

X 

X 

I" 


s 
111 

III 
s 

10 
9 

M 

X 

h 
X 

X 


X 

s 

III 

111 


Com- 
mon 

Labor. 
tl.7I> 
1.50 
1.7K 
l.SO 
2. 00 
1.7& 
1.75 
1.75 
1.75 
2.25 
1.75 
ISO 
1.76 
1.00 
2.50 
2. 00 

1  H.% 
1.75 
1.75 
1.50 
1.75 
1.75 
1.75 

.20' 
1.55 
2.00 
•  1.75 
1.7i 
2.IM> 

2  25 
1.75 
1.75 
2.00 
3.00 
1.50 
2.U0 
2.00 
1.75 
1.75 
1.75 
1.50 
2.00 
1.75« 
2.00 
1.50 
2.  "Ml 
2.00 
2.00 

3  IHl 

1.50 
1.2,-. 

1  75 

2  IMI 

I  1:5 
I  ". 
1  7:. 

1  ;,•. 

2  00 
1  75 

i  T5 

I  ::. 

1  ;?. 

2  DO 

2  IKI 

1   ?•. 

1  7.-. 

2  IHl 

T  '.11 


I  -.11 

1  ".i 

2  'III 
;  m< 

I  t;. 

I  T', 


Z  '■" 

I    " 
1  '" 

1  T 

I  ;5 


Pav^r 
84.50 


I.7« 

2  50 
4.00 
4.00 
8.50 
4.00 

i.'26 
(.00 
4.00 


8.00 
2  50 

2.50 
2  25 

2.56 
8.50 
2.50 

I 

8.50 
"4.00 
i.W) 
5.00 
4.50 

2  75 
2.50 
2.00 
3.00 

3  50 

2  25 
2.25 
2.50 


3.00 


3.00 
2  50 


300 

3.25 


2.  IHl 
2  50 

2  .-.o 
3.50 

4  111) 

3  Ml 

3.00 


3  -lO 
4.00 
2  •.2 
3.00 

?,  Oil 


Team 

with 

Driver. 

It.oo 

4.25 
4.00 
1.00 
■  4.00 
3.50 
4.50 
3.50 
5  00 
4  50 
5.00 
7.00 

■     3.50 

5.IM) 
3..-.0 

4  25 
3  5»» 
4.50 

4.50 
4.50  •• 
3.%U 
.50" 

5  00 
4.50 
4.00 

3  54) 
5.40 
4.00 
4.  IMI 
3.5U 

'    4  IH) 

6.IMI 

4.50 
4.50 

4.00 

4  00 

3  r>ii 
5.50 

4.00 

4. IMI 

5.00 
4.50 

4. '50 

4  IMI 

4  IHl I' 
(  IHl 

3  25 

3.50 

4  50 
5.IH) 

4  .'.o 

5  25 


Broken 
Cement    8tone  Sand 


-  1  ,0 

0   IMI 

3  -,11 


I   ," 

4    III! 


J    -,ll 


Per 

bbL 

tl.45> 

1.(0 

2.<>0 

2.30 

.70 

1.(0 

l.»S 

1  (0 

l.HO» 


3.45 

2.00 
.X5 
3.IM> 
l.xo 
1.(0 
2.00 
1.50 

i.'4(» 

i.Yb 

i.«o 
I  <;o 

l.'iOl* 
1.70 
2.15 
l.SO 

1  10 

2.50 

2  iH> 
3.70 


1X5 
1.(0 

2.00 


Per  Per 
Cu.  yd.  Cu  yd. 
tl.5<>      tO.25* 


5  311 

4    IM> 

4  50 

5  '.0 
4  •" 

.*>  IMI 

0  Mil 

4  i>5 

4. IMI 

5  IMI 

1  .'.II 

3  75 

4  '.« 
4  ".I' 

.1  'Ml 
*,  'Ml 
t  ,MI 
*,   IMI 

«-: 

4    .Ml 

I  .1' 

3  '.'•  : 

4  '.II 


4  'Ml 

4  .HI 

«  .h. 

4  ,.,, 

'.  M' 

4  IMI 

4  .. 

4  — 

4  Ml 

4  HI 


1  xo 

2  00 
1.K5 

i.'50 
I  so 
1.75  • 

1  70 
2.50 

i  «o 

1.6.-. 

1  ;,x 

1  75 
I  3-, 
I   4» 


1  «•. 
1  «.•. 
1  X4 

1  m 

1  i;! 

2  r. 

2  L'O 

:;  oil 

I  -,.1 

li'i.'i" 

1    SI. 


.  I.  > 

1  t.> 

1  «;■. 

1  ..I 


I  *■■ 

«   VI. 

I  I  > 
;  t'l 

1  •! 

1  •" 

1  I" 

1  " 


1.08  < 
i.50 

i!25 
1.50 
1  IM)» 
I  50> 
1.00» 

i.1'5 

1.35 
1.10 

i  50 
1.25 
2.25 


.84" 

ill) 

.»oi« 
2.14 
1.3& 

.»0 
1.00 
1.25 

1  05 
1.00» 

2  IMI 
1  ou 

i.2( 
I  50 
I  S« 
I  .'.'.•• 


I  »3» 
1  15' 

i.oo 

1. 75 
I  20 

]   III! 
1.00' 

.75 

i  2.'. 
i  33 

I  T. 

1   .Ml 

1.20 

i  «.•  ••• 
I  li 

I  Ci! 

-I. 

I  T. 

1  ■«< 

I   40 
1  1. 11 

I  r. 

1  .'. 

1  7.1 


I  .11' 
1  III 


2.03 
.78 
.Ht 
.10 
.80 
.87 
I  00 
l.IS' 


1.00 

1.00 

.70 
.50 
.(0 
I  25 
.70 
.75 


Paving 

Brick  Aaphalt 

Per 

Per  U.       ton. 

itlU*       


11,00 
11.00 
10.75 
17.00 
II  OU 
24  00* 
27  00' 


18.(0 


20.00 


14  50 

15  00 
21  00 
17.00 


.50         1*.7&>'     H.7* 

(5  8.00         


1.00 

i  lio 

1.51 

;o 

I  25 
I  25 


1(18 


20  00 


22  50 
l».00 
l.iMi"     2(00 
19  00 


1  50 

90 

I  25 


.10 

1  75 

I  IMI 
1  IHl 


«0' 

»0 
XO 

611 
1   IHl' 

1.50 

i  00 

1  25 ' 
I  50 

i  ni 

1  nil 
I  25 


.10 


14.50 

;oo 


2«  50 
14.00 
VI. 00 

22  00 


19  iio 
2ii  110 
27  iHi 
23  IK) 


I  tn 
1  -•■. 


1    'Ml 


1    ihl 
1    .1.1 


;..  IHl 
I.'.IMI 

r.  110 

IX  io 

IT  IHl 
\>  IHl 
in  'lO 


-.     -Ml 
I.      -ll 


I  ;. 


1  ■-. 
1  .1 

1      .M. 

'I 

I    Ml 


1      ,'l 


:i 


35.00 


25.00 


1500 


m  iMiii 

21  IHl" 


27  5ii" 
11  25 


II  IHl 

30  sx 


.  .Ml 

•  '.« 


I    .• 
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I  laborer  at  $2  tamping. 

The  tools  used  were  as  follows: 

Two  7  ft.  by  7  ft.  mixing  boards,  7 
wheelbarrows,  13  picks,  12  shovels,  6  hoes, 
300  ft.  of  hose,  I  tamper,  12  lanterns  and 
I   tool  box. 

Binder. — The  I -in.  binder  course  cost  as 
follows : 

Per  sq.yd. 

Asphalt  at  $20  per  ton $0,063 

Binder  stone  at  $2  per  cu.  yd .081 

Labor  and  plant .045 

Total    $0,189 

The  2-in.  asphalt  wearing  surface  was 
mixed  in  a  plant  having  a  capacity  of  8 
cu.  ft.  The  tools  used  in  connection  with 
the  wearing  surface  work  consisted  of  a 
2}4  ton,  30-in.  roller,  a  300-lb.  hand  roller, 
a  fire  pot,  2  Watson  wagons,  2  smoothers, 
6  tampers,  6  shovels,  2  dirt  picks,  6  asphalt 
picks,  3  rakes,  5  brooms  and  4.  wheelbar- 
rows.        '  ' 

The  cost  of  the  2-in.  asphalt  wearing 
surface   was  as  follows: 

Per  sq.  yd. 

Asphalt  at  $ao  per  ton $0,198 

Sand  at  $1  per  cu.  yd J04S 

Dust  at  $io  per  ton .090 

Labor    . . . .090 

Plant    198 

Total    $0,621 

The  wages  and  organization  of  the  gang 
engaged  in  the  wearing  surface  work  were 
as  follows: 

Superintendent  at  $5. 

Timekeeper  at  $3. 
Plant  forces: 

1  engineer  at  $3.50. 

I  mixer  at  $3. 

I  mixer  helper  at  $2.50. 

1  mixer  dipper  at  $2.50. 

2  men  at  ^  shoveling  to  heater. 

3  men  at  $2  wheeling. 

2  teams  at  $4  hauling  to  streets. 

2  rakers  at  $3. 

3  shovelers  at  $2.50. 
I  smoother  at  $2.00. 

1  tamper  at  $2.10. 

2  roller  men  at  $2.50. 

1  engineer  roller  at  $3.50. 

I  man  at  $2  sweeping. 

The  second  piece  of  work  was  done  in 
the  fall  of  1907  by  private  contract,  at  a 
contract  price  of  $1.89  per  square  yard. 
The  work  consisted  of  the  construction  of 
pavement  on  five  blocks  of  streets  and  four 
alleys.  The  streets  were  48  ft.  wide,  had  a 
rise  of  6  in.,  and  a  grade  of  I  per  cent; 
they  had  no  gutters.  The  alleys  were  20  ft. 
wide  and  had  a  grade  of  .4  per  cent  to  i 
per  cent.  The  alley  that  had  a  I  per  cent 
grade  drained  well,  but  those  where  grade 
was  less  had  to  be  ironed  out.  The  alleys 
had  no  gutters.  Experience  in  the  city 
where  this  pavement  was  laid  has  shown 
that  if  the  gutters  fall  more  than  14  in.  to 
the  foot  they  can  be  made  to  drain  by 
using  the  straight  edge.  If  the  fall  is  less 
than    %   in.,   there    will    be    water    holes. 


TABLE    SHOWING  AMOUNT    AND    AVERAGE    PRICE 

IN  1907  IN  66  CITIES. 

Price 
per  Cu.  Yd. 
Ouar-  for  Grading 


Sq.  Yda. 

Albany,   N.    Y 25,383 

Ann  Arbor,    Mich ...        409 

Atchison,   Kan 19,891 

Battle  Creek,  Mich.  18,712 

Bay  City,  Mich 6,466 

Bayonne,  N.  J 4,800 

Beaumont,  Tex.    ...    9,932 
BInghamton,  N.   Y..  38,196 

Bridgeport,   Conn 7,447* 

Buffalo.   N.   Y 34,932 


Av,  Price 
per  Sq.  Yd., 
Including 
Base. 
$2.28  > 
1.60* 
1.28« 
1.666 
1.78 


25,308  • 

..406.284 

..     1,406  • 

..112,740 

36,946 

78,000 


Cedar  baplds, 

Cleveland,   O 

Clinton.    la 

Columbus.  O 

Council  Bluffs,  la. 

Dayton,  O 

Denlson,  Tex 4,473 

Detroit,   Mich 63,476 

East   Idverpool.    O..     9,763* 
East  St.  Louis,  HI..  82.807 

Elgin,   111 11,112 

Elmlra,    N.    Y. 1,686 

Evanston,    III 12.611 

Fond  du  Lac,  Wis..  18.000" 

Fort  Wayne,  Ind 1.925 

Fort  Worth.  Tex....  10,000 
Grand  Baplds,  Mich.  78,686 

Harrisbuis,    Fa 709 

Holyoke,  Slasa.  ....  11,639 
Jamestown.  N.  Y...  10,477 
Kansas  City,  Kan..  2.600 
Knoxvllle,  Tenn.   ...     7,066 


2.06  « 

1.99 

2.86 

2.67 

1.48* 

1.36»» 

1.74* 

1.67* 

1.976 

1.68 

2.09 

2.60 

l.U  2-3* 

1.60* 

3.10 

2.686 

1.78*  »• 

2.35» 

1.62* 

2.00 

1.86* 

2.00 

2.2« 

1.64* 

l.U 

2.17 

1.866 

1.66  " 

2.60 

2.15 

2.10 

1.80 

a.86 

2.41 

1.38* 

2.20 

3.00 

1.87* 

3.35 

1.847 

2.10* 

1.67»" 

2.00« 

1.63 

3.60* 

1.62 

2.00 

1.84H* 

1.67 

2.39» 

1.80* 

1.98* 

3.10* 

1.76*  •» 

2.20 

2.36* 

2.60 

2.04 

2.00 


antee. 
Years. 
6 

"i 

24 
1 
6 

io 

6 
10 

'i 
1 

6 

1 

6 


if  Paid 
Sepa  lately 

'tb!25 
.86 


OF    BRICK    PAVEMENT    LAID 


Total 
Thick- 
ness 
Pave- 
ment. 


Concrete  Base 

Portland 
Thick-        or 
ness.    Natural      Pro- 
Inches.  Inches,  Cement.  t>ortloiu. 


.40 


.30 
.40 
.45 
.50 


.55 


1 
1 
6 
6 
5 
5 
10 

6 
6 

'5 
5 
8 


.33  1-3 
.26" 


.25«« 
.60 
.45 
.50 
.26 


.40 


4 

J. 

6 
4 


6 
5 

11 
6 
6 
6 
6 
6 
6 
6 
« 

6 
6 


P 

P 

N 
P 
P 
P 
P 
P 
P 


P 

P 
P 
P 
P 


P 
P 
P 

P 
P 
P 
P 
P 
P 
P 
P 

N 
N 


1-I-4 

1-i 


1-4 
1-l-S 
l-i-4 
1-1-4 
1-l-S 
1-4-J 
1-10 


l-SH-4 

1-4-S 

1-3-5 

•1-3-J 

1-J 


1-1-4 
l-J-4 

i-:-« 

1-1-; 

I->-4 


l-> 

1-4-P' 

1-J 

1-1-4 

l-> 


1-1-4 
l-lH-4 


La  Crosse,  Wis 3,378 

Lansing,   Mich 32,869 

MIddletown,  N.  Y...  6,000 
Milwaukee,  Wis.  ..  61,849 
Minneapolis,  Minn...  23,760 

Mollne,    III 13,340  1.80  5  

New  Albany,  Ind...  21,855  a.86  6  

NewBrunswIck.  N.J.  19,000  2.41  6  

New  Castle,  Pa 1.38*  5  .36 

Niagara  Falls,  N.  Y.  13,218  2.20  10  

Oshkosh,   Wis 21,100  3.00  6  

Pittsburg,   Fa 30,936  1.87*  1  .63 

Portland,  Me 260 

Poughkeepsie,  N.  Y.    3.68C>* 

RacBie,  Wis 63.978 

Saginaw.    Mich 28.130  1.67*"  .40 

Sandusky,   0 6,900"  2.00*  6  .60 

Savannah,  Oa 12,047" 

Seattle,  Wash 37,119  3.60*  6  .70 

Sedalla,    Mo.    27,632  1.62  6 

Sheboygan,  Mich....     2,000 

South  Bend.  Ind....  86,869  1.34H*  -39 

Springfield.   UL    69,116 

Superior,  Wis.    8,112  2.39*  .60 

St.   Louts,  Mo. 196,210  1.80*  6 

Syracuse,  N.  Y 35.461  1.98*  10  .365 

Tacoma.  Wash.   ....     1,793" 

Toledo.   0 86,775  1.75*"  6 

Troy,   N.    Y 207,749  2.20  6 

VIcksburg,  Miss.   . . .  36.503  2.35*  10  .626 

Washington,  D.  C...  13.758" 

Wllkesbarre.   Fa.    ..  11,316  ••         2.04  .23  12  6 

Winiamsport,  Pa.  ..     2,640  2.00  1  im  6 

*DoeB  not  Include  grading. 

>On  concrete  base,  for  gravel  base  31.88,  and  for  teUord  base  12.19.  'For  concrete  tas«: 
for  gravel  base  total  thickness  is  134i:  for  telford  base  thickness  Is  15%.  'Done  by  city 
forces.  *Beese  Hammond  blocks.  'Small  amount  of  this  pavement  was  laid  on  5  In.  con- 
crete base  at  11.89  and  11.98  per  square  yard;  greater  part  Was  laid  on  6  in.  of  macadam 
and  2  In.  of  sand.  'From  11.35  to  11.53.  'In  20  ft.  alley.  'Some  lOH  in.  and  UH  in.  tbick. 
•Some  of  the  base  is  4  in.,  5  in.  and  6  in.  thick.  *Iald  on  8  In.  gravel  and  2  in.  of  aind. 
"3.26  for  excavation,  1.70  for  fill  when  hauled  in.  "Capitol  and  Metropolitan  brick  used. 
"Proportion  used  natural  cement  1-2-4.  "Work  complete  on  gravel  base.  "Day  work  re- 
paving.  Syracuse  blocks  used.  "New  base  2  in.;  old  base  6  in.  "Metroix>litan  block 
used.  "Laid  on  soli.  "6  in.  to  6  in.  base.  ''9  In.  and  11  In.  thick.  "4  in.  and  6  in.  but. 
"Miles.  "11.40  per  sq.  yd.  on  6  in.  broken  stone  base.  "28,098  sq.  yds.  of  pavement  was 
laid  on  6  In.  crushed  stone  base  at  average  cost  of  tl.70per  sq  yd.  and  4,952  sq.  yds.  was 
laid  on  a  similar  base  at  a  cost  of  11.60  per  sq.  yd.  "Where  excavation  exceeds  12  in.  It 
is  paid  for  at  rate  of  1.20  per  cu.  yd.  •♦City  does  own  work.  «11.76  to  12.06.  ''10.10  to 
10.25.  "  11.67  with  asphalt  filler.  11.40  with  cement  filler.  •'Alley  pavement  vitrified 
block,  3  in.  X  4  In.  x  4  in.,  44  per  yd. 

TABLE    SHOWING   AMOUNT    AND    AVERAGE    PRICE   OP  WOOD  BLOCK    PAVEMENT 

LAID  IN  1907  IN   12  CITIES. 


1«H 

li" 

1H4 

...... 

10 

ii 
11 

9 

12 
11 
9" 

l6" 
11% 

12 

11% 


6    . 

6 

S 

6 

6 

4 

6 

6 

6 

2"» 

6 

6 

6 

'6"  ' 
4 
6 

6 

5 

6 

6 

4" 

6 

6 

6 


P 
P 
N 

P 

P 
P 
P 
P 
P 
P 
P 
P 
P 


P 
P 

P 
P 
P 

P 

P 

P 

P 


l-J-5 

i-i'-i 

l-i-4 

1-2-S 
l-J-4 
1-l-J 
1-S-l 
1-3-7 
l-l-( 
1-1-4 
l-i-4 
1-1-5 
l-l-S 
1-1-4 


1-l-t 

i-i-s 

1-2H-5 
1-4-7 
1-3-4 
M-( 


l-Ji 


m 


l-2-( 

1-1-7 


Sq.  Yds. 

Bayonne,  N.  J 2,300 

Bridgeport.     Conn..  13.696 » 

Detroit,    Mich 178.S35^ 

GTand    Rapids,  Mich.     4,990 « 
Great   Falls,    Mont..  15.900 « 

Holyoke.   Mass 1.3S3 

La  Crosse,  Wis.    ...     9.221 

Milwaukee.    Wis 7,749  ♦ 

Minneapolis.    Minn.. 102.000 
Niagara    Palls,  N.  Y.     1.320 


Av.  Price 
per  Sq.  Yd.. 
Including 


Price 
per  Cu.  Yd. 
Guar-  for  Grading 


Base. 

13.035 
2.19 
2.50* 
4.09* 

3.31 

2.607 

3.25 

2.80 

2.50* 

3.04 

2.89* 


antee. 

Years. 

10 


if  Paid 
Separately, 
.40 


Total 

Thick-    ■ 
ness  of 
Pave- 
ment. 


Concrete  Base 

Portland 
Thick-       or 
ness.    Natural     Pro- 


Inches.  Inches.  Cement.  porUons. 


10 
6 
6 


10* 

id 

10* 

8 

10 

io 

7% 
11 
3 


1^ 


P 
P 

N 
P 
P 
N 


l-J-« 
1-4-4 


P 
P 
P 
P 


l-J-4 

1-4-7 

l-J-« 

l-Hi-4 

i'.i-t 

1-4' 
1-3-7 
1-3-7 


Oshliosh,  Wis 3.330  ♦ 

Superior.  Wis 7.516  2.89*  6  .70 

•Does  not  include   grading. 

'Wyckoff  blocks.  '3  in.  blocks,  1  In.  sand  cushion  and  6  In.  base.  'Cedar  blocks:  *MO 
8,104  sq.  yds.  of  creosoted  block  at  13.08  per  sq.  yd.  'Creosoted.  'Street  was  paved  In  IwJ 
with  6  in.  round  cedar  blocks  on  concrete  base  with  10  in.  gutters;  In  1907  was  repaTM 
with  3%  In.  creosoted  blocks,  and  the  gutters  reduced  to  7  In.,  this  change  in  coDStTUctMO 
necessitating  a  filler  course  of  5H  Ins.  on  top  of  original  base — ^1-4-7  concrete  was  used  f*'' 
sand  filler  course.    •Does   not  include  foundation  or  curbing,  '1-4  base  and  1-2  finish. 


Digitized  by 


Google 


April  I,  1908. 


ENGINEERING-CONTRACTING 


197 


Where  the  gutter  has  to  be  raked  it  was 
found  advisable  to  have  double  the  fall  per 
foot.  The  pavement  consisted  of  4  in., 
1-3-6  concrete  base,  a  I  in.  binder  course 
and  a  3  in.  wearing  surface. 

The  grading  was  done  by  another  con- 
tractor and  cost  $0,099  per  square  yard,  the 
work  being  done  by  the  following  force: 

I  foreman  at  $3. 

yi  timekeeper  at  $3. 

I  engineer  at  $3  part  time  on  steam 
roller  and  part  time  plowing. 

3  laborers  and  2  teams  at  $4  plowing. 

8  teams  at'  $4  hauling  dirt  kway. 
18  laborers  at  $2  shoveling. 

The  concrete  base  was  laid  by  the  con- 
tractor who  did  the  grading.  The  concrete 
was  mixed  in  a  Ransome  mixer,  a  3  cu.  ft. 
barrow  of  sand  being  dumped  into  the  mixer 
first,  then  I  cu.  ft.  of  loose  cement  and 
finally  two  barrows  of  stone.  After  sev- 
eral turns  of  the  mixer  the  mass  was  dis- 
charged an(]  taken  in  scoops  by  the  laborers 
and  put  in  place.  Two  laborers  spread  the 
mixture,  two  laborers  leveled  it,  and  two 
more  laborers  tamped  it.  The  mixture  was 
as  wet  as  it  could  be  without  the  mortar 
running  from  the  stone.  EacH  wheelbar- 
row man  had  two  helpers.  The  gang 
usually  consisted  of  aS  men;  42  men  were 
the  most  that  could  be  used  to  advantage. 
The  concrete  on  this  job  was  better  than 
that  on  the  first  job.  The  cost  of  mixing 
pladog  the  4  in.  concrete  base  was  as 
follows : 

Per      Per 
cu.  yd.  sq.  yd. 

9S  bbL  cement  at  $3.00 $2.85      $3.16 

45  cu.  yd.  sand  at  $0.80 31  .034 

91  cu.  yd.  stone  at  $2.00 1.82         .202 

Labor  and  Supt .974        .108 

Rent  of  machine,  repairs,  oil.     .246       .027 

Total    $6.20      $0,687 

The  stone  used  in  the  concrete  was  haul- 
ed from  cars  about  yi  mile  distant,  the  cost 
of  unloading  and  hauling  being  as  follows : 

Per  cu.  yd. 

Foreman  at  $3 $0.03 

Laborers  at  $». IS 

Teams  at  $4 19 

Totol  $0.37 

This  cost  is  included  in  the  $2  in  the  table. 

The  wages  and  organization  of  the  force 
engaged  in  mixing  and  placing  the  concrete 
base  were  as  follows: 

I  fireman  at  $100  per  month. 

lengineer  or  mixer  at  $3.50. 

t  handyman  at  $2.50. 

I  team  at  $4. 

1  laborer  at  $2  tending  mixer  discharge. 

2  laborers  at  $2  carry  and  measure  ce- 
ment 

1  laborer  at  $2  wheeling  sand,  and  i 
laborer  or  more  at  $4  helping. 

3  laborers  at  $2  wheeling  stone  and  2  or 
more  laborers  at  $2  helping. 

2  laborers  at  $2  dumping  concrete. 
2  laborers  at  $2  tamping. 

9  laborers  at  $2  taking  concrete  from 
machine. 


TABLE    SHOWING   AMOUNT    AND   AVERAGE  PRICE  OF  MACADAM  LAID  IN  1907  IN 

87  CITIES. 


Sq.  Td8. 

Albany.  N.   Y 1,661 

Uayonne,  N.  J 6,600 

Brockton,  Mam St.lSS 

E:a»ton,   Pa 22,104 

East  Oranse,  N.  J 38,150> 

EHxabeth,   N.   J 4,410» 

Evanaton.  lU 66,226 

Fond  du  Lac,  Wia 6,000 

Holyoke.  Mass 27,124 

.Jersey  City.  N.  J 8.046 

Keokuk,  la 10,172 

La  Crosse,  Wis 33,529 

Medford.    Mass 29.000* 

Milwaukee.   Wis 87.316 

Minneapolis,  Minn 20,692 

Nashville,   Tenn 9,698 

New  Bedford.   Mass 29,798 

Newton,    Mass 66,009* 

Oshkosh,  Wis 14,026 

Portland,    Me 22.276 

Providence    33,407 

Racine,   Wis 7,846 

Richmond,  Ind 33,000 

Rockford,   III 66,006* 

Salt   Lake  City,   Utah 64.000 

San   Antonio.   Tex 280,0OO« 

Savannah,    Ga 6.897  • 

Sedalla,    Mo 12,666 

Sheboyfan,  Wis 4,668 

SomervIUe,    Mass 6|800* 

South   Bend,   Ind 1,006 

Superior,  Wis 60,506 

Stockton,  Cal 83,600 

Toledo,    0 10.977 

Troy,    N.    T ROO 

Washlng:ton.    D.   C 47,800 

Winona,    Minn 8,902 

*Doe8  not  Include  grading. 

'Telford  macadam.  'About  one-half  of  this  was  over  a  marshy  soil  and  4  (L  average 
fill,  thus  making  the  average  price  tdgher  than  usual;  the  ordinary  cost  for  6  In.  macadam 
including  excavation  and  grading  Is  about  $1  per  yd.  •Miles  of  SO  ft  roadway;  of  this 
amount  T.43  miles  was  done  by  city  at  $1.65  per  lln.  ft.  and  2.23  miles  by  contract  at  81.79 

Fier  lln.  ft.    'By  day  lalx>r.  'Loose.  'Done  by  City    Engineer's    department    '8.66    to    81.tH). 

8.60  to  3.77.     HSravel  laid  on  soil.  "Per  ifii.   ft    "80.92  to  81.06.    " 

limestone,   3   In.   granite.    "80.60   to   80.80.    "By  day  labor. 

TABLJl    SHOWmO   AMOUNT    AND   AVKRAOB  PRICE  OF  ST<»JE  BLOCK  PAVEMENT 

LAID   IN   1907   IN   22   CITIBS. 


Price 

Total 

Per  cu.  yd. 
for  Grading 

Thick- 

Average 

ness  of 

Price         Guarantee 

If  Paid 

Pavement 

^•'f?.-3r- 

Years. 
2 

Separately. 

Inches. 
8 

, 

80.40 

9 

.60 

, 

«... 

5-6 

.486 

6-10 

1.00* 

1 

.35 

12 

1.26 

1 

15 

1.06»" 

5 

.25" 

12 

.70* 

1 

.60 

12 

.53 

1.00 

5 

.40 

12 

.636» 

1 

.35 

10 

1.08 

12 

1.60 

.80 

.90 

8-12 

1.65  » 

■  ■  *. 

16 

.63 

12 

.40 

4 

.65 

*  j>  .. 

10 

.82 

.... 

6 
8» 

1.24* 

*  •  >. 

.50 

7 

.39 

8 

1.00»» 

.77  • 

9 

.60 

8 

.60 

.90 

12 

.99 

.... 

12" 

.       .66 

.66* 

.17 

6 

1.25» 

.80 

12 

.62* 

.60 

7 

1.40*  •• 

1.90 

• 

.80Vi  » 

!• 

. . .. 

1.00 

.... 

12 

»  80.10  to  10.26.     "  9  la. 


Albany, 
Buffalo, 


Sq. 


.Yds. 

Y "874 

Y 8,347 

Butte,    Mont    4,520 

Cheyenne,  Wyo.    ...       550 

Cleveland.  0 18,866 

Columbus,  O.   18,500 

Elizabeth,  N.  J 46,468 

Haverhill.  Mass.  ..  1,612 
Jersey  City,  N.  J..  24, 4M* 
Lawrence,  Mass.  .. 
Milwaukee,  Wis.  . , 
M  Inneapolis,  Minn. . 
New  Bedford,  Mass. 
Niagara  Flalto,N.  Y 
Pittsburg,  Fa. 


Av.  Price 
perSq.  Yd., 
Including 


13,076  » 

7.484" 

30.254 

1,087 

2.654 

126,307  " 


Base. 

82.77 
3.63 
6.56 
3.83 
8.15* 
3.26» 
2.06 
L80» 
1.60 

3.10 
2.80" 
3.0O 
8.87 

2. 17* 
2.04 


Guar- 
antee, 
Years. 
2 
10 


Price 
per  Cu.  Yd. 
for  Grading 
If  Paid 
Separately, 


ToUl 
Thick- 
ness of 
Pave- 


-Concrete  Base- 


Portland 
Thick-       or 
ment    ness.    Natural     Pro- 
Inches.  Inchea  Cement,  portions. 


10 
1 


.40 
.60 


.86 
.40 


.53 


22%' 
15 
13  • 
11 
6 
14 
12* 
16 
6 
12  • 

"8'» 
16 
12 
15 


1 
6 
4» 

5 


4» 


1 
P 
P 

P 


P 
P 
P 


1 

1-10 
1-3-6 
1-2-5 


1-4-8 


1-8-6 


1-8-6 
1-3-6 
1-4 


6" 

6 
6 
6 

4H' 


P 
P 

P 
P 


1-3-6 

1-4-7 
1-8-6 


PortUnd.    Me 8,445 

Providence,   R    I 10,199"  ....  15" 

Seattle,  Wash 84,147  3.90»  .70  lOH 

Superior,    Wis 16.441  2.93*  5  .75  11 

St    Louis,   Mo 68,380"  2.70*  7  12 

Syracuse,  N.  Y 718  3.65  10  14" 

Tacoma,  Wash 2,665"  4.00*  11% « 

*Doe8  not  Include  grading. 

'Granite  on  a  sand  base  14  In.  thick.  '13  to    16    In.      '4    In.    to    6   In. 
■Sand  base.     'In  addition  there  was  21.694  sq.  yds.    of    stone    block    re| 

average  price  of  81.50  per  sq.  yd.  'Work  done  by  street  department  „     _   ,    _   . 

Ins.  "Granite  paving:  In  addition  there  were  9,625  sq.  yds.  of  limestone  block  repaying  done 
at  an  average  price  of  8.50  per  sq.  yd.  "Some  of  the  juivement  laid  on  sand  and  some  on 
concrete,  price  ranging  from  $2.10  to  32.80  per  sq.  yd.  "8  Ins.  to  13  Ins.  ""Llgonler"  block. 
'♦Class  "D"  gravel  base,  9  Ins.  thick.  "2,727  sq.  yds.  with  base,  7,472  sq.  yds.  without  base. 
ipnt  with   ha.R(^.      "  Ontnlte.   '*Incliir11ne  2  In.  flnnil   riishlnn.     '*Miles.    '*11 3,4111    atiiI 


*Stone  and  sand. 
9Pavlng  done  at  an 
*12  to  13  Ins.  M  to  6 


'•For  pavement  with  base. 
13H  In.     "4%  In.  and   6  In. 

TABLE    SHOWING    AMOUNT 


Granite.  "Including  2  In.  sand  cushion.    ''Miles.  '"llViln.  and 


AND    AVERAGE     PRICE    OF     BITUUTHIC     PAVEMENT 
LAID  IN  1907  IN  13  CITIES. 

Total 
Price        Thlck- 


80.  • 

7,109 
40,000 

5,000 
17.450 
12.802 
21,241 


Av.  Price 
per  Sq.  Yd.. 
Including 


per  Cu.  Yd. 
Guar-  for  Grading 


Base. 

82.03* 
2.15 
2.35 
2.27 
2.40 
2.40 
3.19 
2.25 
2.68 
2.15* 
2.43* 
2.38* 
3.26 


antee. 

Years. 

10 


5 

10 

8 

5 

10 

6 

5 

6 

6 

10 

5 

6 


If  Paid 

Separately. 

$0.25 


Sq.  Yds. 
Ann  Arbor,  Mich. 
Charlotte,  N.  C... 
Fort  Worth,  Tex. 
Knoxvllle.  Tenn.  . 
New  Bedford.  Mass. 
Niagara  Falls,  N.  Y 

Portland.  Me 12,607 

Providence.    R   I 21,189 

Pueblo.    Colo 9,040 

St.    Louis,   Mo 101,767 

Syracuse,    N.    Y 3.767 

Toledo,    0 11.936 

Troy,   N.   Y 6.353 

*Doe8  not  Include  grading. 

'  By  city  forces.     '  On  6-ln.  macadam  base, 
rolled  to  4  In.    *  2  In.  of  bltullthlc  on  6  In.  of  broken  stone. 


Concrete  Base 

Portland 
Thick-       or 
ness.    Natural      Pro- 


ness 
Pave- 
ment 
Inches.  Inches.  Cement  portions. 


.45 


.46 


6»^ 

1^ 

6 

6 

g 

« 

8'4 

1^ 
3« 


1-8 


N 


P 
P 


1-2-4 


1-5-8 
1-8-8 


1-4-7 


6  P  1-3H-7 

'  2  Ins.  of  bltullthlc  on  6-ln.  of  broken  stone 
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The  plant  used  consisted  of  a  Ransome 
concrete  mixer  with  6  h.  p.  gasoline  engine 
mounted  on  wheels,  one  I  cu.  ft  .cement 
box,  four  3  cu.  ft.  wheelbarrows,  29 
scoops,  12  short-handled  shovels,  18  long- 
handled  shovels,  12  picks,  400  ft.  of'  hose, 
three  tampers,  12  lanterns  and  one  tool  box. 

The  stone  used  in  the  binder  had  the 
dust  screened  out  and  was  passed  through 
a  iJ4  in.  screen.  It  was  found,  however, 
that  this  did  not  leave  enough  fine  stuff, 
pea  size  or  thereabouts,  so  screenings  from 
the  sand  were  taken  and  from  this  was 
screened  out  all  particles  above  i  in.  in 
size.  One  part  of  these  screenings  was 
mixed  with  two  parts  of  broken  stone  and 
heated  to  200°  F.  Four  cubic  feet  of 
this  was  mixed  with  2:7  lbs.  of  melted  as- 
phalt, making  a  strong  binder.  The  cost  of 
the  binder  was  $0,171  per  square  yard. 

The  wearing  surface  was  mixed  in  the 
proportion  of  4  cu.  ft.  of  sand  heated  to 
about  300°  F.,  30  lbs.  of  cold  dust,  and 
so  lbs.  of  melted  asphalt.  These  were 
mixed  very  thoroughly  usually  taking  1%, 
minutes  to  the  batch.  The  mixture  usually 
arrived  on  the  street  at  about  280°  F.  It 
was  found  that  a  4  cu.  ft.  batch  would  lay 
about  20  sq.  ft.  of  2  in.  surface.  The  cost 
of  the  wearing  surface  was  $0,549  pc 
square  yard. 

The  wages  and  organization  of  the  force 
engaged  in  preparing  and  laying  the  binder 
and  the  wearing  surface  were  as  follows : 

Superintendent  at  $120  per  month. 
Plant  crew: 

I  engineer  at  $3.50. 

I  mixer  at  $3.00. 

I  mixer  helper  at  $2.50. 

I  heater  at  $2.50. 

I  man  shoveling  sand  and  i  man  shovel- 
ing marble  dust  at  $2.50. 

1  scraper  team  at  $4.00. 

2  teams  hauling  to  street  at  $4.50. 

1  engineer  on  roller  at  $3.50. 

2  rakers  at  $300. 

2  shovelers  at  $2.50. 

2  hand  roller  men  at  $2.50. 

2  tampers  at  $2.50. 

The  plant  used  consisted  of  a  4  cu.  ft. 
mixer,  a  5  ton,  38  in.  roller,  a  S<X)  lb.  hand 
roller,  a  fire  pot,  3  Watson  wagons  and 
teams,  a  scraper,  3  rakes,  3  shovels,  2 
tampers,  3  smoothers,  i  asphalt  pick  and  2 
brooms. 

A  summary  of  the  costs  of  the  two  jobs 
is  given  below : 

Job  I. 

Per 

sq.  yd. 

Grading  $0,123 

Concrete    791 

Binder    189 

Surface 621 

Office,  collection  and  general 

expense  estimated :8o 


TABLE  SHOWINQ  AMOUNT  AND  AVERAGE   PHICE  OF  ASPHALT  PAVEMENT  T.Am 

IN    1907   IN   39   CITIES.  ^^ 


Job  2. 
Per 

sq.  yd. 

S0.099 
.687 
.171 
549 

.180 


Total    $1,904    $1,686 

Job  2  had  more  material  and  better  work- 
manship per  unit  than  Job  i.  It  was  better 
managed,  especially  in  the  asphalt  depart- 
ment.    Job    I    had   an    asphalt    mixer    re- 


Av.  Price 
per  Sq.  Yd., 
InctudInK 


Price 
per  Cu.  Td. 
Guar-  forOradlDK 


antee, 
Teara. 
10 


If  Paid 
Separately. 


Total 
Thick- 
ness 
Pa've- 


Concrete  Ba«* 

Portland 
Thick-       or 
ness,     Natura4     Pro- 


ment. 
Inches.  Inches.  Cement,  porttona. 


Albaiiy,    N;Y.......  31,605  $2.70  10              8%              6              P 

AUentown,    Fa.    ....  B2,342'  1.97  1              6^              4              P 

Bayonne,   N.' J.' 4,013  10  10.40  7%              5              P 

Buffalo,   N.   Y.......  53,748  2.70 »  10             9%              6              P 

Buffalo,   N.   Y 78,017  1.96'  ..              .?. 

Cleveland,    0 21,078  2.25*  10  .40  9                 6             P 

Columbus,   0 71,700  2.00*  10  .60  9                  (              P 

tiayton,    O.    .' 34,000  2.10  5             9             '6              P 

Detroit,    Mich 35,392  2.65  10             

Elgin,    III.     10,508  2.10  6             7% 

EWkabeth,    N.    J 12,150  2.46  10             9H 

Elmlra,    N.    Y 8,157  2.825  10             9 

Fond  du  Lac,    Wis.   35,000»  2.04*  5  .53  7H 

Fort    Wayne,     Ind..   61,983     '  1.90*  10  .45  8% 

Harrlsburg,     Pa 148,066     t  Lw  6             9 

Jersey  City  N.  J.. ..  31,579  (KSO  5  .40  6V 

Knoxvllle,    Tenn.     ..  44,900  1.98  8             19 

Milwaukee,    Wis.     ..  43,939  2.25  5             9 

Moline,    in 16,793  1.98  10              8% 

New    Albany,    Ind;.  56,704 •  1.745  5  .40  8H 

Niagara  Falls,  N.  Y.  47,804  2.88  10              eft 

Oshkosh,    Wfs 26,217  2.25  5              %y, 

Pittsburg,    Pa.    135,694     '  1.69*  5       .  .63  9 

Providence,   E.   I....     4,786  1.50'-  ..             

Pueblo,     Colo 38,651  2.vi-  6  .33  9 

Baclne,    Wis 16,647  2.09*  6             

Saginaw,    Mich 35,308  1.59*  10  .40  iV, 

Salt  Lake  Clty.Utah  92,000  2.05«*  10  .60*  9% 

San  Diego,  Cal. '5....     9,244  1.66  ..              8 

Savannah,    Ga.    ...;. 136.717  1.10»  5             

Seattle,    Wash 84,961  2.10*  10  .70  9 

South    Bend,    Ind...     8,884  2.25*  5  .50  8U 

Sprlngfleld,  111 ,24,315  1.86  6               8U 

St.  Louis,  Mo 149,945  2.«0*  6       ■       9 

Stockton,   Cal 13,600  1.71*  ...  .25  8 

Syracuse,    N.    Y 16,767  1.92*  10  .35  .8% 

Tacoma,  Wash 7,672"  2.10*                            7V4'= 

Toledo,© 19,416  1.60=  ..             

Troy.   N.   Y 11,613"  3.37  6              10 

Washington,  D.  C...     6,767  1.69*"  5  .40  9 

*Does  not  include  grading. 

>On  new  base.'  "Resurface.  "Both  natural  and  Portland  cement  used.  *Al80  l-J-6. 
'Trinidad  asphalt.  "Specifications  for  present  year  will  call  for  Portland  cement  concrete, 
1-3-6    proportions.      'Wearing   surface.      'Some  at    82.45.      •Some   at    80.77.      "'5-ln  and  6-I11. 

"Miles.     "7V4  and  9  ins.     'M  and  6  Ins.  "Laid  on  old  grranlte  blocks.     »»  2-in  asphalt  wear- 
ing surface  on  6-ln.  asphalt  macada.m  t>ase.     "  J1.63  to  81.67. 
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i-i-i 

1-4-1 
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1-4-7 
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l-l-« 

l-3-« 

l-3-« 


1-4-5-5 


quiring  two  cars  to  move,  while  on  Job  2 
the  mixer  required  but  one  car,  but  it  cost 
more  to  move  the  latter.  The  small  plant 
was  the  most  economical.-  On  concrete 
.work  the  lost  time  of  steady  pay  men  when 
they  were  not  mixing  amounted  to  about 
10  cts.  per  cubic  yard;  usually,  however,' 
when  these  men  were  not  mixing  they  were 
engaged  on  other  work. 


The  Improved  Petrolithic  Roller. 

We  illustrate  herewith  the  latest  model 
of  the  Petrolithic  rolling  tamper,  which 
is  designed  for.  compacting  the  subgrade 
of   roads  and   streets  and   for  compacting 


when  they  pass  back  and  forth  over  it  If 
the  subgrade  of  a  street  is  to  be  compacted, 
the  first  step  is  to  plow  up  the  subgrade 
to  a  depth  of  6  or  8  ins.  Then  the  iron 
feet  of  the  rolling  tamper  break  up  any 
Clods  and  sink  nearly  to  their  full  length 
in  the  plowed  earth,  thus  starting  the  com- 
pacting of  the  earth  at  the  bottom.  As  the 
roller  passes  back  and  forth,  the  iron  feet 
sink  less  and  less  -  into,  the  earth,  until 
finally  they  ride  upon  the  hard  surface  that 
they  have  produced.  There  can  be  no  soft 
spots  bridged  over  by  the  roller,  and  the 
earth  is  uniformly  dense  from  the  bottom 
to  the  top.  .  Earth  weighing  90  lbs;  per  cu. 
ft.  in. place  before  rolling,  has  been  plowed 


The    Improved    Petrolithic    Roller. 


reservoir  embankments,  as  well  as  for 
building  Petrolithic  Pavement.  It  will  be 
noted  that  the  roller  is  built  in  two  halves, 
which  facilitates  turning  it.  The  iron 
"feet"  or  tampers  are  made  somewhat 
larger  than  in  previous  'models.  It  is  the 
tamping  action  of  these  iron  feet  that  ef- 
fects the  remarkable  consolidation  of  earth 


Up  and  rolled  until  its  weight  became  lao 
lbs.  per  cu.  ft.  Obviously  a  Wn.  layer  of 
earth  'of'  such  density  makes^  it  unneces- 
sary to  use  as  thick' a' pavement  as  would 
otherwise  be  needed. 

This  rolling  taniper  ■  is  '  made  by  the 
Petrolithic  Pavemeiit  Co.,'7d4  Pacific  Elec- 
tric Bldg.,  Los  Angeles,  Cal. 
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Unclassified  and  General  Articles 


Nate:  TMsaecUon  U  devoted  to  methods  and  cost  articles  on  construction 
work  not  properly  coming  under  any  of  the  preceding  classifications. 


Twelve  Additional  Letters  eommend- 
ing  the   American  Society   of 
Engineering  Contractors. 

Additional  letters  and  applications  for 
membership  Iceep  coming  in  to  Mr.  Gillette, 
acting  chairman  of  this  new  organization. 
The  total  number  of  applicants  now  ex- 
ceeds 800.  Those  wishing  to  make  applica- 
rion  can  find  a  blank  for  the  purpose  on 
page  24  of  the  advtrtising  section. 

Twelve  letters  commending  the  forma- 
tion of  the  society  follow : 

Sir:  I  notice  in  current  issue  of  Engi- 
neering-Contracting that  you  have  upwards 
of  700  applications  for  membership  in  the 
proposed  Am.  Soc.  of  E.  C,  which  argues 
good  for  its  formation. 

My  application  was  filed  several  months 
back,  as  I  firmly  believe  that  a  society  or- 
ganized along  the  lines  I  understand  this 
is  to  be.  will  certainly  be  a  great 
benefit,  not  alone  to  engineers  and  con- 
tractors but  to  owners  whether  they  be  in- 
dividual or  otherwise. 

Consider  me  at  your  service,  if  needed, 
in  your   new   undertaking. 
Very  truly, 
Webber  CoNSTRUcrtioN  Co., 
F.  G.  Webber,  Pres. 
New  York  City. 


Sir:— I  take  pleasure  in  sending  you 
my  application  for  membership  in  the 
".\merican  Society  of  Engineering-Con- 
tractors." 

I  believe  that  such  an  organization  as 
you  propose  will  be  of  inestimable  benefit 
to  every  engineer  and  contractor  in  the 
country,  and  you  may  count  on  my  every 
effort  to  secure  more  members. 

Trusting  that   the   permanent   organiza- 
tion may  soon  be  perfected,  I  am. 
Yours  faithfully, 

Stuart  B.   Macafee, 
Macafee  Concrete  Co., 
General   Contractors, 
Athens,    Pa. 


Sir: — I   wish   the   movement  much   suc- 
cess. Very  truly, 

W.  E.  Robertson, 
Owner  and  Chief  Eng. 
El  Paso  Bridge  and  Iron  Co. 
El  Paso,  Texas. 


Sir: — Please  enter  my  name  as  charter 
member  of  The  American  Society  Engi- 
neering-Contractors under  terms  and  con- 
ditions of  your  application  blank  in  Engi- 
neering-Contracting. 

If  you  will  permit  me,  I  would  suggest 
you  place  the  application  blank  on  some 
other  page  than  cover  pages,  as  a  great 


many,  like  myself,  do  not  wish  to  mutilate 
their  papers. 

Very  truly  yours, 

W.  C.  Reed, 
Contractor's  Superintendent, 
1333  N.  Vandeventer,  St.  Louis,  Mo. 


Sir: — I  am  desirous  of  becoming  a  char- 
ter member  of  the  American  Society  of 
Engineering-Contractors,  providing  the 
dues  and  conditions  of  membership  shall 
prove  satisfactory  to  me  when  they  shall 
be  decided  upon. 

My  occupation  is  civil  engineering,  and 
my  present  work  is  that  of  chief  inspec- 
tor on  the  Detroit  River  Tunnel. 
Yours  truly, 

L.  G.   Paiaiek, 
Chief    Inspector, 
Detroit,  Mich. 


Sir: — I  am  interested  in  the  new  society 
you  are  forming  and  am  enclosing  here- 
with  application   for  membership. 
Yours  truly, 

W.  G.  Smith, 
Chief  Engineer, 
Kenefick,  Hoffman  &  Quigley, 
Beaumont,   Texas. 


Sir: — I  notice  in  your  publication  that  it 
is  the  intention  to  form  an  "American  As- 
sociation of  Engineering-Contractors."  I 
wish  to  state  that  I  am  not  in  the  con- 
tracting business  at  present,  but  at  some 
time  I  expect  to  be.  I  have  been  City  En- 
gineer of  Ogden  for  over  eight  years; 
have  been  engaged  in  active  construction 
work  fifteen  years  prior  to  my  work  with 
the  city. 

If  it  would  be  permissible  under  these 
circumstances,  viz.,  as  a  prospective  con- 
tracting engineer,  to  become  a  charter 
member  of  the  proposed  organization,  I 
am  desirous  of  having  my  name  enrolled 
as  such,  provided  the  dues  and  conditions 
of  membership  prove  satisfactory  to  me 
when  they  shall  be  decided  upon. 
Yours  very  truly, 

A.   F.   Parker, 
City    Engineer, 
Ogden,  Utah. 


Sir: — We  are  enclosing  you  blank  filled 
out  for  membership  in  American  Society 
of  Engineering-Contractors,  provided  the 
dues  and  conditions  of  membership  shall 
prove  satisfactory  when  they  shall  be  de- 
cided upon.  Have  given  you  individual  and 
firm  name.  Yours  truly, 

LeFevre  &  Edwards, 
By  J.  T.  Edwards, 
Engineers  &  Contractors, 
Cumberland,    Md. 


Sir: — I  enclose  herewith  the  names  of 
two  young  engineers  employed  in  oar  wa- 
ter works  contracting  department,  who  are 
desirous  of  becoming  charter  members  of 
the  American  Society  of  Engineering-Con- 
tractors. We  are  much  interested  in  this 
wodc  and  trust  that  the  organization  will 
'  be  started  in  the  near  future. 
Yours  very  truly, 

L.   G.   Berry, 
Contr.  Engr. 
Des  Moines  Bridge  &  Iron  Works, 
Des  Moines,  Iowa. 


Sir: — The  writer  will  be  pleased  to  ren- 
der you  any  service.  You  have  a  big  field 
in  which  to  work. 

Yours  very  truly. 
Will  F.  Plummer,  Supt., 
Parker  Washington  Co., 
Contracting  Engineers, 
St.  Louis,  Mo. 


Sir: — I  herewith  hand  you  my  applica- 
tion for  charter  membership  to  the  Ameri- 
can Society  of  Engineering-Contractors, 
which  I  tmderstand  is  to  be  soon  perma- 
nently organized. 

Yours  very  truly, 

W.    T.    Turner, 
Chief  of  the  Hydrographic  Com., 
Lima,  Peru. 


Sir : — I  am  desirous  of  becoming  a  diar- 
ter  member  of  "The  American  Society  of 
Engineering-Contractors,"  provided  the 
dues  and  conditions  of  membership  shall 
prove  satisfactory  to  me  when  they  shall 
be    decided    upon. 

Yours  very  truly, 

W.  D.  Waltmam, 
Supervisor  Excavation,   I.   C.  C, 
Empire  Canal  Zone,  Panama. 


Work  on  the  various  irrigation  projects 
of  the  ■  U.  S.  Reclamation  Service  has 
reached  a  point  where  it  is  now  believed 
that  water  will  be  available  in  1908  for  the 
following  acreages : 

State  and  Project.  Acres. 

Arizona,  Salt  River SCVOOO 

Idaho,  Minidoka l^fiOO 

Idaho,  Payette-Boise 55,ooo 

Kansas,  Garden  City .    8,500 

Montana,  Sun  River 16,000 

Montana,    Huntley 39,000 

New  Mexico,  Carlsbad. .....; 20,000 

New  Mexico,  Hondo. . . .' 10,000 

New  Mexico,  Leasburg 15,000 

Nebraska- Wyoming,  North  Platte. .  40,000 

Nevada,  Truckee-Carson 100,000 

North  Dakota,  Williston 5,000 

North  Dakota,  Buford-Trenton 3,500 

Oregon,   Klamath 20,500 

Oregon,   Umatilla 7fioo 

South  Dakota,  Belle  Fourche 12,000 

Washington,  Sunnyside 44,ooo 

Wyoming,    Shoshone 13,000 

Total   522,500 
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Methods  and  Costs;  Some  Old;  Some 
New. 

Permanent  Marks  Used  in  Geodetic 
Siffvey. — ^The  permanent  marks  used  in 
connection  with  the  Geodetic  survey  of 
Canada  consist  of  an  underground  and  a 
surface  mark  made  of  2  ft.  title  set  in 
and  filled  with  concrete,  the  point  of  a 
3/16  in,  copper  bolt  set  in  the  concrete 
marking  the  exact  spot.  The  top  of  the 
underground  mark  is  placed  about  4  ft. 
below  the  surface  and  the  top  of  the 
surface  mark  about  VA  ft.  below  the 
surface  so  as  to  be  below  plowing.  Six 
inches  of  dry  sand  intervenes.  A  ref- 
erence monument  of  concrete  is  placed 
near  each  tower  erected  at  the  angular 
points  of  the  quadrilaterals,  in  a  con- 
venient fence  corner  or  out  of  the  way 
place. 

Laying  Power  Cable  Under  a  River. — 
In  connection  with  the  driving  of  the 
two  Belmont  tunnels  under  the  East 
River  opposite  42nd  street,  New  York 
City,  an  air  compressor  plant  was  in- 
stalled on  Man  O'  War's  Reef  in  the 
middle  of  the  river.  The  plant  was  op- 
erated by  electricity,  the  method  of  get- 
ting the  power  cable  to  it  being  as  fol- 
lows: A  4  in.  pipe  was  selected, 
measured  out  and  assembled  on  42nd 
street,  special  joints  allowing  for  some 
flexibility  being  used.  Forty-second 
street  at  this  point  runs  on  an  incline 
for  three  or  four  blocks.  Accordingly 
the  pipe  was  placed  on  rollers,  the  pow- 
er cable  and  a  'telephone  wire  inserted 
inside  it,  and  the  ends  of  the  pipe 
stopped  up.  A  tug  boat  then  hooked 
onto  the  nipe  and  pulled  it  over  to  the 
reef. 

Approximate  Weight  of  Building  Ma- 
terial.— ^The  following  table  showing  the 
approximate  weight  per  cubic  foot  of 
building  materials  was  compiled  by  Mr. 
R.  Morrison  Snyder,  consulting  archi- 
tect. Fort  Wayne,  Ind.: 

Material.  Wt 

Metals. 

Bronze    662 

Copper    660 

Iron,    cast     460 

Iron,    Wrought ...  480 

Lead 712 

Steel,    Structural. 4$0 

Timber. 

Cedar     2S 

Chestnut    41 

Cypress    29 

Fir    32 

Hemlock     26 

Oak  White   60 

Pine,    White    24 

Fine,   Yellow    ....  36 
Spruce    25 

Moving  a  S-Story  Brick  Building.— A 

5-story  brick  building,  25x75  ft.  and 
weighing  2,300  tons,  was  moved  by  means 
of  cables  and  windlasses,  the  method  of 
doing  the  work  being  as  follows:  Di- 
rectly under  the  walls,  12x12  in.  x80  ft. 
longitudinal  timbers  were  placed.  These 
timbers  rested  on  transverse  12x12  in. 
timbers,  which  in  turn  rested  on  14x14 
in.  longitudinal  screw  timbers.  This  por- 
tion of  the  timbering  was  placed  before 
the  building  was  raised.    The  screw  jacks 


Material  Wt. 

Masonry. 

Asphalt     130 

Blue    Stone    160 

Brick  in  Lime...  120 
Brick  In  Cement.  130 
Cement,   Portlabd  90 

Concrete    140 

Gneiss    160 

Granite    166 

Gravel    120 

Limestone    170 

Marble    1«S 

Sandstone    14 j 

Slate    170 

Terra-Cotta    110 

Tile    116 


were  then  placed  underneath  the  screw 
timbers,  and  the  building  raised  so  as  to 
permit  the  placing  of  12x12  in.  shoe 
timbers  and  12x12  in.  track  timbers.  The 
pulling  chains  were  attached  to  whiffle- 
trees,  which  were  strong  timbers  piv- 
oted as  the  center  so  as  to  have  a  hori- 
zontal swing  and  which  carried  sheave 
blocks.  The  front  whiffletree  carried  three 
blocks  and  the  rear  whifHetree  four.  The 
pulling  chains  passed  around  the  screw 
timbers  and  also  around  the  shore  tim- 
bers. A  dead  man  also  carried  seven 
blocks,  and  through  these  14  blocks  were 
sheaved,  four  cables  each  of  which 
passed  to  a  windlass.  The  windlasses 
were  operated  simultaneously  by  horse- 
power. The  building  was  moved  32  ft. 
to  the  rear  and  raised  8  ins.,  the  whole 
time  required  for  laying  track  timbers, 
moving  the  building  and  raising  it  being 
two  and  a  half  9-hour  days.  The  power 
required  tb  move  the  building  is  said  to 
have  been  800  tons. 

Constint  for  Making  Estimates  for 
Sewers.— In  making  estimates  for  main 
and  lateral  sewers  at  Clinton,  Iowa,  Mr. 
Charles  P.  Chase,  city  engineer,  derived 
a  "constant"  to  show   the   cost   of  ma- 


ground  .and  thus  on  to  tile  belt  conveyor 
and  up  to  the  screen.  The  other  track 
we  ran  on  the  cast  side  of  the  screen 
bin  and  hopper  and  ran  that  down  the 
,  grade,  so  that  it  was  at  a  tufficiently 
low  level  below  the  bin  to  give  us  a 
free  discharge  from  the  bin  without  pot- 
ting the  latter  at  an  excessive  height. 
These  two  inclines,  up  on  one  side  and 
down  on  the  other,  eni^bled  us  to  build 
a  bin  at  a  height  of  only  approximately 
8  ft.  above  the  original  surface  of  the 
ground,  instead  of  having  to  put  it  20 
or  more  feet  in  the  air.  In  that  way  all 
the  spoil  from  the  work,  after  the  in- 
stallation of  the  screen,  turned  into 
gravel  and  into  refuse  material  which 
went  to  the  dump.  We  did  not  get  any 
sand  from  this  screen  which  was  fit  to 
use,  on  account  of  the  percentage  of 
loam  mixed  in  with  the  sand  and  gravel. 
In  addition  to  that,  we  had  a  good 
gravel  pit  immediately  adjacent  to  this 
screening  plant,  and  we  simply  pat  a 
mule  and  narrow-gauge  side  dumpers  of 
1  yd.  capacity  into  thb  gravel  pit  and 
loaded  the  dump  cars  and  hauled  them 
up  by  the  mule  and  dumped  them  into 
the  same   hopper  with   our  spoil.    We 


ESTIMATE    TABLE    TO    DEKIVE    CONSTANT    FOR    PIPE  SEWESS. 
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terial  and  cost  of  laying  the  pipe.  The 
estimate  table  shown  herewith  was  used 
to  derive  this  constant.  It  was  obtained 
from  the  average  of  51  miles  of  pipe  sew- 
ers laid  in  five  cities  where  physical 
conditions  were  similar  to  those  at  Clin- 
ton. 

Sand  and  Gravel  Screening  Plant. — 
In  connection  with  thp  improvement  of 
the  Brighton  Beach  Line  of  the  Brook- 
lyn Heights  R.  R.  Co.,  Brooklyn,  N.  Y., 
the  contractor  used  an  interesting  sand 
and  gravel-screening  plant.  This  plant 
was  described  before  the  Brooklyn  En- 
gineers' Club  by  Mr.  R.  L.  Russell,  as 
follows:  "We  simply  dug  a  hole  in  the 
ground  and  sheeted  it  and  started  a  belt 
conveyor  from  the  bottom  of  that  hole 
running  up  to  a  screen  over  a  bin,  and 
on  one  side  of  the  screen  we  brought 
the  track  up  an  incline  to  the  receiving 
side  of  the  hopper  (that  is.  the  hole  in 
the  ground)  and  all  our  spoil  that  had 
any  percentage  of  gravel  which  would 
make  it  worth  screening  we  simply 
shoveled  off,  or.  in  the  case  of  dump 
cars,    dumped    into    this    hole    in     the 


thus  screened  the  gravel  from  the  pit 
and  from  that  we  are  now  also  getting 
sand  of  less  than  4  per  cent  loam  to  use 
on  the  work.  In  order  tt>  clean  the 
gravel  at  this  screen,  where  the  screen- 
ing was  not  sufficient,  instead  of  turn- 
ing water  through  the  screen  we 
changed  our  discharging  chutes  from 
solid  iron  to  perforated  iron  mesh  and 
turned  water  over  ttie  gravel  at  the 
chute  and  the  water  and  sand  and  loam 
goes  off  through  the  perforations  in  the 
chutes  into  a  sluice  and  the  washed 
gravel  goes  on  to  the  cars." 

During  the  past  year  there  were  built 
in  German  shipyards  435  steamships  with  a 
total  of  311,105  gross  register  tonnage,  and 
516  sailing  vessels  aggregating  57,337  P"** 
register  tonnage,  while  203  steamships 
(369,172  gross  register  tonnage)  and  270 
sailing  ships  (47,015  gross  register  ton- 
nage) were  on  the  stocks  in  course  of  con- 
struction at  the  end  of  1907. 


The  British  India  {government  realized 
from  the  forests  let  for  revenue  during  the 
past  financial  year  the  net  sum  of  fi6aJ&32. 
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The  Cost  of  Building  Hectrlcal  Con- 
duits in  Baltimore,  Hd. 

In  1S98  the  electrical  commission  of 
Baltimore,  Md.,  was  organized  to  build  a 
conduit  system  for  the  city,  and  thus  com- 
pel all  companies  using  the  streets  for  poles 
to  carry  their  wires,  to  take  down  these 
poles  and  place  the  wires  underground. 
Prior  to  this  several  short  lines  of  conduit 
had  been  laid  in  different  sections  of  the 
dty  by  some  of  the  telephone  and  electric 
light  companies,  but  the  real  work  of  tmild- 
ing  conduits  be^n  in  1898. 

By  law  the  electrical  commission  con- 
sists of  the  mayor,  the  city  register  and  the 
president  of  the  board  of  fire  commission- 
ers. Mr.  Chas.  E.  Phelps,  Jr.,  was  ap- 
pointed chief  engineer,  and  has  continued 
in  this  position,  designing  and  building  a 
system  that  to  date  has  cost  nearly  $2,000,- 
00a    Through  the  kindness  of  Mr.  Phelps, 


and  details  of  the  system.  The  city  con- 
duit' system,  as  a  whole,  is  divided  into 
two  general  parts,  first,  the  trunk  conduits, 
which  are  buih  for  the  purpose  of  carry- 
ing trunk  lines  and  feeders,  whether  for 
telephone,  telegraph,  electric  light,  street 
railway  or  other  service,  located  generally 
in  thoroughfares,  feeding  different  sections 
of  the  dty.  These  trunk  lines  are  laid  out 
to  serve  these  several  territories  by  the 
most  direct  and  feasible  route.  Second,  as 
the  system  was  originally  designed,  the  cen- 
tral or  congested  district  of  the  city  was 
laid  out  to  be  served  entirely  underground, 
with  underground  connections,  in  each  sep- 
ante  building.  Extensions  to  this  terHtory 
have  been  necessary.  Figure  2  shows  the 
service  and  distributing  conduits  on  a  sec- 
tion of  a  single  street. 

A  high  standard  of  work  has  been  aimed 
at  throughout  the  construction.  Vitrified 
terra  cotta  conduit  has  been  used  in  all  con- 


er  part  of  it  being  done  with  a  Dromedary 
mixer  drawn  by  a  horse.  The  concrete  is 
dumped  on  the  ground  by  the  mixer  along- 
side the  trench,  and  shoveled  into  place  by 
the  men  laying  the  conduit.  No  forms  are 
needed  for  this  concrete  under  ordinary 
circumstances. 

At  the  very  beginning  of  the  work  the 
joints  where  the  conduits  knitted  together, 
were  wrapped  with  burlap  6  ins.  wide,  sat- 
urated in  liquid  asphaltum  compound.  The 
difficulty  in  making  air  and  gas  tight  joints 
has  klways  been  recognized,  and  while  con- 
tinued efforts  are  made  to  secure  this,  it 
is  realized  that  so  far  as  gas  is  concerned, 
the  best  result  obtainable  is  to  minimize  its 
entrance  into  the  system. 

Experiments  along  this  line  carried  on 
during  the  year  1899  resulted  in  a  composi- 
tion of  North  Carolina  pitch  tar,  refined 
asphalt  and  wax  tailings,  which  has  proven 
thoroughly  serviceable.    The  use  of  bur- 
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Fig.  1 — Organization  Chart 


and  from  his  reports  as  chief  engineer, 
we  are  able  to  give  the  cost  of  all  work 
done  from  1898  to  1905  inclusive. 

All  the  construction  work  has  been  done 
by  day  labor,  but  very  careful  cost  records 
have  been  kept  and  the  engineering  gen- 
eral expenses  have  been  recorded  separate- 
ly from  the  cost  of  construction.  The  or- 
ganization of  the  department  is  shown  by 
Fig.  I,  which  is  a  chart  that  is  self  ex- 
planatory. The  materials,  except  those 
purchased  in  small  amounts,  are  all  bought 
by  competitive  bidding. 

The  construction  work  commenced 
March  I,  1899,  the  five  months  previous  to 
that  date  being  consumed  in  preparing  plans 


duit  lines.  This  conduit  is  enveloped  in 
concrete,  which  for  the  year  1899  and  a 
part  of  1900,  was  entirely  of  Rosendale 
cement.  For  the  remaining  period  Portland 
cement  has  been  used. 

In  1899  the  uniform  thickness  of  this  en- 
veloping coat  of  concrete  was  3  ins.,  ex- 
cept in  a  few  cases  where  the  bottom  was 
made  4  ins.  Since  then  the  thickness  has 
been  increased,  the  sides  and  top  being  4 
ins.,  while  the  bottom  has  been  from  4  to 
6  ins.  In  all  soft  ground  the  bottom  con- 
crete has  been  reinforced  with  steel  rods. 
The  mixture  for  this  work  has  been  gen- 
erally 1:3:6.  The  mixing  has  been  done 
by  hand  only  to  a  limited  degree,  the  great- 


lap  was  entirely  discontinued  and  cheese- 
cloth substituted,  the  method  of  applying 
the  joint  being  to  paint  the  end  of  the 
conduit  pieces  with  the  hot  compound 
where  the  wrapper  is  to  be  applied;  the 
wrappers  are  rolled  up  and  saturated  in 
the  hot  compound  and  wrapped  on  while 
still  hot.  This  joint  is  expensive,  but  it 
is  believed  that  the  results  have  justified 
its  use. 

In  the  construction  of  all  lines  of  con- 
duit, two  or  three  fiber  pipes,  depending 
upon  the  importance  of  the  line,  are  laid 
in  the  layer  of  top  concrete  for  the  pur- 
pose of  providing  some  ready  means  for 
arc   lights  or  similar  connections   from  a 
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point  of  the  line  remote  from  a  manhole 
without  building  an  extra  manhole  or 
breaking  the  line  of  vitrified  pipe. 

Manholes  on  trunk  lines  are  all  con- 
structed of  large  size.  A  small  conduit 
line,   say  of  twelve   ducts,   would   have   a 


holes  except  the  cables  for  which  thty  are 
built 

For  cancrete  manholes  for  junction  boxes 
and  for  distribution  boxes,  sectional  wood- 
en forms  are  made  in  a  substantial  man- 
ner, and  these   forms  are  used  over  and 


llili 

Fig.  2 — Service  and  Distribution  Conduits  on  a  Single  Street. 


manhole,  elliptical  in  plan,  of  a  minimum 
of  5  X  8  ft.,  and  of  a  suitable  depth,  de- 
pending upon  the  grade  of  the  conduit,  the 
minimum  being  6  ft.  The  size  of  the  man- 
holes increases  with  the  size  of  the  line  up 
to  a  plan  section  of  7  x  14  ft.,  which  would 
be  suitable  for  the  largest  line  built,  namely 
a   line  of  81   ducts.     Figtire  3,   shows  a 


over  again.     In  this  manner   the   cost  of 
forms  has  not  been  material. 

In  the  central  districts  of  the  city  it  has 
been  necessary  to  under  drain,  during  con- 
struction, practically  all  lines  of  conduit, 
and  the  presence  of  tide  water  and  the  poor 
condition  of  small  house  drains  in  the 
street  has  necessitated  making  special  pro- 


Fig.  3 — Standard   Plan  of  Brick  Manhole. 


standard  plan  of  a  brick  manhole,  with 
various  styles  of  roof  forms  used.  Similar 
manholes  have  been  built   of  concrete. 

On  many  of  the  important  lines  of  con- 
duit where  it  is  possible  for  the  operation 
of  workmen  in  the  streets  to  result  in  dam- 
age to  the  manholes,  it  has  been  the  prac- 
tice to  construct  the  manholes  of  standard 
form,  but  of  larger  proportionate  width, 
building  one-half  of  the  manhole  a  distance 
in  advance  of  the  other  half  along  the  line 
of  conduit,  so  that  lateral  connections  may 
be  made  from  either  half  of  the  manhole 
either  way  without  the  necessity  of  crossing 
cables.  The  diagram  of  such  a  manhole 
built  in  concrete  is  shown  by  Fig.  4.  In 
building  manholes  it  has  been  the  practice 
to  clear  all  obstructions  so  that  no  pipes 
or  other  obstructions  pass  through  the  man- 
holes.   Thus  nothing  appears  in  the  man- 


visions.     There  being  no  system  of  public 
sewers,  and  the  storm  water  drains  being., 
on  such  shallow  grades,  it  has  rarely  been 
possible  to  drain  manholes  by  gravity.  All 


Curb 


in  the  center  of  the  floor  in  eadkaaiMe 
of  sufficient  size  to  contain  a  vahre  ofeatti 
by  a  float  which  controls  the  supply  of 
water  into  the  ejector.  This  is  neeesmy 
to  lift  the  water  to  a  grade  where  it  can 
flow  by  gravity. 

The  distributing  system  consists  miifonii- 
ly  of  a  lo-duct  conduit,  laid  2-dact$  deep 
and  5-ducts  wide,  encased  in  4  ins.  of 
Portland  cement  concrete,  the  earth  cover- 
ing being  almost  uniformly  19  ins. ;  the  con- 
duit line  opening  at  intervals  into  service 
boxes  which,  when  in  sidewalks,  are  of 
terra  cotta,  circular  in  form  and  36  ins.  in 
diameter,  having  walls  2I/2  ins.  thick,  and 
a  cast  iron  frame  5  ins.  in  depth  to  allow 
for  sidewalk  paving. 

The  main  conduits,  or  trunk  lines  are  laid 
in  'the  streets  or  alleys,  but  many  of  the 
distributing  ducts  are  laid  under  the  side- 
walks, and  frequently  on  both  sides  of  the 
street.  The  house  connections  are  of  fiber 
pipe,  each  connection  consisting  of  two 
2-in.  and  two  3-iri.  pipes"; "in  'some  of  the 
original  work  lyi-in.  pipes  were  used  for 
service  connections,  but  the  increase  in 
size  of  service  cables  made  it  unwise  to 
continue  the  use  of  this  pipe. 

Distribution  boxes,  see  Fig.  s,  in  the 
street  proper,  are  built  of  brick  or  con- 
crete, elliptical  in  form.  These  boxes  have 
a  frame  casting  similar  to  that  used  on 
manholes,  but  smaller  and  lighter. 

At  the  intersections  of  distributing  lines, 
junction  boxes  are  built  of  concrete  or 
brick,  see  Fig.  6.  On  distribution  and  junc- 
tion boxes  of  all  types,  the  frame  casting 
is  set  directly  on  the  walls,  no  special  roof 
construction  being  required. 

The  digging  of  the  trenches  is  all  done  b; 
hand.  The  trenches  for  the  trunk  line  vary 
in  width  and  depth.  In  depth  they  run 
from  3  to  12  ft.  deep,  being  on  an  aver- 
age of  about  6  ft.  In  width  they  run  from 
2  ft.  to  4  ft.  For  the  distributing  conduits 
the  trenches  are  all  of  the  same  depth, 
about  3  ft,  and  they  are  about  2  ft  wide.  In 
the  cost  of  excavation  are  included  labor 
(both  men  and  teams),  timbering,  drain- 
age, clearing  away  obstructions,  back  fill- 
ing, in  fact  all  the  cost  of  excavating  from 
tearing  up  the  pavmg  to  turning  the  ditch 
■over  to  the  pavers.  In  many  sections  of  the 
city,  trenches  S  ft.  or  less  in  depth  need 
but  little  timbering. 


Fig.  4 — Diagram  of  Concrete  Manhole. 


manholes  in  the  central  district  are  drained 
by  means  of  ejectors,  operated  by  water 
pressure  from  the  city  mains.  The  prac- 
tice followed  has  been  to  construct  a  sump 


The  foregoing  describes  the  general  con- 
ditions of  the  work  and  illustrates  the 
method  and  plans  used.  A  careful  and  well 
devised  system  of  unit  cost  keeping  is  em- 
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ployed  and  from  these  records  the  follow- 
ing costs  for  7  years  of  work  have  been 
compiled.  In  considering  them  the  organ- 
ization of  forces  and  the  cost  keeping  sys- 
tem must  be  explained. 
The  system   followed  in  organizing  the 


for  each  week,  on  which  is  punched  by  the 
timekeeper,  four  times  each  day,  the  hours 
at  which  time  is  taken.  In  this  way  the 
man  carries  his  own  time,  and  any  dispute 
with  the  timekeeper  is  avoided. 
All  material  as  purchased  is  charged  to 


to  the  chief  clerk  the  labor  in  each  sub- 
division. In  addition  to  this,  he  records 
the  dimensions,  both  with  regard  to  the 
construction  work  proper,  and  also  all  for- 
eign structures  met  with  in  the  course  of 
the  work.  These  latter  data  are  turned 
into  the  chief  draftsman,  where  after  being 
checked,  they  are  entered  in  colors  upon 
permanent  plats  drawn  to  the  scale  of  ao 
ft.  to  1  in. 

All  of  these  reports  are  tabulated-  in  the 
office  and  monthly  summaries  made.  Per- 
manent entries  of  the  costs  under  each  sub- 
division are  made  at  the  end  of  each  month. 

Up  to  Jan.  I,  1906,  the  summary  of  all 
conduit  construction  was : 


1    Duct  Feet. 

New  Conduit,  including  Specials. . . . 

Replaced  in  1904-1906 

Replaced  for  account  Consolidated 

Gas  Company,  Gay  street 

Special,  for  account  Sundry  Parties 

6,330.089.60 
191.863.70 

79.678.00 
46,063.23 

Grand  Total 

6.647,674.43 

iKtlon*^ 


Fig. 
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work  has  been  to  divide  it  into  two  prin- 
cipal parts:  First,  the  part  known  as  "Gen- 
eral expenses  and  Monthly  Payrbll,"  and, 
second,  "Construction  Costs  and  Weekly 
Payroll."'  Under  the  latter  is  charged  all 
ccists  and  expenses  which  would  be  borne 
by  the  contractor  were  the  work  done  un- 
der contract;  under  the  former  h|ading  is 
charged  all  items  of  salaries  and  ^expenses 
which  would  represent  the  cost  to. the  city 
of  administering  the  work  and  doing  the 
necessary  engineering  were  it  done  under 
contract. 

Referring  to  Fig.  i,  showing  the  organ- 
ization chart,  the  expenses  of  organization 
and  monthly  expenses  include  the  headings 
of  "plans  and  data"  and  "office  and  rec- 
ords." "Construction"  and  "paymaster  and 
records"  go  to  make  up  the  construction 
cost,  with  the  addition  of  materials.  The 
items  of  "Operating  and  Maintenance," 
"Cable  Inspection"  and  "District  Inspec- 
tion," are  separate  accounts  that  do  not 
enter  into  the  cost  of  construction. 

.\11  foremen  and  regular  employes  are 
charged  under  their  specific  subdivisions  as 
governed  by  the  plan  of  the  organization. 
Watchmen  and  similar  expenses  in  con- 
struction which  cannot  be  readily  subdi- 
vided, are  charged  under  the  general  head 
of  "Weekly  Material,  Tools  and  Labor," 
which  is  an  expense  account. 

Labor  is  checked  out  and  is  designated 
by  numbers,  and  also  by  letters,  indicating 
the  particular  subdivision  under  which  it 
will  be  charged,  the  man  himself  carrying 
a  brass  check  showing  the  number  and  let- 
ter.   Each  laborer  also  carries  a  time  ticket 


the  •  "storcyard    account,"    under    the    sub- . 
division  "Weekly  M.  T.  &  L.,"  and,  when 
used   upon  the  work,   is  then   charged  to 
the  particular   subdivision  in   which   used, 
and  credit  given  the  storeyard. 
\  man  is  sent  to  each  construction  gang. 


The  wages  paid  to  men  and  teams  are 
shown  by  Table  I.  Table  II  shows  the 
prices  of  materials  for  each  year. 

In  addition  to  materials,  Table  III  also 
shows  the  cost  of  tools.  In  the  third  col- 
umn from  the  end  will  be  found  "amount 
charged  to  depreciation,  breakage,  material 
and  tools."  In  addition  to  the  ordinary 
breakages  and  waste  of  material  and  tools, 
it  has  been  the  custom  to  charge  off  each 
year  20_per  cent  on  the  heavier  construction 
equipment.  Such  small  tools  as  shovels, 
picks,  £tc.,  the  actual  depreciation  is 
charged  off,  because  of  the  short  life  of 
such  tools.  The  comparatively  large 
amounts  charged  off  in  1904  and  1905  are 


En(j.<onfr 


Fig.  6 — Junction   Boxes. 


termed  a  "lineman,"  whose  duty  it  is  to 
be  the  connecting  link  between  "plans  and 
data"  and  "construction,"  or,  in  other 
words,  he  reports  upon  printed  blanks  daily 


accounted  for  by  reconstruction  of  the  con- 
duits in  the  burnt  district,  where  a  much 
larger  percentage  of  material  was  natural- 
ly lost.     It  will    be    remembered  that    in 


Digitized  by 


Google 


204 


ENGINEERING-CONTRACTING 


Vol.  XXIX.    No.  14. 


February,  1904.  Baltimore  suffered  from  a      cables   in   them   were   only   injured  where 
Are  that  destroyed  a  large  section  of  the      they  entered  the  destroyed  houses, 
business  part  of  the  city.  As  gas  pipes  were  broken  throughout  the 

The  effect  of  this  great  fire  on  the  con-      entire  burnt  over  area,  there  was  apprehen- 

Tablb  I. Wagbs  Paid  Labor. 


Year. 

Rate 
per  hour, 
foreman. 

Rate 
per  hour, 
gang  boss. 

Rate 

per  hour. 

pavers. 

Rate 
per  hour, 
brick- 
layers. 

Rate 
per  hour, 
rammers. 

Rate 

per  hour. 

carts. 

Rate 

per  hour. 

■pipe 

layers. 

Rate 

per  hour. 

3-horse 

teams. 

Rate 

per  hour, 
labor. 

1899 

to. 371 

.87} 

.37} 

.37 
.37 
April    0 
.43 
.43 

431 

to. 311 
311 
311 
811 
311 
.311 

.311 

to. 431 
.431 
.431 
431 
431 
.431 

.431 

Aprils 
.60 

to. 431 
431 

.431 

"1 

April  26 

50 
.60 
.60 

.561 
April  6 

30.311 
.311 

•  811 

•  311 
311 

.311 

.311 

April  6 

.37} 

to. 311 

.281 

.281 

.281 

.28 

.28 

April    6 

.31 

811 

to.  26 
.25 
.26 
.25 
.25 
.26 

.26 

to. 20} 

1900 
1901 
1902 
1903 
1904 

1905 

to.  37 

.87 

June  38 

■t 
.40 

August21 

in 

461 

.201 
.20J 
.201 
.20J 
.30] 

.20] 

duit  system  was  quite  surprising,  as  it  did      sion  that  gas  would  collect  in  the  system 


but  little  damage.  The  trunk  lines  and  the 
cables  in  them  were  uninjured,  in  spite  of 
the  intense  heat  and  the  enormous  weight 
of  debris,  consisting  of  masonry  and  iron 


and  explosions  occur,  but  so  well  had  the 
ventilation  of  the  system  been  planned, 
that  no  serious  trouble  of  this  kttid  oc- 
curred,   the   operating    department    taking 

TABLE   II. PRICES  OF   MATERIALS. 


struction  account,  giving,  the  .duct  feet  oi 
conduit  laid,  divided  into  terra  cotta  and 
fibre,  also  the  number  of  manholes,  service 
and  junction  boxes,  house  connections,  and 
also  special  construction  work,  which  is 
paid  for  by  parties  ordering  it.  The  cost 
per  duct  foot  is  given. 

Table  V  is  a  general  summary  of  all  the 
costs  of  work  for  each  year,  taken  from 
ledger  accounts  shown  in  cost  per  duct  foot. 
Under  "general  expense  and  monthly  pay- 
roll" are  givto  the  expenses  that  would  be 
known  as  the  administration  expfcnses  of 
the  commission  having  in  charge  the  work, 
and  engineering  expenses,  if  the  work  was 
done  by  contract,  while  under  "construc- 
tion and  weekly  payroll"  are  given  the  ex- 
penses that  would  be  the  contractor's  cost. 
It  will  be  noticed  that  the  general  and 
monthly  expenses  are  divided  equally  be- 
tween the  trunk  and  distribution  conduits, 
while  the  construction  expenses  are  actual 
figures  of  cost  for  each.  Under  monthly 
and  weekly  "M.  T.  &  L."  are  listed  aH 
items  that  cannot  be  readily  distributed.  In 


Year. 


Brick 
Delivered 

on  Line. 


§ 


Cement. 


0<f-> 


Terra  Cotta  Conduit. 
t.  o.  b.  Balto. 


J 


SJ-5 


J 


Fibre 

Conduit 

f.  o.  b.  BaJto. 


fe-fi 


s-s 

B.ee 


Fibre 

Bends 

f.  o.  b.  Balto. 


Lumb'r 
Delv'd 
on  line. 


Cum 


Sand 
Delivered 
on  Line. 


B.M 


Cruih'd 

Stone 

DelVd 

on  line. 


Si 


Castings 
Delivered  at  Storeyard. 


a 


Q 


1* 


12 


1889 
1900 


1901 
1902 
1903 
1904 
1906 


t6.70 
7.76 


6.50 
S.60 
7.20 
17.60 
16.70 


•t.84 

•.81 


t*.82 


.78 
.90 
.06 
.90 
.90 


•tl.38 


*1.70 
M.36 
*2.00 
11.36 
tl.18 


t.066 

.oe« 


.066 

.066 

.066 

.0326 

.04126 


t.06B7 
.0617 


.0667 

.oa«7 

.0667 
.0376 
.046 


t.068 
.068 


.068 

.068 

.068 

.0376 

.0476 


t.045 
.06 


.06 

:IS6 

.04 

.045 


t.049 
.06 


.06 

.06 

.06 

.0(26 

.06 


tteo 
t.so 

f.50 
1.50 
1.50 


tis.so 

15.00 


12.40 

14.50 

17.00 

t.1700 

I17.OO 


t  .60 

Dist.  1,  .60 
•  2,  .63 
'  8.  .64 
'  4.  .74 
.73 
.83 
1.89 
1.87 
f.78 


t.93 
1.49 


1.40 
1.30 
U.48 
H.60 
1.686 


tl«.87 


16.37 


19.11 
i  19.11 


t0.60 


8.63 
8.62 
14.03 
14.03 
tlO.OO 


tt.26 
6.36 


6.35 


tU.M 
I2.M 


11  21 


t  Bought  in  open  market.  *  Delivered  on  line. 

that  fell  on  them.  The  piles  of  debris  in 
some  cases  were  10  and  12  ft.  high.  A  few 
service  box  covers  were  broken  by  falling 
walls. 

Likewise  the  distributing  system  was  un- 
injured except  in  a  few  places  caused  by 


t  P.  O.  B.  cars,  Baltimoie. 

prompt  steps  to  prevent  the  gas  from  col- 
lecting in  the  system. 

Nevertheless  the  fire  caused  much  extra 
work  to  be  done  as  the  pole  and  house 
connections  were  destroyed,  and  not  only 
new  ones  had  to  be  made,  but  in  rebuild- 


the  column  headed  "Preliminary  Expenses" 
are  expenses  incurred  in  planning  and  de- 
signing work  for  the  succeeding  construc- 
tion period.  Under  "organization"  is  list- 
ed the  expense  of  the  commission  and  the 
chief  and  assistant  engineers.     At  the  end 


TABLE 

III. — COST  OP 

ALL   MATERIALS  USED. 

hi 

1^ 
£•0 

Cost  of  Materials  and  Tools  Used  in  Tnmk  Lines.* 

Cost  of  Material  Used  in  Service  and  Distribution,  t 

Lt 

Inventory  of 
material  m  store 
yard  at  end  of 

, 

B     '    <= 

Year. 

18981 
1899/ 

S    .Store  Yard 
ES     rial  purcha: 
f'     end  of  each 

ToUl  Store 
material  an 

ci 

1 

s 

S 

t 
1 

1 

li 

.1 

g 

K 

1 

U 

u 

1 

A 

■g 
•0 

II 

J 

If 

Total  cost  0 
terial  used  i 
trunk  lines 
service  and 
distribution 

38,987.50 

t211,200.es 

t2,232.01 

tlO.418.68 

33,628.17 

tl02,213.62 

tl44.63|t4,797.S9 

632.81 

tl84.27 

tl.400.26 

1 116.02 

tl31,188.06 

380,00.^ 

19C0 

306,203.53 

10,661.87 

218,855.40 

711.72 

8,313.74 

2,066.69 

40,887.17 

7.109  17 

4,780.79 

196.02 

1,965.48 

61,630.73 

6,709.63 

74,266.14 

144J86.3? 

1901 

180,766.80  10.929.16 

191,685.96 

284.01 

6,500.21 

5,281.32 

24,642.92 

413.87 

1,736.88 

440.77 

10,425.16 

4.479.61  28,249.43 

3980.83 

6447.46 

377.60 

84,238.96 

107,447.<|1 

1902 

121,706.80110,977.87 

132,683.47 

332.62 

4.929.74 

1,611.86 

26,166.20 

1,999.86 

1,466.88 

286.99 

6,456.63 

2,196.22'14.139.30 

122.40 

1,466.87 

120.50 

60,184.97 

nrnj^. 

1903 

87.238.2S'll,541.95 

98,780.20 

1,050.11 

8,596.46 

3,349.80     24,889.90 

1,297.82 

2.362.95 

41.77 

253.43 

61.281     412.26 

532.21 

142.22 

100.99 

43,077.1t 

lijaui 

1904 

82,983.04112,603.78 

95,186.82 

148.12 

1.578.97 

580.791      5,847.24 

11,999.41 

2,082.60 

917.98 

6,790.68 

6,743.20  20,467.37 

604.02 

107.09 

1,766.90 

60.286.68 

3i901.1* 

1905 

89.141.23|16,325.61 

1 

105,466.84 

604.06 

9.917.93 

5.2I2.3O1    20,046.35 

12,754.77 

4,303.37 

262.12 

3,309.53 

3,960.311  6,310.34 

113.03 

30.99 

2,021.60 

74,618.88 

30,3I9J> 

'  Under  this  head  there  was  an  item  of  t445.63  for  paving  in  1905,  and  following  items  of  General  Expense,  M.  T.  &  L.:    1904,  3662.41;    1906,  $4,28101 
\  Under  this  head  there  was  an  item  of  31,051.50  for  paving  in  1906. 


gas  explosions.  When  it  is  remembered 
that  only  19  ins.  of  earth  covers  these  con- 
duits and  they  are  frequently  broken  by 
service  boxes,  it  is  a  matter  of  surprise 
that  the  conduits  were  not   injured.     The 


ing  the  city,  many  changes  were  necessary 
to  meet  new  conditions.  The  cost  of  this 
work  shows  up  in  the  tables  under  the 
years  1904  and  1905. 

Table  IV  shows  the  details  of  the  con- 


of  the  table  is  given  the  cost  per  duct  foot 
for  each  year,  showing  the  cost  of  con- 
struction, the  preliminary  expenses,  and  the 
general  expenses,  including  the  engineer- 
ing supervision. 
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Table"  VI  indicates  the'  percentage  of  la- 
bor on  the  total  cost  under  each  subdivision 
of  the  work.  This  account  is  kept  for 
readily  analyzing,  the  unit  costs  given  in 
Table  IV. 

Tables  VII  and  VIII  show  the  cost  of 
earth  excavation.  All  the  material  is  earth, 
but  it  varies  much,  there  being  sand,  loam, 
clay,  \  debris  of  made  ground,  and  black 
mud.  These  costs,  as  stated,  include  tim- 
bering, drainage,  clearing  away  obstruc- 
tion, back  filling  and  all  items  of  digging 
and  finishing  the  trench  to  be  turned  over 
to  tlie  pavers. 

The  item  in  July,  1904,  of  $32.02  per  cu. 


Plans    ; . . .  0.0048 

Monthly  M.  T.  &  L. o.oiio 

Preliminary  Ex 0.0098 

Excavation    0.0583 

Concrete 0.0281 

Manholes    0.0421 

Conduit    0.0663 

Paving  0.0150 

Weekly  M.  T.  &  L. 0.0154 

Terminal  Pole  Con 0.0014 

Arc  Light  Con o.oooS 


1.8 

41 

37 

21.4 

16.6 

15.8 

24.9 

S.6 

5-8 

O.S 

0.2 


,  TQtal  ,,,...... $0.2664      loo.o 

It  will  be  noticed  that  the  cost  of  the  con- 
Tablb  VII. — Number  Cubic  Yards  op;  Eajith;  bxcavatbd  Bach  Year. 


Year 

1899 

1900 

1901 

1902 

1903 

1904 

1905 

1906     ,     1907 

Totals       ... 

31097.74 

11862.44 

7155.22 

6S61J07 

11690.45 

.  1720: 73 

15476.20 

9984.83|    5687.13 

Table  VIII. — Showing  Cost  per  Cubic  Yard  op  Earth  Excavation  por  Each  Month. 


Month. 

1899 

1900 

1901 

1902 

19^3- 

1904 

1906 

i     1906 

1907  ' 

1 

■.      1    .    .'.., 

'  $2.48 

,      1   26 

'      1.09 

1      1  04 

1.61 

1.54 

1.58 

2  01 

1.41 

1.98 

1   61 

i  $2.22 

................ 

•......;, 

1     2.12 

March 

.■....,■.  .1 •  '• 

1     1.38 

Aoril  . 

$1.36 

2.88 
2.88 
3.73 
2  00 
2  41 
2  40 
2.28 
3.00 

$1.34 
1,44 

1.84 
2.02 
1.44 
2.11 
2.50 

'$1.85  ■ 
1    1  61  ,. 
1   2.28- J 
1   2.09 

2.13 
'1.73 
,   2.30 

1.50 
.    1.85 

$2.95- 
1.64 
1.40 
1.85 
2.00 
1.25 
1.32 
1.20 

;  1.70 

1     1.45 

mS^x:;;;::;:::::: 

$1.48 
1.74 

•1.64 
2.81 
2.50 
1.40 
4  10 
1.58 

$2  12 
1.46 
1.22 
1.80 
2  30- 

12.48 

1     1.28. 

June .      . 

July 

$32.02 
1.30 
1.53 
1.71 

1.62  , 

August 

September 

October 

i;:-:::::: 

Dece.mber. 

4.54 

...":..■.. 

Average  each  year. 

$2  ni 

$1.87 

$1.88 

$1  82 

•$1.»4- 

$1.79 

$1  65 

$1  53 

$1.49  , 

yd.,  was  especial  emergency  work,  caused 
as  a  result  of  the  fire  of  1904,  and  bears 
no  relation  to  the  general  work,  being  given 
to  complete  the  record.  The  cost  of  ex- 
cavation is  not  only  given  for  the  years  of 
1899  to  1905,  inclusive,  but  also  for  1906 
and  up  to  June.  1907. 

The  average  cost  of  the  trunk  lines  for 
the  entire  construction  period  is  given  be- 
low per  duct  foot  for  each  item;  aiid  also 
the  per  cent  that  each  item  is  of  the  total 
average  cost : 

Per  duct     Per 
foot.      cent. 

Organization     $0.0088  3.8 

Office    0.0048  2.1 

Plans    0.0048  2.1 

Month  M.  T.  &  L o.orio    -     4.8 

Preliminary   Ev 0.0098  42 

Excavation    O.0452         19.1 

Concrete    0.0182  8. 

Manholes   0.0252         10.9 

Conduit    0.0726        31.4 

Pa\  ing     0.0090  3.9 

Weekly  M.  T.  &  L 0.0203  8.8 

Terminal  Pole  Con 0.0009  0.4 

Arc  Light   Con 0.0012  0.5 

Total     $0.2318      lOo.o 

The  average  cost  of  the  service  and  ilis- 
tribiition  lines  itemized  with  percentages  is 
also  listed. 

.Average  itemized  cost  of  service  and  dis- 
tribution  lines : 

Per  duct     Per 
foot.      cent. . 

Organization     $0.0088  3.3 

Office    0.0048  1.8 


duit  [material  runs  from  about  25  to  30  per 
cent  of  the  total  cost.  | 


Cost;  of  Treating  Piling  with  Teredo 
Proof  Paint. 

,  A  .contractor,  doing  work  for  the  U."  S. 
(iovernment  in  the  Gulf  of  Mexico,  has 
furnished   the   following  data: 

The  laborers  were  paid  15  cts.  per  hour, 
and  1  a  foreman  superintending  the  work 
was  paid  50  cts.  per  hour.  The  f(j>reman 
and  laborers  were  furnished  subsistence 
and  beds  at  a  cost  of  50  cts.  .per  day  pet 
man.  The  piles  were  60  ft.  long,  but  only 
50  ft.  of  their  length  was  treated,  because 
the  smaller  end  was  driven  into  the  grouiid 

•  for  more  than  10  ft.  The  piles  were  usu- 
ally .large  and  were  Florida  yellow  pine. 
The  cost  of  treating  them  was  as  follows ;  ' 

:  Barking  the  piles  2.27  cts.  per  lin.  ft 
Painting  the  piles  with  Teredo  Proof 
Paint,  three  coats,  2.17  cts.-  per  lin.  ft.  The 
paint  cost  3.91  cts.  per  lin.  ft.  'There' was 
used  only  about  I'A  gills  of  paint  per  lineal 
fqot  of  piling  for  the  entire  three  coats. 
That  would  be  an  average  of  'A  gill  or  '4 
pint  for  each  coat.  Of  course  the  first 
coat  took  more  than  the  second,  and  the 
se'cond  more  than  the  third.  The  total 
cdst  was  8.35  cts.  per  lin.  ft.  for  material' 

'  and  labor.  The  contractor  states :  "I  am 
of  the  opinion  that  an  additional  coat, 
milking  four  in  all,  would  be  advantageous 
anid  that  the  total  cost  would  not  then  ex- 
ceed 9j-'2  cts.  per  lin.  ft."  The  paint  was 
fifrnished  by  the  Teredo- Proof  Paint  Co., 
17  Battery  Place,  New  York. 


A  Slide  Rule  for  Structural  Designing. 

Unlike  the  ordinary  slide  rule,  which  is 
flat,  this  rule,  is  a  triangular  scale  and 
calculating  rule  in  one,  architectural  scales 
being  on  the  edges  of  the  rule,  while  tht 
faces  are  occupied  by  logarithmic  slide 
rules.  The  slide  rules  embrace  not  only 
the  ordinary  Manheim  slide  rule  but  also 
a  column  slide  rule  as  well  as  a  beam  slide 
rule.  The  rule  is  15  ins.  long  instead  of 
the  usual  10  ins.,  thus  allowing  of  wider 
divisions,  and  therefore  of  great  accuracy 
in  reading. 

This  rule  is  designed  especially  for  struc- 
tural work,  and,  as  stated,  two  of  the 
three  sides  are  given  over  to  this  purpose. 
For  columns  and  compression  members 
this  slide  rule  is"  designed  to  show  the  al- 
lowable stress  in  accordance  with  the  for- 
mula. 

L 

S  =  15,200  —  58  — 
r 

S  =  stress  in  pounds  for  squace  inch. 

L  =  unsupported  length  of  column. 

r=  radius  of  g^yration  of  the  column 
section. 

The  beam  slide  rule  is  designed  for 'the 
solution  of  problems  relating  to  ithc 
strength  of  beams  carrying  uniformily  dis- 
tributed loads.  For  concentrated  loads  it 
is  necessary  to  calculate  the  bending  mo- 
ment. 

This  rule  is  the  invention  of  Mr.  John 
L.  Hall.  It  is  stated  that  it  has  been : in  . 
use  in  a  leading  engineering "  office  for 
more  than  a  year,  and  has  proven  .itself  .1 
highly  satisfactory  labor  saving  device. 
Mr.  Hall  has  written  a  small  54-pagc 
manual  explaining  the  use  of  this  slide 
rule  for  various  purposes,  giving  the  solu- 
tion of  numerous  problems. 

The  rule  is  for.  sale  for  $6,  by  the  Slide 
Rfile  Club,  P.  O.  Box  12,  Station  J,  liew 
York  City.  .  The  price  of  the  slide  rule 
niaiiuaj  .is  50  cts. 


A  report  on  the  excavation  done  by  the 
U.  S.  Reclamation  Service  by  force  account 
of  100,035  cu.  yds.  of  material  in  East 
.  Branch  Canal,  Klamath  Project,  prior  to 
'  June'  30,  1907,  gives  an  average  cost  of 
$0.24,  $0.47  and  $1.33  per  cubic  yard  for 
;  Classes  I,  2  and  4  respectively.  Of  this  ma- 
terial 91,224  cu.  yds.  were 'Class  i,  8.624  cu. 
yds.  Class  2  and  187  cu.  yds.  Class  4.  The 
material  is  classified  under  the  classes  given 
in  Specifications  No.  96.  The  unit  prices 
given  include  preparatory  expenses,  plant 
depreciation  and  all  engineering  and  admin- 
istrative expenses.  The  Monthly  Bulletin 
of  the  service  states  that  "owing  to  the 
smallness  of  the  working  forces,  the  neces- 
sity for  using  hired  teams  and  the  keeping 
of  idle  stock  during  a  portion  of  the  time, 
the  above  prices  are  somewhat  in  excess  of 
what  they  would  have  been  had  these  con- 
ditions been  more  favorable  during  the 
progress  of  the  work." 
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Boston  Has  Lost  $1,000,000   Through 
CnuhJng  Rock  by  Day  Labor  In- 
stead of  by  Contract. 
The  Finance  Commission  of  the  city  of 
Boston  has   made  a  report  to  the  mayor 
showing  that  the   city  has   lost  $1,000,000 
during  the  last  12  years  by  operating  rock 
crushers.    The  commission  reports  that  the 
city  will  save  $100,000  annually  by  aban- 
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doning  its  crushing  plants  and  by  purchas- 
ing crushed  stone  in  the  open  market.  It 
recommends  the  sale  of  the  crushers  and 
the  award  of  a  five  years  contract  to  the 
lowest  bidder  for  crushed  stone. 

History  is  simply  repeating  itself  in  Bos- 
ton. The  astonishing  thing  is  that  it  takes 
so  many  repetitions  to  teach  the  public  that 
a  city,  or  a  state,  or  a  government  can  not 
compete  successfully  with  individuals  and 
private  corporations.  There  is  something 
fascinating  to  the  public  in  the  idea  of 
"saving  the  contractor's  profits"  by  doing 
work  by  day  labor.  But  the  fascination 
turns  to  dismay  when  the  time  comes  to 
foot  the  bills. 

"the  word  "profit"  is,  in  some  respects, 
an  unfortunate  word,  for  it  conveys  the 
idea  to  most  people  of  making  money  with- 
out effort.  The  peanut  vender  makes  sev- 
eral hundred  per  cent  "profit"  on  every  bag 
of  nuts  he  sells.  Yet  no  one  begrudges  him 
his  "profit,"  for  it  is  self  evident  that  he 
performs  a  service,  and  that  his  "profit"  is 
really  a  payment  for  that  service.  Now  a 
contractor's  profit  is  in  no  essential  differ- 
ent. It  is  a  payment  for  a  service.  If  the 
contractor  is  entirely  eliminated,  as  in  the 
Boston  rock  crushing  case,  some  one  must 
be  hired  to  perform  the  service  that  the 
contractor  would  otherwise  perform,  name- 
ly, to  organize  the  forces  and  act  as  busi- 
ness manager.  Instead  of  "profit"  the  city 
pays  salaries,  and,  by  this  change,  strikes 
out  every  strong  incentive  to  keep  down 
the  cost.  Indeed,  if  the  business  manage- 
ment falls  into  the  hands  of  politicians,  as 
it  does  almost  invariably  in  the  long  run, 
a  reign  of  graft  of  one  sort  or  another  be- 
gins. But  it  is  not  necessary  to  have  graft 
in  order  to  get  high  costs  under  the  day 
labor  system.  Men  simply  will  not  work 
with  as  great  energy  for  a  city,  or  even 
for  any  large  corporation,  as  they  will 
work  for  a  contractor. 

In  this  matter  of  contracting  for  crushed 
stone  a  few  suggestions  may  prove  of  as- 
sistance to  such  cities  as,  Boston.  The 
contract  for  the  stone  must  be  drawn  with 
great  care  and  with  perfect  fairness,  if  low 
bids  are  to  be  received  from  responsible 
contractors.  A  few  years  ago  the  city  of 
Baltimore  contemplated  crushing  its  own 
stone,  because  it  was  urged  that  the  high 
prices  bid  by  contractors  indicated  a  "com- 
bination." The  fact  was  that  the  specifi- 
cations left  it  entirely  at  the  option  of  the 
city  as  to  how  much  stone  it  would  need, 
when  it  would  buy,  and  when  it  would  re- 
quire the  stone  to  be  delivered.  The  city 
would  frequently  order  a  large  amount  of 
stone  to  be  delivered  in  a  time  so  short 
that  no  ordinary  crushing  plant  could  turn 
out  the  product.  Failing  to  get  the  stone 
promptly  the  city  would  buy  what  it  want- 
ed from  some  other  source  and  charge  the 
difference  in  price  against  the  regular  con- 
tractor. 

One  season's  orders  might  involve  an 
average  wagon  haul  of  a  mile,  and  then  an- 
other year  it  might  be  two  miles,  but  the 


contract  made  no  provision  for  a  sliding 
scale  price  depending  on  the  length  of  haul. 
No  one  could  foresee  what  the  city  might 
require,  so  year  after  -year  the  price  of 
broken  .stone  mounted  higher  and  higher, 
as  one  contractor  after  another  got  "stung" 
under  the  unfair  and  indefinite  specifica- 
tions. Finally,  the  city  was  on  the  verge 
of  crushing  its  own  stone,  when  the  city 
engineer  came  out  strongly  against  it  and 
proved  how  enormously  expensive  it  would 
be  by  producing  actual  records  of  cost  of 
crushing  stone  in  his  own  department  by 
day  labor. 

A  contract  for  crushed  stone  should 
state  the  point  of  delivery.  If  stone  is  to 
be  delivered  at  various  points  by  wagon 
then  a  sliding  scale  should  be  provided, 
preferably  giving  a  price  for  stone  f.  o.  b. 
wagons  at  a  given  place  plus  a  price  per 
100  ft.  or  per  mile  of  haul  therefrom. 

The  clause  governing  the  delivery  of 
stone  should  state  the  maximum  amount 
that  may  be  required  in  any  week.  . 

The  sizes  of  stone  should  be  specified  in 
such  a  manner  as  to  cause  little  or  no 
waste  product.  By  rejecting  certain  sizes 
the  city  can  readily  force  itself  to  pay  a 
very  high  price  for  the  grades  that  it  ac- 
cepts, unless  it  happens  that  the  contractor 
has  a  ready  market  for  the  sizes  not  or- 
dered by  the  city. 

If  engineers  would  consult  with  contrac- 
tors in  matters  like  this  they  would  usually 
receive  lower  bid  prices. 


The  life  of  power  plant  is  given  by  Mr. 
Charles  T.  Main,  mill  engineer,  Boston, 
Mass.,  as  follows:  With  good  water  and 
good  care,  running  about  12  hours  a  day, 
the  life  of  a  boiler  should  be  about  20 
years,  or  the  depreciation  5  per  cent  a 
year.  Slow -speed  engines,  running  10 
hours  a  day,  can  be  estimated  as  having  a 
life  of  about  25  years,  or  a  depreciation  of 
4  per  cent  a  year.  High-speed  engines  are 
much  shorter  lived,  and  will  not  average 
over  15  years,  or  a  depreciation  of  aboujt  7 
per  cent  a  year,  and  oftentimes  it  is  greater 
when  run  10  hours  a  day.  The  deprecia- 
tion when  run  20  to  24  hours  a  day  is  cor- 
respondingly greater.  Boiler  settings  and 
piping  should  be  included  with  the  boilers, 
and  engine  foundations  and  piping  with  the 
engines.  The  life  of  economizers  varies 
with  the  initial  temperature  of  the  enter- 
ing water  from  about  10  years  up  to  40 
years. 


Three  contracts  for  improvement  of  the 
State  Barge  Canal  are  now  being  adver- 
tised by  Mr.  F.  C.  Stevens,  State  Superin- 
tendent of  Public  Works,  Albany,  N.  Y. 
The  total  estimated  cost  of  the  three  con- 
tracts is  $5,211,000. 


The  preservation  of  macadam  roads  by 
means  of  dust  preventatives  will  form  the 
chief  investigative  project  of  the  U.  S.  Of- 
fice of  Public  Roads  for  the  fiscal  year 
1909. 
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Concrete  and  Reinforced  Concrete  Section 


Note :  This  Section  is  devoted  to  metliods  and  costs  of  constructing  concrete 
and  reinforced  concrete  structures.  It  wili  cover  the  selection,  testing  and  pro- 
portioning of  concrete  materials;  lalwratory  tests  of  concrete;  concrete  mixing, 
transportation  and  placing;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  also  contain  articles  on  new  and  interesting 
developments  in  the  design  of  reinforced  concrete. 


Some  Defects  and  Limitations  of  Rein- 
forced Concrete  Construction.* 

BY    MESSRS.    M.    S.   FALK,  RUDOLPH   P.  !MILLER, 
F.UCENE    W.    .STERN    AND    H.    C.    TURNER. 

M.  S.  folk,  Assoc.  M.  Am.  Soc.  C.  E. — 
A  considerable  number  of  reinforced  con- 
crete structures  have  of  late  been  described 
with  enthusiasm  before  this  society  and  in 
the  technical  press ;  and  many,  if  not  all,  of 
the  published  descriptions  make  it  appear 
that  these  structures  have  been  a  complete 
success  from  the  time  of  their  inception, 
causing  no  trouble  to  designer,  owner  or 
contractor.  As  a  rule,  these  descriptions 
cover  the  completed  structure  only,  and 
omit  references  to  the  difficulties  and  dan- 
gers encountered  during  construction.  Can- 
did statements  of  facts  in  relation  to  the 
use  of  reinforced  concrete  are  absolutely 
necessary  at  the  present  time;  such  state- 
ments must  be  accurate,  and  should  con- 
ceal nothing,  so  that  they  may  serve  as 
guides  to  others  who  propose  this  con- 
struction for  similar  classes  of  work. 

Two  buildings,  entirely  of  concrete,  were 
built  during  1907,  are  now  in  use,  and,  to 
any  observer,  would  appear  to  be  eminent- 
ly satisfactory.  In  neither  case  will  the  re- 
spective owners  repeat  their  experiences, 
since  in  both  instances  they  have  learned 
that  different  methods  would  have  afford- 
ed structures  which  could  have  been  erect- 
ed more  quickly,  at  less  cost,  and  would 
have  been  fully  as  permanent. 

One  building  is  an  ice  storage  house,  the 
outside  dimensions  of  which  are  58  by  92 
ft.,  with  a  clear  inside  height  of  42  ft.  8  ins. 
from  the  top  of  the  basement  floor  to  the 
under  side  of  the  roof  slab.  The  columns 
supporting  the  roof  are  18  by  12  ins.  in 
cross-section,  and  are  embedded  at  inter- 
vals of  about  II  ft.  in  the  curtain  walls, 
which  arc  12  ins.  thick  for  the  exterior  and 
10  ins.  for  the  interior  walls.  The  build- 
ing, which  is  to  store  cakes  of  manufac- 
tured ice,  contains  three  chambers  running 
the  full  length  of  the  structure,  the  only 
entrance  to  each  being  through  a  small  ice 
chute  in  the  front  of  the  building.  There 
are  no  windows.  At  first  study,  any  engi- 
neer would  claim  such  a  structure  to  be 
ideal  for  reinforced  concrete;  forms  for 
vertical  walls  and  for  one  roof  slab  only 
were  required.  The  history  of  the  case, 
however,  refutes  this. 

The  building  was  planned  by  an  archi- 
tect,   who   called    for    proposals,    requiring 


•Abfitraotp'l  from  an  Informal  discussion 
printed  in  llie  Proceedings,  American  So- 
ciety of  Civil  Enidneers,  Maraii,  1908.  p.  297. 


the  bidding  contractors  to  design  the  nin- 
forced  concrete  work  subject  to  his  ap- 
proval, although  he  himself  wrote  the 
specifications  under  which  the  work  was 
to  be  built,  and  prepared  preliminary  plans 
showing  his  ideas  as  to  reinforcement.  One 
of  the  requirements  was  that  the  walls  and 
columns  were  to  be  designed  to  withstand 
an  assumed  horizontal  thrust  due  to  the 
pressure  of  the  ice.  Consequently,  the 
columns  were  designed,  by  the  contractors 
to  whom  the  work  was  awarded,  as  vertical 
beams  loaded  at  their  centers  with  the  ice 
thrust.  The  rods  forming  this  reinforce- 
ment ran,  for  the  most  part,  the  full  height 
of  the  building,  and,  as  they  were  not  self- 
supporting,    it    was    necessary    to    build    a 


concreting  is  commenced  and  for  enclosing 
walls  not  over  10  ft.  in  height,  unless  other- 
wise approved." 

Although  the  contractor  should  have 
known  better,  he  blindly  attempted  to  fol- 
low this  clause.  The  final  results  of  the 
work,  taken  in  connection  with  the  design, 
are  shown  clearly  in  Fig.  l  and  require  no 
explanation,  except  that  when  the  fomii 
for  the  lower  portions  of  the  walls  were 
stripped,  the  owner,  mistrusting  both  con- 
tractor and  architect  as  to  the  safety  of  the 
work,  called  for  engineering  advice. 

The  structure  was  completed,  after  much 
difficulty,  strictly  according  to  plaij;  dan- 
gerous defects  were  repaired  so  that  no 
failure  may  be  expected,  and  surface  blem- 
ishes were  plastered  so  that  anyone  not 
familiar  with  the  actual  construction  might 
believe  the  building  to  be  an  example  to  be 
followed. 

The  second  building  was  originally  de- 
signed by  an  architect  as  a  frame  building 
to  be  finished  in  cement  stucco;  but  a  re- 
inforced concrete  contractor  convinced  the 
owner  that  it  would  cost  but  little  more  to 
make  the  building  entirely  of  concrete,  and 
he   was   given    the   order   to   proceed.    In 


Fig.  1 — Example  of  Defective  Concrete  In   Molding  Columns. 


wooden  structure  to  hold  them  before  any 
concreting  work  was  done. 

The  rods  in  the  columns  were  hooped 
together  at  short  intervals,  not  only  by 
outside  wires,  but  also  by  wires  crossing 
through  the  center;  moreover,  in  order  to 
space  the  corner  column  rods  away  from 
the  forms,  the  contractor  inserted  plate- 
washers  on  each  corner  rod.  The  curtain 
walls  were  also  reinforced  with  horizontal 
and  vertical  rods  spaced  and  wired.  The 
reinforcement  acted  as  a  screen  through 
which  the  raw  concrete  was  forced  to  pass. 

One  clause  of  the  architect's  specifica- 
tions read  as  follows  : 

"The  centering  for  columns  shall  not  be 
over  half  the  height  of  the  building  before 


fairness  to  the  architect,  it  should  be  stated 
that  he  was  not  consulted  as  to  the  build- 
ing after  the  original  plans  had  left  hi« 
hands. 

When  the  structure  had  reached  about 
half  way  to  the  second  story  the  owner  be- 
gan to  suspect  the  character  of  the  work 
which  was  being  done,  and  decided  to  com- 
plete the  building  by  day  work  in  charge 
of  an  engineer.  No  difficulties  out  of  the 
ordinary  were  encountered  until  the  roof 
was  reached. 

The  building  is  40  ft  square,  and  there 
are  four  interior  columns.  The  roof  is  a 
concrete  slab,  sloping  at  about  45*  ft""' 
the  horizontal,  and  is  supported  on  the 
side-walls  and  on  two  concrete  beams  run- 
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ning  the  length  of  the  building  and  car- 
ried by  the  concrete  columns.  The  con- 
crete in  the  main  portion  of  the  building 
had  been  poured  very  wet;  but  when  this 
mixture  was  placed  on  the  sloping  roof 
forms  it  refused  to  stay  in  place.  There- 
fore, wooden  planks  had  to  be  placed  on 
top  of  this  concrete  in  order  to  hold  it 
down.  This  method,  however,  was  exceed- 
ingly difficult,  as  the  roof-  was  a  danger- 
ous place  for  the  workmen.  The  concrete 
was  changed  to  a  drier  mixture,  but  still 
required  the  use  of  the  outside  forms.  As 
it  was  impossible  to  lay  very  much  of  the 
roof  in  one  day,  there  were  many  joints. 
-After  the  concrete  had  set  so  that  work- 
men could  move  about  without  injury  to  it, 
a  surface  coat  of  mortar,  in  which  was  in- 
corporated a  so-called  water-proof  com- 
pound, was  placed.  This  coat  was  col- 
ored with  red  oxide  of  iron,  so  that 
the  final  surface  showed  a  pleasing  red. 
The  surface  coat  was  plastered  smooth, 
and  it  seemed  as  though  all  water  would 
be  easily  shed.  The  first  rain  storm,  how- 
ever, showed  that  the  roof  leaked  almost 
like  a  sieve.  It  must  be  remembered  that 
this  work  had  been  done  by  day  labor, 
and  not  by  contract,  and  that  there  had 
been  absolutely  no  incentive  for  any  but 
the  best  workmanship. 

The  speaker  consulted  several  water- 
proofing companies,  asking  them  to  water- 
proof the  roof  without  destroying  the  color 
effect  which  had  been  obtained,  but  not  one 
of  these  companies  would  take  the  work 
and  guarantee  it  for  more  than  one  year. 
The  use  of  pitch  or  similar  water-prooliiig 
material  was  not  permitted  on  account  of 
the  color,  nor  does  the  speaker  believe  that 
any  plastic  material  would  stay  on  this 
roof.  It  was  finally  decided  to  apply  alum 
and  soap,  as  in  the  Sylvester  process,  and 
from  its  application  up  to  the  present  time 
the  roof  has  shed  the  rain.  It  has  not  yet 
passed  through  both  a  summer  and  a  win- 
ter, and  it  will  be  interesting  to  note  what 
effect  the  temperature  will  have  on  a  thin 
slab  of  this  kind.  The  speaker  would  not 
advise  any  one  to  use  a  reinforced  con- 
crete roof  of  this  kind. 

Rudolf h  P.  Miller.  M.  Am.  Soc.  C.  £.— 
In  the  speaker's  experience  along  the  line 
of  building  construction,  the  success  of  re- 
inforced concrete  in  engineering  work  is 
greatly  dependent  on  thorough  and  intelli- 
gent inspection.  Many  a  good  design  has 
been  completely  defeated  because  of  the 
lack  of  proper  superintendence.  The  mate- 
rials being  used  at  the  present  day  in  this 
kind  of  work  are  generally  reliable,  but 
their  improper  handling  has  often  been  re- 
sponsible for  poor  results.  It  is  desired  to 
call  attention  here  to  two  defects  that  have 
been  of  too  frequent  occurrence,  which  can 
be  avoided  by  a  little  foresight  in  the  de- 
sign and  by  intelligent  supervision  in  the 
construction.  First,  the  displacement  of 
the  reinforcement  when  the  concrete  is 
placed;  and,  second,  the  formation  of  cavi- 
ties in  the  concrete  construction  due  to 
complicated  reinforcement. 


It  would  seem  unnecessary  to  call  the  at- 
tention of  engineers  to  the  danger  of  the 
displacement  of  reinforcing  rods  or  bars  in 
reinforced  concrete  beams.  Concisely  stat- 
ed, if  the  displacement  is  upward,  there  is 
a  loss  of  strength  proportionate  to  the 
amotmt  of  displacement;  if  the  displace- 
ment is  downward,  the  fire-resisting  quali- 
ties of  the  construction  are  impaired,  and 
ability  to  resist  fire  is  one  of  the  main 
claims  of  superiority  of  reinforced  concrete 
construction.  Judging  from  experience, 
however,  it  seems  to  be  important  to  call 
the  attention  of  engineers  to  the  necessity 
of  making  provision  for  preventing  the  dis- 
placement of  the  reinforcement.  It  is  the 
speaker's  opinion  that,  no  matter  how  care- 
fully bars  or  rods  are  placed  in  the  molds, 
or  what  precaution  is  taken  in  the  pouring 
of  the  concrete,  there  can  be  no  assurance 
that  the  reinforcement  is  in  its  proper  posi- 
tion when  the  work  is  completed,  un'ess 
some  means  have  been  used  to  prevent  a 
movement.  The  only  certain  method  that 
has  come  to  the  speaker's  attention  is  that 
used   in   the   so  called   "unit"   systems,   in 


Fig.  2.— View  Showing  Cavities  in 
-  Column, 

which  all  the  reinforcing  bars  or  rods  in  a 
beam  (and  it  is  equally  applicable  to  col- 
umn construction),  including  the  stirrups, 
are  secured  by  heavy  wire  clamps  or  other 
devices  in  such  a  way  that  their  relative 
positions  cannot  alter.  By  using  washers 
or  spacers  the  resultant  frame  can  be  se- 
cured in  the  forms  against  a  bodily  dis- 
placement, and  held  at  a  proper  distance 
from  the  outer  surface  of  the  finished  con- 
crete. 

Besides  assuring  the  correct  position  of 
the  reinforcement,  the  use  of  the  unit 
frames  greatly  simplifies  the  superintend- 
ence of  the  construction.  It  requires  but  a 
glance  (comparatively  speaking)  to  see 
whether  all  the  reinforcement  is  in  place  in 
the  form  and  whether  the  proper  frame  is 
in  each  form.  The  frame  having  been  built 
up  from  detailed  drawings,  previously  pre- 
pared, the  danger  of  the  omission,  occa- 
sionally of  a  bar  or  rod,  of  the  substitution 
of  a  bar  or  less  cross  section,  or  of  the  use 
of  too  short  a  bar,  is  practically  eliminated. 
The  frames  themselves  may  be  fabricated 
at  the  shops  and  shipped  to  the  job.  or  if 
the  operation  is  sufficiently  large  to  justify 


it  there  may  be  a  temporary  shop  on  the 
premises.  The  particular  advantage  in  tbis- 
is  that  the  forms  can  be  inspected  and 
checked  before  they  are'  put  in  place. 

The  second  detail  of  construction  which, 
seems  to  have  escaped  attention  is  the 
avoidance  of  too  complicated  a  reinforce- 
ment. In  the  disposition  of  the  steel,  care 
must  be  taken  that  the  several  elements  are 
so  closely  spaced  or  so  arranged  as  to  pre- 
vent the  concrete  from  pouring  between 
and  around  them  and  thus  producing  cavi- 
ties. The  size  of  stone  used  in  the  aggre- 
gate should  be  considered  in  connection 
with  the  spacing  of  the  rods,  or  zHce  versa. 
When  complicated  reinforcement  cannot  be 
avoided,  the  size  of  the  stones  should  be  re- 
duced to  suit  the  condition,  or  the  stone 
should  be  eliminated,  and  mortar  should  be 
used.  All  this  applies  particularly  to  col- 
umn construction  and  other  work  where 
the  concrete  must  fall  through  considerable 
height.  The  speaker  has  seen  a  column  the 
cross  section  of  which  was  not  more  thani 
20  per  cent  of  its  embedded  area,  because 
of  the  cavities  formed  by  the  sieve-like  ac- 
tion of  the  reinforcement.  An  instance  of 
what  is  meant,  though  not  as  serious  as  the 
case  referred  to,  is  shown  in  Fig.  2. 

Eugene  W.  Stem,  M.  Am.  Soc.  C.  E. — 
No  structural  material  in  recent  years  has- 
temporarily  won  such  enthusiastic  partisan- 
ship or  caught  the  public  eye  to  such  an  ex- 
tent as  reinforced  concrete.  It  is  useless  to- 
consider  all  the  claims  that  have  been  made 
for  it;  but  one  in  particular  should  be 
flatly  contradicted,  which  is  that  but  little 
special  knowledge  is  required  in  the  art  of 
working  in  this  material,  and  therefore  that 
it  can  be  largely  done  by  unskilled  labor. 

A  matter  of  interest  in  connection  witlr 
the  construction  of  reinforced  concrete 
work  is  that  contracting  firms  or  those  who- 
exploit  patented  or  deformed  bars  are 
largely  responsible  for  the  designs  which, 
go  into  buildings  to-day.  They  submit 
their  own  plans,  based  on  the  use  of  these 
bars  or  some  special  method  of  construc- 
tion, under  some  kind  of  guaranty  as  to- 
carrying  capacity,  almost  always  without 
any  charge  for  their  services.  It  is  the 
speaker's  experience  that  this  method  leads^ 
to  trouble,  very  often  to  a  lawsuit.  The 
client's  interests  are  supposed  to  be  looked 
after  by  the  contractor,  but  when  any  trou- 
ble happens  his  interests  of  course  are  for- 
gotten. 

It  is  more  than  ever  necessary  in  the 
use  of  this  material  that  the  structural  de- 
sign and  supervision  of  the  work  should  be- 
placed  in  the  hands  of  competent  profes- 
sional engineers  who  represent  the  owner's 
interests  only.  In  no  other  material  of 
construction  is  such  extreme  care  necessary 
and  such  intelligent,  constant  and  painstak- 
ing supervision  required  in  every  part  of 
the  process. 

Reinforced  concrete  is  a  valuable  mate- 
rial for  use  in  structures,  and  has  a  large 
field.  It  has  its  limitations,  however,  and 
often,  owing  to  the  enthusiasm  of  its  ad- 
vocates, has  been  used  where  other  mate- 
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rials    would    have    answered    the    purpose 
better. 

As  a  facing  for  buildings  it  has  not  prov- 
en a  success,  for  the  reason  that  it  is  diffi- 
cult to  obtain  a  pleasin^r  surface,  and  ordi- 
narily is  more  expensive  than  brick.'  In  the 
construction  of  high  buildings,  the  speaker 
believes  that  it  is  not  as  suitable  for  col- 
umns and  girders  as  steel  frame  construc- 
tion. For  low  buildings  or  factory  and 
mill  buildings  occupying  large  areas  in  out- 
lying districts,  where  there  is  plenty  of 
room  to  handle  the  material,  it  has  proved 
a  very  desirable  substitute  for  mill-con- 
structed buildings. 

Among  the  faults  of  reinforced  concrete 
work  is  its  tendency  to  crack,  due  to  the 
shrinkage  of  the  concrete.  The  speaker 
has  had  to  deal  with  a  number  of  rein- 
forced concrete  buildings  and  none  of  these 
has  been  free  from  cracks  in  various  places. 
A  recent  case  was  interesting.  In  a  build- 
ing there  were  two  rows  of  columns  longi- 
tudinally, dividing  it  into  three  bays.  In 
the  center,  between  the  columns,  there  were 
heavy  girders,  but  in  the  outside  bays,  for 
structural  reasons,  there  were  in  places 
light  girders.  The  heavy  girders,  in 
shrinking,  drew  the  columns  slightly  to- 
gether and  the  outside  girders  cracked  in 
the  top  flange. 

The  illustrations  shown  by  Messrs.  Falk 
and  Miller  are  interesting  in  showing  what 
actually  happens  in  practice.  The  speaker, 
however,  has  seen  much  larger  voids  in  col- 
umns than  any  of  those  illustrated.  In  one 
case,  where  deformed  bars  having  prongs 
were  used,  there  were  voids  in  the  columns 
which  practically  occupied  the  whole  area 
of  the  column.  There  was  no  attempt  on 
the  part  of  the  contractor  to  scamp  his 
work,  but  the  interlacing  of  the  prongs 
formed  a  screen  which  held  up  the  stone 
and  prevented  it  from  becoming  well  con- 
solidated in  the  mixture,  witli  the  above 
result. 

The  use  of  reinforced  concrete  for  rail- 
road bridges  does  not  seem  to  be  a  proper 
application,  for  the  reason  that  constant  vi- 
bration would  tend  to  cause  cracks  ulti- 
mately and  separate  the  reinforcement 
from  the  concrete.  Where  conditions  would 
be  favorable  to  the  rusting  of  steel,  rein- 
forced concrete  is  not  suitable,  unless 
cracking  can  be  prevented,  as  otherwise  re- 
inforcement will  ultimately  rust  out 

H.  C.  Turner,  Assoc.  M.  Am.  Soc.  C.  E. 
— During  this  discussion  a  number  of  ques- 
tions have  been  raised  which  call  for  an 
answer  by  those  who  are  closely  identified 
with  the  constniction  of  reinforced  con- 
crete buildings. 

In  answer  to  Mr.  Stern's  question  re- 
garding the  preservation  of  the  steel  rein- 
forcement in  concrete  structures,  the  fol- 
lowing is  the  experience  of  the  Turner 
Construction  Co.  in  razing  a  one  story 
building,  erected  for  the  J.  B.  King  Co.  at 
New  Brighton,  Staten  Island,  in  igo2, 
which  was  taken  down  during  the  summer 
of  1907  to  make  room  for  a  larger  struc- 
ture.   The  building  had  reinforced  concrete 


walls,  9  ins.  in  thickness  to  grade  line  and 
5  ins.  in  thickness  frpm  grade  line  to  roof 
line,  reinforced  concrete  interior  columns, 
II  ins.  square,  and  reinforced  concrete 
beams,  girders,  and  roof  slab.  The  foun- 
dation consisted  of  spruce  piling,  cut  off  at 
mean  tide  and  capped  with  reinforced  con- 
crete. All  steel  reinforcement  was  found 
in  perfect  preservation  except  a  few  Vi-in. 
hoops  in  the  wall  columns,  which  were 
within  %  to  Yi  in.  of  the  surface.  These 
showed  slight  corrosion,  which  would  indi- 
cate that  it  is  important  to  secure  all  steel 
reinforcement  at  least  J4  in.  from  the  exte- 
rior surface.  The  steel  in  the  footings, 
although  alternately  wet  by  the  tide  each 
day,  was  in  perfect  condition.  In  some 
cases  this  steel  was  within  H  in.  of  the  sur- 
face. Numerous  observations  of  a  similar 
kind  have  been  made  by  engineers,  and  it 
is  now  generally  recognized  that  steel  rein- 
forcement is  permanently  preserved  in  con- 
crete structures. 

It  seems  unfortunate  that  illustrations  of 
standard  reinforced  concrete  work  have 
not  been  shown,  rather  than  those  of  gen- 
erally defective  work,  although  such  illus- 
trations are  valuable  in  indicating  the  char- 
acter of  design  and  workmanship  to  be 
avoided.  It  must  not  be  assumed,  how- 
ever, that  they  are  typical  of  reinforced 
concrete  construction.  Much  excellent  work 
is  being  done  in  New  York  city  and  in  all 
cities  in  the  United  States.  Eight  and  ten 
story  buildings  are  not  unusual,  and  it  is 
to  be  noted  that  these  buildings  have  prov- 
en especially  adaptable  for  heavy  storage 
or  heavy  manufacturing. 

As  Mr.  Miller  has  stated,  it  is  perhaps 
more  difiicult  to  secure  good  workmanship 
than  good  engineering  design.  This  is  a 
matter  of  organization.  Good  workman- 
ship should  be  required,  and  undoubtedly 
can  be  furnished.  There  is  abundant  evi- 
dence of  this,  and  good  workmanship  costs 
but  little  more  than  poor  workmanship.  It 
is  necessary  to  have  a  thorough  and  expe- 
rienced organization  of  workmen,  but  this 
is  just  as  true  in  any  line  of  successful 
business. 

Answering  Mr.  Miller's-  observations  on 
the  value  of  unit  systems  in  reinforced  con- 
crete construction,  the  chief  objection  to 
them  at  present  is  the  additional  cost, 
which  must  be  paid  by  the  owners.  Unit 
frames  may  relieve  the  architect  or  engi- 
neer of  some  anxiety  and  responsibility, 
but  it  is  admitted  that  most  of  the  import- 
ant work  in  the  United  States  has  been 
done  with  the  loose-bar  system,  and  with  a 
proper  organization  loose  bars,  so  called, 
can  be  placed  and  secured  in  the  work  with 
absolute  reliability.  The  owner  looks  for 
results,  and  should  certainly  be  entitled  to 
the  difference  in  cost  between  buildings 
constructed  with  loose-bar  systems  and 
with  unit  systems. 


There  were  in  service  in  the  United 
States  on  Dec.  31,  1905,  about  1,400,000  sq. 
yds.  of  creosoted  wooden  block  pavement. 


Method  of  Constracting  Reinforced  Con- 
crete Slope  Paving  for  Holland 
Dikes.* 

Reinforced  concrete  slope  paving  has 
been  tried  for  sea  defences  for  many  years 
in  Germany,  France,  and  other  countries, 
but  in  the  majority  of  cases  has  not  met 
with  much  success,  owing  to  the  facings 
of  slopes  being  destroyed  by  the  thrust  of 
the  soil  under  them,  produced  by  extremes 
of  temperature.  Mr.  de  Muralt's  method  of 
facing  slopes  with  concrete  reinformed  with 
sheets  of  expanded  metal  dates  only  from 
March,  1906,  but  has  made  rapid  progress. 
The  inventor  claims  for  it  the  following 
advantages:  (i)  The  construction  and 
the  principles  upon  which  it  is  carried  out 
prevent  and  obviate  the  mistakes  and  faults 
iappertaining  ito  prekrious  concrete  slope 
defences;  (2)  the  remarkably  single  con- 
struction allows  of  its  being  carried  out 
by  unskilled  labor;  (3)  the  resistance  of 
slope  protection  on  this  system  is  ^trj 
great;  (4)  the  method  is  more  economical 
than  any  other.  These  claims  have  been 
tested  and  substantiated  by  the  author, 
who  has  superintended  the  construction  of 
several  slope  facings  carried  out  on  the  De 
Muralt  system. 

The  following  is  a  description  of  the 
principles  upon  which  this  dass  of  slope 
defense  work  is  carried  out:  The  crack- 
ing of  the  facing  in  consequence  of  frost 
or  heat  causing  thrust  from  the  soil  under- 
neath is  obviated  by  dividing  the  slope  fac- 
ing into  small  separate  sections,  the  rein- 
forced concrete  facing  being  no  longer 
monolithic,  as  is  usual,  but  consisting  of 
a  number  of  separate  slabs  kept  in  place 
by  a  system  of  beams,  the  whole  being 
constructed  in  situ  with  an  extremely 
small  amount  of  plant  or  form-work. 

Mr.  de  Muralt's  principle  of  building 
the  beams  on  the  slabs,  and  not  the  sbbs 
on  the  beams,  thereby  weighing  down  the 
slabs  by  the  beams,  is  not  only  different 
to  other  reinforced  concrete  systems,  but 
has  great  advantages  in  construction,  be- 
ing simple  and  easy.  Practically  the  whole 
of  the  concrete  work  can  be  done  on  the 
slope  itself,  very  cheap  and  simple  forms 
being  utilized.  The  division  of  the  slope 
facing  is  the  ruling  idea  of  the  system  of 
construction,  and  this  is  obtained  by  build- 
ing beams  all-  round  and  resting  on  the 
slabs. 

The  soil  of  the  slope  first  requires  to  be 
carefully  graded.  Where  the  soil  is  sand 
or  clay,  which  does  not  permit  of  being 
cleanly  and  accurately  graded  level,  straw 
is  spread  on  the  slope  to  a  thickness  of 
about  I  in.,  this  straw  being  kept  in  place 
by  means  of  straw-rope  binders  arranged 
in  parallel  lines  at  intervals  of  7  ia  to  8 
in.  After  the  slope  is  thus  leveled,  two 
notched  or  stepped  wooden  beams,  10  cm. 
by  12.5  cm.,  are  laid  parallel  to  each  other 
at  exactly  1.8  m.  distance  apart,  extending 


•Condensed  from  an  article  by  H.  Huto- 
man.  Civil  Gn{rlneer,  Zlerlksee,  Holland.  In 
"Concrete  and  Ccnstructional  En^neertav." 
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vertically  up  the  slope  (Fig.  i).  The 
length  of  these  stepped  beams  d  is  2.8  m., 
sufficient  to  allow  a  sheet  of  expanded 
metal  measuring  1.8  m.  by  2.4  m.  to  fit 
exactly  between  each  pair  of  beams  and 
the  top  and  bottom  boards  /  (shown  in 
Fig.  2),  these  latter  being  4  cm.  thick  and 
resting  against  cleats  C   (Fig.   i). 

The  beams  d  having  been  secured  in  po- 
sition by  iron  stakes  a  (Fig.  i),  a  thin 
layer  of  concrete  2.5  cm.  thick  is  laid  on 
the  slope,  and  on  this  a  sheet  of  expanded 


beams  in  place  and  the  right  distance  apart, 
some  of  the  covering  boards — namely,  the 
bottom  one,  the  middle  one  (this  covering 
at  the  same  time  two  small  boards,  by 
which  means  the  space  required  for  the 
horizontal  reinforced  concrete  beam  is  ob- 
tained), and  the  top  board — are  laid  loose- 
ly on  the  handles  m  (compare  also  the 
boards,  k\  k',  and  k',  shown  in  Fig.  4). 
Both  panels  between  the  beams  in  section 
I  have  already  been  given  the  first  thin 
layer    of   concrete,    and    the    workman    is 


Fig.  1.— Two  Stepped  Wooden  Beam*   in 
Poeitlon  with  Expanded  Metai  Between. 

metal  No.  14  e  is  laid.  Instead  of  ex- 
panded metal  a  reinforcement  of  iron  rods 
woven  into  meshwork  can  be  used ;  but  the 
greatest  care  must  be  exercised  to  see  that 
the  weaving  is  well  done  and  the  meshes 
truly  formed;  expanded  metal  is,  however, 
cheaper  and  more  reliable  than  iron  rods. 
When  the  sheet  of  metal  is  in  position,  a 
board  /  (Fig.  2),  with  a  fillet  g,  is  placed 
between  the  beams  d  against  the  cleats  h 
on  the  lowest  steps  of  the  notched  beams. 
Boards  are  then  placed  on  each  step  as  the 
concreting  is  carried  up  the  slope,  they 
being  retained  in  position  by  means  of 
the  iron  handles  m  throiigh  which  wedges 
n  are  driven.  The  concrete  under  board 
i*  is  carefully  punned  by  means  of  iron 
rammers,  the  second  step  is  then  con- 
creted, and  so  on  until  the  whole  slab  is 
completed,  step  by  step. 

If  the  work  is  done  in  fine  weather,  the 
forms  can  be  removed  a  few  minutes  after 
coiKreting,  but  when  the  work  of  construc- 
tion is  below  tide  level,  so  that  the  work 
is  submerged  at  high  tide,  the  wooden 
forms  should  not  be  removed  for  24  hours. 

The  forms  are  all  made  of  fir,  and  the 
iron  stakes  used  to  fix  the  beams  in  place 
measure  100  cm.  in  length  and  are  nearly 
I   in.   in    diameter. 

Should  the  slope  facing  consist  of  more 
than  one  row  of  slabs,  such  as  two  paral- 
lel rows,  the  slabs  would  be  concreted  the 
whole  way  up  the  slope  between  two  long 
notched  or  stepped  beams,  the  slabs  being 
separated  by-  a  horizontal  space. 

Fig.  3  shows  a  number  of  slabs  in  course 
of  construction.  Two  sets  of  wooden 
beams  d  are  fixed  in  position  by  means  of 
the  iron  stakes  a.  Each  set  of  large-sized 
beams  d  serves  for  the  concrete  of  two 
slabs  at    a    time.     In   order    to   keep   the 


Fig.  2. — Showing  Two  Lowest  Steps  Con- 
creted and  Covered  by  Boards. 

shown  ready  to  lay  the  sheet  of  expanded 
metal   reinforcement  in   the  lower   half. 

As  soon  as  the  slabs  have  hardened  suf- 
ficiently, trenches  are  dug  all  round  the 
slabs  to  a  depth  of  IS  cm.  to  20  cm.  be- 
low the  underside  thereof.  Iron  rods  are 
laid  in  these  trenches  so  as  to  form  con- 
tinuous reinforcement  quite  independent 
of  the  slabs.  The  foot  is  first  constructed, 
and  against  this  the  sloping  wooden  beams 
<r  are  then  put  up,  being  laid  on  top  of 
the  slabs,  leaving  open  part  p  of  the  latter. 


of  iron  bars  5/16  in.  dia.  placed  near  the 
bottom  or  underside,  and  sheets  of  ex- 
panded metal  No.  15,  at  the  top  in  the 
head  of  the  T,  carefully  cut  to  fit  exactly 
between  the  wooden  beams,  thus  reinforc- 
ing the  parts  that  overlap  the  slabs. 

Immediately  after  the  hardening  of  the 
concrete  of  the  topmost  beam  the  space 
behind  is  filled  in  with  earth. 

It  should  be  borne  in  mind  that  the 
hardening  of  the  slabs  should  have  been 
co^tin^ing  for  some  days  before  the  con- 
struction of  the  steps  can  be  commenced. 
Each  time  the  edges,  sides,  and  ends  of 
the  wooden  forms  should  be  well  oiled  to 
prevent  the  concrete  sticking  thereto. 

All  the  slabs  should  be  independent  of 
one  another  and  also  of  the  framing.  The 
reinforcing  of  the  framing  beams  runs 
everywhere  into  one  another  at  the  junc- 
tions; therefore  if  one  part  of  the  framing 
should  be  raised,  the  total  frame  would 
rise  and  the  slabs  be  left  behind.  The 
total  mass  of  the  framing  of  beams  fixes 
the  slabs  on  the  slope,  as  its  weight  per 
sq.  cm.  is  greater  than  that  of  the.  slabs. 
The  foot  of  the  facing  needs  to  be  care- 
fully constructed  and  be  watertight  When 
working  on  a  sandy  soil  it  is  of  the  great- 
est importance  to  construct  the  footing  be- 
fore the  slabs,  in  order  to  prevent  the  sand 
sliding  down  under  the  finished  lower  slabs 
under  the  action  of  water.  It  is  also  im- 
portant when  digging  trenches  in  a  sandy 
soil  to  thoroughly  moisten  the  spaces  left 
between  the  slabs  before  starting  the  work 
of  trenching. 

The  De  Muralt  reinforced  concrete 
slope-facing  can  also  be  applied  on  dry 
soil,  with  the  use  of  only  one  wooden  form 


Fig.  3 — Sketch  Showing  Trench  and 
Form  for  Sloping  Reinforced  Con- 
crete Beam. 

These  beams  <f  are  also  kept  in  position 
by  means  of  iron  stakes  a',  and  measure 
280  cm.  by  10  cm.  by  12.5  cm.  The  beams 
are  also  provided  with  handles  m'. 

Fig.  4  shows  the  method  of  covering  the 
facing  slabs  with  boards  r  after  the  con- 
creting is  finished.  If  the  slope  is  not 
steep  and  there  are  no  tidal  difficulties 
these  boards  can  be  left  aside.  The  con- 
crete must  now  be  carefully  smoothed  and 
covered  with  straw  or  similar  material  to 
keep  off  the  sun. 

The  reinforcement  of  the  concrete  fram- 
ing  beams,   which   are   T-shaped,   consists 


Fif .  4 — Sketch  Showing  Form  for  Con- 
creting Sloping  Beam. 

for  the  construction  of  both  slabs  and 
framing  beams. 

Should  the  work  be  undertaken  on  the 
seashore,  where  the  tide  continuously 
washes  the  slope,  more  wooden  forms  are 
necessary,  because  the  slabs  must  remain 
covered  during  at  least  one  tide,  and  the 
forms  should  be  weighted  with  heavy  rock 
to  prevent  them  being  washed  away. 

Since  March,  1906,  more  than  80,000  sq. 
m.  of  reinforced  concrete  slope  facing  have 
been  executed  in  the  Netherlands,  all  on 
the  now  well  known  principles  laid  down 
by  Mr.  de  Muralt. 
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Earth  and  Rock  Section 


TUs  Section  is  devoted  to  methods  and  costs  of  excavating  eartli  and 
lod  boDdinc  embanlcments.    It  will  cover  the  gradinf  of  roads  and  rtdl- 
AUnc  and  canal  work,  dredging,  building  reservoirs  and  earth  dams, 
and  water  pipe  trenching,  quarrying,  etc 


Metbod  of  Building  a  Small  Cofferdam.* 

W.    H.    BOUGHTON.t 

This  cofferdam  was  no  exception  to  the 
r.ile  that  all  cofferdams  give  more  or  less 
tToable.  The  dam  was  used  for  the  pur- 
pose of  building  a  bridge  pier  in  the  middle 
of  the  Monongahela  River  at  Morgantown, 
W.  Va.  The  pier  extends  about  50  ft. 
above  pool  level  and  12  ft.  below  pool  level. 
The  concrete  footing  is  2.5  ft.  thick  and 
about  16x58  ft.  The  contractor  made  his 
dam  only  32x64  ft.  on  the  inside,  which 
seemed  to  the  engineer  to  be  too  small  for 
the  possible  conditions  to  be  met.  The  risk 
of  total  loss  of  the  dam  wM  incurred  in  or- 
der to  effect  a  comparatively  small  saving 
in  its  cost. 

One  frame  for  guiding  and  holding  the 
sheet  piles  rested  on  the  bottom  of  the 
river,  and  another  was  placed  at  the  sur- 
face. Each  one  consisted  of  an  inner  and 
an  outer  rectangle  made  of  timber  hewed 
on  two  sides  from  about  10  to  12-in.  logs. 
The  inner  and  outer  lines  were  held  7  ft. 
apart,  and  at  intervals  of  about  10  ft.  poles 
5  to  8  ins.  in  diameter  extended  across  the 
interior  ol  the  dam  to  prevent  collapsing. 
The  lower  frame  was  loaded  with  rock 
and  sunk.  The  timbers  were  spliced  by  be- 
ing beveled,  lapped  and  bolted  by  a  single 
horizontal  bolt.  This  allowed  the  frame  to 
conform  closely  to  the  bottom  of  the  river. 
The  upper  frame  was  placed  in  position 
and  the  two  bolted  together. 

Sheet  piles  2x4  ins.  by  10  to  12  ft.  were 
driven  inside  and  against  the  frames.  The 
piles  were  driven  to  refusal  by  hand,  the 
penetration  being  only  6  to  12  ins.  It  was 
found  impossible  to  drive  any  heavier  piles 
at  all.  Wider  pieces  were  placed  over  the 
2x4s  to  cover  open  joints,  but  they  were 
not  driven  far. 

The  material  of  the  bottom  was  a  very 
firm  gravel  containing  many  boulders. 
Previous  investigation  had  indicated  ^hat 
rock  must  be  near  the  bed  of  the  river. 
Work  on  the  construction  of  Dam  No.  10, 
about  one-fourth  mile  up  the  river,  had  dis- 
closed a  rock  stratum  all  the  way  across 
the  river,  but  with  great  irregularities  in 
elevation,  and  this  stratum  had  been  used 
as  foundation  for  the  dam.  A  pit  dug  on 
the  east  bank  of  the  river  at  the  bridge  site 
showed  the  same  stratum  4  ft.  below  the 
river  surface,  and  at  the  west  side  it  was 
found  nearly  up  to  the  surface.  As  the 
water  was  6  ft.  deep  at  the  center  it  was 
suspected  that  a  depression  existed  there 
and  rock  would  be  struck  close  to  the  bot- 


•Abatracteil  from  a  paper  road  l)cf.irt>   the 
Ohio  KtiRlnporlnp  Society. 
tMorgnntoii,  W.   Va. 


torn.  Explorations  with  drills  seemed  to 
give  the  same  indication,  but,  as  it  turned 
out,  this  was  due  to  the  numerous  large 
boulders  that  were  present.  One  boulder 
afterward  uncovered  in  the  excavation 
showed  the  mark  of  a  churn  drill  on  its 
upper  surface,  so  it  was  thought  that  the 
piles  had  reached  the  rock.  Had  it  been 
so,  the  pier  would  have  cost  about  $1,600 
less  than  it  did,  the  contract  being  based  on 
unit  prices. 

The  space  between  the  rows  of  piles  was 
filled  with  material  taken  from  the  hillside 
without  special  selection  and  consisting  of 
clay  with  gravel  of  various  sizes.  Several 
hundred  loads  were  hauled  on  an  old  sus- 
pension bridge  above  and  dumped  into  a 
long  chute  which  was  shifted  so  as  to  de- 
liver the  filling  directly  to  different  parts  of 
the  dam.  As  excavation  proceeded  mate- 
rial from  the  inside  was  dumped  on  the 
outside  of  the  dam  up  to  the  surface  of  the 
water. 

The  first  lesson  taught  by  this  example 
is  that  a  proper  mixture  of  gravel  and  clay 
is  better  than  either  material  singly  for  fill- 
ing a  cofferdam.  But'  emphasis  must  be 
laid  on  the  word  "proper."  The  worst  leak 
in  this  dam  and  the  most  costly  to  stop  oc- 
curred at  one  corner  where  the  filling  ma- 
terial, in  flying  so  far  from  the  end  of  the 
chute,  segregated  and  the  coarse  material 
was  delivered  to  the  corner,  while  the  fine 
material  was  dropped  nearer  the  end  of  the 
chute.  In  an  attempt  to  stop  the  leak  at 
the  corner  additional  sheeting  was  driven 
through  the  filling;  manure  was  dumped 
outside  and  a  tarpaulin  was  laid  on  the 
bottom  and  covered,  but  all  without  avail. 
It  was  necessary  to  build  another  coffer 
across  the  corner  inside  and  then  to  exca- 
vate the  original  filling  enough  to  get  in  a 
core  of  better  material.  The  leak  was  then 
reduced,  but  not  stopped.  It  continued  in 
considerable  volume  at  each  end  of  this 
patched  place.  This  occurred  on  Nov.  20- 
23, 1907. 

The  next  most  serious  leak  occurred 
where  fine  material  was  in  excess,  about  20 
ft.  from  the  above  corner.  It  broke  through 
at  2  a.  m.,  Jan.  i,  igoS,  and  was  not 
stopped  that  day.  It  was  necessary  to  stop 
the  pump  and  let  the  water  rise. 

In  other  places  when  a  new  leak  ap- 
peared it  was  only  necessary  to  chum 
down  a  steel  bar  and  puddle  the  hole  a 
little  to  stop  the  leak,  but  where  there  was 
clay  without  gravel,  whenever  a  hole  was 
formed,  instead  of  caving  in,  the  clay 
arched  it  over  so  that  it  remained  a  chan- 
nel for  water  and  continually  enlarged. 
Drivinif  down  a  bar  or  sheeting  was  of  no 


avail;  a  hole  had  to  be  dug  down  to  iIk 
channel  in  order  to  stop  it 

Another  lesson  the  contractor  should 
learn  from  this  experience  is  the  import- 
ance of  providing  for  the  worst  conditions 
that  may  be  met  when  the  conditions  are 
not  all  certainly  known,  instead  of  trusting 
to  luck  to  have  them  all  prove  favorable  to 
him.  Had  he  in  this  case  made  his  coffer 
10  ft.  wider  it  would  have  saved  him  many 
days  and  nights  of  worry.  As  it  was,  he 
barely  escaped  a  serious  loss.  The  stratum 
was  reached  that  was  entirely  satisfactory. 
The  space  within  the  coffer  was  so  narrow 
that  to  get  in  at  the  footing  and  leave  a 
channel  along  the  side  of  the  sump  it  was 
necessary  to  dig  down  practically  vertical- 
ly. This  exposed  the  points  of  the  sheet 
piles  and  resulted  in  numerous  leaks.  The 
infiltration  through  the  gravel  below  the 
piles  increased,  of  course,  and  loosened  the 
gravel  till  it  caved  in.  In  places  the  inner 
sills  settled  a  foot  or  more.  The  river 
rose  several  times  and  stopped  work,  and 
after  each  rise  the  dam  was  found  to  be  in 
a  weakened  condition.  It  would  surely 
have  been  destroyed  had  it  not  been  for 
the  embankment  on  the  outside.  All  con- 
nected with  the  job  agreed  that  it  would 
scarcely  stand  another  rise.  On  Jan.  s, 
1908,  a  very  strong  leak  appeared,  boiling 
up  like  a  spring  through  the  backfilliog 
that  had  been  placed  after  the  first  courses 
of  stone  were  set,  and  promising  to  be- 
come interesting.  But  the  same  day  the 
fifth  course  of  stone  was  placed,  which 
brought  the  pier  above  the  river,  and  the 
pump  was  removed  just  in  time  for  an- 
other rise. 

Work  has  since  been  commenced  on  the 
east  shore  pier.  The  coffer  runs  along  the 
river  side  only  and  consists  of  simply  one 
row  of  sheet  piling,  with  a  good  bank  of 
earth  on  the  river  side  and  a  sufficient 
bank  on  the  inside  also.  The  excavation 
was  quickly  carried  down  to  the  rock 
stratum  first  mentioned  and  the  concrete 
footing  put  in.  Work  was  stopped  Jan.  27 
by  high  water  again,  but  prior  to  that  there 
was  no  trouble  with  water.  What  little 
water  came  into  the  hole  came  from  the 
land  side.  At  the  middle  pier  a  6-in.  cen- 
trifugal pump  was  kept  going  24  hrs.  a 
day,  while  at  the  east  side  a  diaphragm 
pump  operated  by  one  man  five  minutes 
every  hour  kept  the  water  out  of  the  way. 


On  June  30,  1907,  there  were  159  national 
forests  in  the  United  States,  aggregating 
150,832,665  acres. 


The  cost  of  creosoted  wood  block  pave- 
ment in  the  United  States  has  varied  from 
$240  to  $3.50  per  sq.  yd.  laid.  The  average 
cost  of  wood  block  pavement  laid  in  1905  in 
a  number  of  cities  reporting  to  the  U.  S. 
Department  of  Agriculture,  was  $3.10  per 
square  yard.  This  cost  includes  the  con- 
crete base,  but  does  not  include  excavation, 
curbing,  etc. 
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Methods  of  Grubbing  Stamps  and  Trees 
with  Machines. 

In  our  issue  of  March  25  we  published 
an  article  on  grubbing  stumps  and  trees 
by  four  methods.  In  this  article  we  give 
the  method  of  doing  this  work  by  ma- 
chines. Other  articles  on  clearing  and 
grubbing,  giving  methods  and  costs,  have 
appeared  in  our  issues  of  Oct.  17,  1907, 
Feb.  27.  1907.  and  Dec.  25,   1907. 
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as  shown.     The  chain  K  is  hooked  to  the 
bolt  hi. 

In  operating  it  the  lever  is  drawn  in  the 
direction  of  the  arrow,  causing  a  strain  on 
the  pulling  cable.  The  horse  is  driven 
ahead  until  the  sweep  has  the  position 
shown  by  the  dotted  lines,  and  when  this 
position  has  been  reached  a  short  length  of 
chain  indicated  by  the  dotted  line  K  is 
hooked  at  one  end  to  the  pulling  chain  and 


000  lbs.  on  the  chain  K  and  Kt.  Then  in  the 
triangle  a  b  c,  a  b  represents  30,000  lbs. 
and  a  c  represents  the  pull  on  the  stump, 
which  must  always  be  greater  than  30,000 
lbs.  to  an  amount  depending  upon  the 
inclination  of  the  A  frame;  if  the  batter  of 
the  A  frame  is  I  in  3  the  pull  on  the  stump 
will  be  40,000  lbs.  As  a  matter  -of  fact, 
one  horse  cannot  maintain  a  500  lb.  pull, 
and  a  team  must  be  used  where  such  a  pull 


ifltrnmmpe 


Fig.  1 — Sweep  Stump  Puller. 

.\  style  of  stump  puller,  known  as  the 
sweep  stump  puller,  is  shown  in  Fig.  I.  Its 
operation  is  simple  yet  very  effective.  One 
end  of  the  sweep  S  rests  on  the  ground, 
and  the  other  end  is  mounted  on  a  wagon 
wheel.  The  sweep  is  an  8x10  in.  timber 
24  ft.  long,  and  at  the  free  end,  B,  there  ■ 
is  attached  a  single  or  double  whifHetree, ' 
as  described.  The  arrangement  at  the  fixed 
end,  A,   is    somewhat   more   complex   sind 


at  the  other  end  to  the  hook  holt  ht.  The 
horse  is  then  turned  and  driven  in  the  op- 
posite direction,  putting  a  further  strain  on 
the  pulling  chain  and  slacking  the  chain  K 
so  that  it  can  be  shortened  and  hooked  up 
again  when  the  horse  has  moved  the  sweep 
to  the  position  shown  by  the  left  hand  set 
of  dotted  lines.  The  horse  is  then  started 
oti  its  forward  trip,  then  back  again,  and 
so  on,  pulling  alternately  on  chains  K  and 


Fig.  2— Tripod  Stump  Puller. 


IS  necessary. 

Very  large  stumps  can  be  pulled  with 
this  simple  device  and  a  team  of  horses. 

From  the  figures  given  it  is  evident  that 
heavy  chains  and  cables  must  be  used  or 
else  there  will  be  frequent  breaks. 

One  set  up  of  the  machine  can  be  used  to 
pull  a  large  number  of  stumps,  since  it  is 
necessary  to  move  only  the  comparatively 
light  A  -frame.  With  a  long  cable,  to  give  a 


Fig.  3 — Sketch  Showing  Rig  for  Log   Skidding  System,  as  Devised  by  the  C. 


may  well  be  described  in  detail.  About  3 
it.  from  the  end  is  an  cyebolt,  I,  to  which 
b  fastened  an  anchoring  chain  attached  to 
a  convenient  stump  or  "dead  man,"  P.  On 
each  side  of  the  eyebolt,  and  almost  4  in. 
from  it  are  attached  hookbolts,  hi  and  h^ 
and  still  further  awrfy  two  similar  bolts,  hn 
hi.  The  stump  pulling  wire  cable  is  fas- 
tened to  a  short  chain,  K.  and  then  carried 
over  on  .\  from  F  and  attached  to  a  stump 


Ki   and    putting,    ultimately,    an    enormous 
strain  on  the  stump. 

.^n  idea  of  the  power  exerted  is  gained 
from  the  following  brief  calculation.  If 
the  distance  between  the  king  bolt  of  the 
whifHetree  and  the  bolt  I  is  20  ft.,  and  if 
hi  and  h«  are  4  in.  (1-3  ft.)  from  I,  the  pull 
of  the  horse  is  multiplied  3X20  =  60 
times.  .\  horse  capable  of  pulling  500  lbs. 
would  then  put    a  strain  of  500  X  60  =  30.- 


S.  Flory  Mfg.  Co.,  Bangor,  Pa. 

good  reach  to  the  machine,  there  should  be 
used  take  ups  like  those  shown  with  the 
other  style  of  stump  puller  (Mar.  2$  issue), 
else  considerable  time  is  consumed  in  tak- 
ing up  the  slack  of  the  cable.  The  crew 
to  operate  this  style  of  machine  consists  of 
a  foreman,  three  laborers  and  one  team, 
the  cost  varying  from  $10  to  $15  per  day. 
This  machine  and  the  one  shown  in  Fig.  2 
were  both   used  bv  one   of   the   editors  of 
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this  journal  for  pulling  piles,  the  machines 
being  adapted  for  either  pile  or  stump  pull- 
ing. 

The  legs  of  the  tripod  shown  in  Fig.  2 
were  8x8  in.  timbers,  10  ft.  long.  The  rope 
is  reeved  through  a  set  of  triple  blocks 
and  carried  to  the  4  in.  chain.  The  speed 
wheel  and  pinion  are  respectively  ao  ins. 
and  4  ins.  in  diameter.  This  arrangement 
gives  a  powerful  strain  on  the  chain  or 
cable  fastened  to  the  stump.  The  stumps 
can  be  pulled  by  hand  power  or  horses,  or 
a  line  can  be  run  from  the  12  in.  drum  to 
a  small  hoisting  engine  and  the  machine 
operated  by  it  This  whole  outfit,  though, 
must  be  moved  for  each  stump  that  is  to 
be  pulled. 

A  hoisting  engine  can  always  be  used  to 
good  advantage  in  pulling  stumps  where 
there  are  many  to  pull.  By  means  of  a 
gear  block  and  hooks  it  is  easily  rigged  for 
the  work.  For  this  purpose  the  engine  can 
be  mounted  on  either  a  sled  or  on  wheels 
and  easily  moved  from  place  to  place. 
These  machines  come  mounted  in  this, 
manner  for  logging  purposes  and  are  also 


Fig.  4. 


mounted  on  railroad  tracks  and  made  self- 
propelling. 

With  such  an  outfit  stumps  can  not  only 
be  pulled,  but,  with  a  small  log  skidding 
plant,  both  stumps  and  logs  can  be  pulled 
up  either  to  be  burned  or  to  be  hauled 
away  later  on.  A  log  skidder  consists,  be- 
sides the  hoisting  engine,  of  a  gin  pole  or 
main  spar,  erected  and  properly  guyed, 
with  several  cables  carried  to  smaller  poles, 
upon  which  a  small  carriage  travels.  The 
logs  and  stumps  are  picked  up  and  dragged 
or  lifted  onto  a  pile  around  the  gin  pole. 

Fig.  4,  showing  a  McEwen  patented 
cone,  manufactured  by  the  Floryman  Co. 
This  cone  is  slipped  over  the  chain  or 
cable  used  in  pulling  the  log  and  prevents 
the  log  from  plowing  into  the  ground  or 
lodging  against  obstructions.  It  is  a  useful 
device.  When  the  pile  is  completed  the 
blocks  and  cables  are  removed  and  the 
poles  are  burnt  up  with  the  pile  of  debris. 
The  Lidgerwood  Mfg.  Co^,  of  New  York 
City,  and  the  S.  Flory  Mfg.  Co.,  of  Bangor, 
Pa.,  make  "log  skidding  systems"  which 
are  especially  suited  for  clearing  and  grub- 
bing by  means  of  hoisting  engines  and 
cableway.    See  Fig.  3. 

One  of  the  editors  of  this  journal  once 


used  a  locomotive  crane  manufactured  by 
the  Browning  Engineering  Co.,  of  Cleve- 
land, to  assist  in  grubbing  and  clearing  up 
the  right  of  way  of  a  railroad.  After  the 
track  was  laid  the  crane  was  used  to  pull 
up  small  stumps  outside  the  roadbed,  but 
on  the  right  of  way  and  all  the  logs, 
stumps  and  brush  were  loaded  on  flat  cars 


The  Clyde  Iron  Works,  of  Duluth. 
M5nn.,  make  the  McGiffert  log  loader, 
which  could  be  used  for  the  same  purpose. 
It  has  a  long  stationary  boom.  When  load- 
ing the  machine  is  elevated  and  stands  on 
four  steel  beams,  which  allows  empty  car> 
to  pass  under  it  to  take  the  place  of  the 
loaded  ones.     When  not  loading  logs  it  is 


Tablb  I.— Stbam  Cowsumption  or  Air  Compressors;  Sinoib  Stags  Comprbssion. 


Pounds  Steam  Con- 
sumption per  I.  H.  P, 
per  hour 


Air  Pressure.  Gauge  20  1 .36 
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80|3  50(3  65  3  803  944  084  244  374  524  674 
«0j3.72l3.88  4  064  194.344  504.654.804  965 
100  3  96*4  13  4,304  464  614  794.955  115  295 


110 
120 


4  18:4  36  4  544  714  875  065  225  405  585 
4.38  4  57  4  7514. 9415.115  305.47,5.655.85,6 

III  I 


Pounds   Steam    Con-  j 
sumption  per  I.  H.  P.i  23 
per  hour 


24     25 


26 


27  I    28 


29 


31 


34 


37      38  i    ati   41 


Air  Pressure,  Gauge  20  2 . 60  2 . 72  2  83!2  94)3  06  3  17  3.28  3.4«  3.50  3  61  3  74  3 

30  3  52(3.68  3.823  984  14'  4  44  4  44:  4  60  4  75  4  90  5  06  5 

40  4  34|4  52  4  704  905  08i  5  26'  5  46'  5  65  5  85  6.031  6  22'  6 

50  5  02,5  25  5  455  685  90  6,10  6  331  8.55i  6.761  7  00  7  20  7 

60  5  60|5  85  6  086  326  56,  6  80  7  05  7.30i  7.5S  7  80  8  Oi  8 

70  6  1616.45  6,706.97:7.25,  7.50,  7.77)  8.05  8.32:  8.60,  8  85  9 

80  6.70,7  00  7,29:7  597.88,  8.15'  8.48  8  75  9  05  9.34  9  62  9 

90  7. 14j7. 45  7,75,8.058,36'  8,66,  8,98  9  30  9  60'  9  94102110 

100  7,59  7,92  8  2518,588,90,9,22,  9,57  9  9010  2010  5610  9011 

110  8  00|8,36  8  70,9  059  40  9  7510  1010  4510,7611  1511  5011 

120  8  40j8  76  9  119  509  8510  2010  5810  95,11  3011  6612  05,12.46^12  7^13 


851  3.97 
20  5  36 

40  6. 

42;  7  65'  8 
27i  8  52  8 
12,  9  40  9 
9210  2010 
54;lO  8511 
2011  5511 


84 


12  20,12 


081  4  IK  4 
51  iMS 
7H«.8e  7 
8«'  8  OSl  8 
76  8  99  9 
66  9  9110 
5010  7511 
1511  4111 
SS 12  1612 
5212  8413 
13134513 


I 
30  4.42f4Si 

81  S.97;«U 
14  T.lSi  7M 
27  8.51|  8  il 
22  9.30  »  71 
16LO.4»10  7» 

a'siissii  a 
74  IS. mils 

5012.8S13  15 
82 14  2114  » 


and  carried  to  a  marsh  that  was  being  filled 
in  with  earth  and  other  materials. 

No  attempt  was  made  to  pull  up  a 
stump  more  than  lo  to  12  ins.  in  diameter, 
as  alt  the  large  ones  had  already  been 
blasted,  but  the  machine,  rigged  properly, 
could  no  doubt  have  pulled  the  largest 
stumps.    The  locomotive  crane  moved  the 


let  down  on  its  own  trucks  and   is  moved 
like  a  locomotive  crane. 

Upon  another  occasion  a  pile  driving 
machine  was  used  to  clean  up  the  right  of 
way  of  a  railroad.  A  pile  bridge  half  a 
mile  long  was  being  built  through  a  river 
bottom,  and  nearly  the  whole  area  was 
heavily  wooded.    The  trees  were  cut  down 


Tablb  II. — Stbam  Consumption  op  Air  Compressors:  Two-Stage  Compression. 


Pounds  Steam  Con- 
sumption per  I.  H.  P. 
per  hour 


121 


Air  Pressure.  Gauge  70  2.82  2  93  3  06,3  173.253  41 3  523  633 


m 


3,51  3, 643, 773, 894 
3,7213,863  994,124 


„J3,0r3,13,3  273  39 

90'3,19  3,33'3,4«,3,58 „„„„.,,,.., 

100i3,73  3.51|3  653,793  934  07,4  214  354 
no's  54  3.70  3  843  954  144  294  434  574 
120,3.69  3.85,4  004.154  304  464  024  764 
130l3. 83,3. 99l4.15'4.30'4.4«'4, 634, 794, 955 
14013.96  4  13,4. 304  45:4  624  794.955.115 
150,4  10j4  26  4.45,4,604,764  955  115,285 


Pounds  Steam  Con- 
sumption per  I.  H.  P. 
per  hour 


Air  Pressure,  Gauge  70 


90 


24 


25 


27 


5.39  5.63  5.858  106.33 

5, 7(16. 0316. 278. 536. 78 


)  6. 10|6  38,6,8.56.9117.171 
100  6  45  6. 74i7. 01,7. 30,7. 571 
I10'6  80'7  10,7.407.707,96' 
120,7, 08,7  3817,698,0018,311 
130l7,34'7,66|7,97i8,308,61 
1407,5917,92  8.25:8.6018.90' 
15017  84|8. 17,8. 518. 86,9. 201 


car  along  as  it  was  being  loaded,  and  the 
crane  was  also  used  to  help  unload  the 
cars.  This  was  done  by  attaching  a  chain 
to  one  of  the  bottom  logs  or  stumps  on 
the  side  of  the  car  farthest  from  dump 
and  pulling  this  log  or  stump  up  and  over, 
throwing  off  a  great  mass  of  the  load  at 
one  lift. 


and  sawed  into  logs,  but  the  stumps  were 
not  grubbed.  As  the  pile  driver  moved 
along  driving  the  piles,  by  the  use  of  two 
snatch  blocks  and  some  lines,  all  the  logs 
and  brush  were  moved  off  the  right  of  way 
and  piled  on  the  adjoining  land.  This 
work  hardly  retarded  the  pile  driving,  as 
the  men  needed  to  trim  and  mark  the  poles 
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did  the  work  while  the  crew  on  the  ma- 
chine was  preparing  to  drive  the  new  bent 
of  piles.  From  10  to  20  ft.  of  right  of  way 
was  cleared  at  each  move  of  the  machine. 


Steam  Consomptioii  in  Air  Compressors. 

The  accompanying  tables  (page  214) 
showing  the  weight  of  steam  required  to 
compress  100  cu.  ft.  of  free  air  to  various 
gage  pressures  was  compiled  by  Mr.  O.  S. 
Shautz  of  the  Ingersoll-Rand  Co.,  who  fur- 
nishes them  to  us  with  the  following  com- 
ment: 

"The  tables  are  based  on  the  various 
steam  consumptions  per  indicated  horse- 
power per  hour  shown  at  the  head  of  each 
columa  The  computations  are  based  on 
adiabatic  compression  in  all  the  cylin- 
ders with  a  mechanical  efficiency  in  the 
compressor  of  90  per  cent. 

"The  mode  of  using  the  tables  is  as  fol- 
lows: A  steam  consumption  per  indicated 
horsepower  hour  is  assumed  based  upon  an 
understanding  of  the  type  of  steam  end  of 
the  compressor,  the  steam  pressure,  cut  off, 
vacuum  if  condensing,  etc.  Under  this  as- 
sumed figure  on  the  line  opposite  the  re- 
quired air  pressure  will  be  found  the 
pounds  of  steam  consumed  per  100  cu.  ft. 
of  free  air  compressed.  The  accuracy  of 
these  tables  in  practice  depends  upon  the 
correct  assumption  of  the  indicated  horse- 
power steam  consumption.  Where  this  can 
not  be  exactly  determined  the  tables  can  at 
best  be  considered  as  only  an  approxima- 
tion. 

"The  tables  will,  however,  be  found  very 
useful  for  quickly  making  comparisons  as 
to  the  amount  of  fuel  consumed  by  the  va- 
rious types  of  air  compressors,  thus  show- 
ing approximately  the  expected  yearly  sav- 
ing by  the  use  of,  for  instance,  a  compound 
with  a  simple  machine.  For  example,  a 
straight  line  compressor  with  a  steam  con- 
sumption of  30  lbs.,  single  stage  compres- 
sion to  100  lbs.  gage,  requires  9.9  lbs.  of 
steam  per  100  cu.  ft.  of  free  air  com- 
pressed. A  compressor  with  duplex  steam 
cjlinders,  at  the  same  steam  consumption, 
but  with  compound  or  two-stage  air  cylin- 
ders, requires  842  lbs.  of  steam.  A  com- 
pressor with  compound  steam  cylinders, 
non-condensing,  with  a  26-lb.  steam  rating 
and  compound  air  cylinders  requires  7.3 
lbs.  of  steam,  while  a  high  class  Corliss 
compressor  using  steam  at  high  pressure 
with  compound  steam  cylinders  running 
condensing  with  a  water  rate  of  17  lbs.  (in- 
cluding the  condenser)  and  with  compound 
air  c}-linders,  requires  4.77  lbs.  of  steam,  or 
one-half  as  much  as  in  the  first  example. 

"The  average  man,  however,  thinks  in 
pounds  of  coal  rather  than  in  pounds  of 
steam.  For  the  purpose  of  comparison  it 
will  usually  be  better,  therefore,  to  reduce 
deductions  to  terms  of  pounds  of  coal 
burned  per  hour  or  per  day  by  dividing  the 
Meara  consumption  by  7,  since  a  fair  evap- 
oration for  average  conditions  is  7  pounds 
of  water  per  pound  of  coal  burned.  This 
states  the  case  upon  a  dollars  and  cents 
hasis  when  the  price  of  coal  is  known." 
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LETTERS  TO  THE  EDITORS. 

A  Problem  in  Excavation,  Wliat  Tools 

to  Use. 

Sirs : — The  writer  is  figuring  on  two 
pieces  of  dam  construction  work  involv- 
ing interesting  problems  of  how  to  handle 
earthwork  in  the  most  economical  man- 
ner. 

Project  A: 

At  the  uuper  end  of  a  mountain  stream 
is  a  narrow  gateway  or  pass  with  steep, 
rocky  sides  forming  a  good  site  for  a  dam. 
Above  this  pass  the  valley  widens  out  into 
a  large  flat  meadow  tract,  with  steep  sides, 
and  10  to  30  ft.  of  clay  soil  on  and  be- 
low the  creek  level.  (At  A,  see  sketch). 

What  would  be  the  best  method  to 
loosen  this  soil  in  the  floor  of  the  valley 
and  transport  and  elevate  it  to  the  dam? 

The  average  haul  would  be  500-600  ft.  or 
more,  the  dam  is  90  ft.  high,  100,000  cu. 
yds.  of  dirt  to  be  moved.  There  is  some 
flow  of  water  all  the  year  round  in  the 
creek,  plenty  of  firewood  available.  Horses 
cost  $2.00  per  day  per  team  and  are  scarce, 
labor  $2.00  to  $2.25  for  8  hours.  Capacitv 


of  plant  should  be  500  cu.  yds.  per  day  of 
8  hours. 

Project  B: 

Sim'ilar  to  Project  A,  but  the  floor  of 
the  valley  contains  no  soil.  The  soil  here 
is  found  in  a  "hogsback"  at  B,  extending 
into  the  valley,  some  800  ft.  above  the  dam, 
and  on  such  elevation,  that  for  each  level 
thee  is  soil  enough  above  it  for  the  re- 
quired quantity  in  the  dam. 

In  both  cases  the  soil  is  a  rather  stiff 
clay,  and  is  not  readily  hydraulicked.  It 
does  not  flow  till  very  wet,  and  when  once 
liquid  it  stays  slushy  for  considerable  time. 

Both  jobs,  being  small,  could  not  stand 
much  plant  cost.  The  question  is,  what 
would  be  the  most  economical  plant  to  use, 
and  how  lay  it  out?  Suggestions  how  to 
handle  the  work  would  be  very  welcome. 

Engineers'  estimate  is  about  $60,000  each, 
including  rip-rap,  gates,  etc. 
Yours  truly, 

CONTRACTML 

[The  problems  of  earthwork  presented 
by  "Contractor"  are  interesting,  but  it  is 
difficult  with  the  limited  information  fur- 
nished to  decide  on  the  most  economic 
method.  Project  A.  The  first  work  here 
should  be  to  carry  the  flow  of  the  stream 


either  in  a  flume  or  pipe  past  the  lower 
pit  and  through  the  embankment.  This 
will  prevent  the  water  in  the  stream  from 
flooding  the  borrow  pit. 

In  developing  the  work,  wheel  scrapers 
may  be  used  to  advantage  for  awhile,  as 
the  haul  would  be  short,  and  the  base 
of  the  embankment  if  uneven  or  on  rough 
ground  can  be  very  easily  leveled  with  the 
scrapers.  Scrapers,  though,  will  not  do 
for  the  great  mass  of  the  excavation. 

As  the  material  excavated  has  ultimate- 
ly to  be  raised  nearly  a  height  of  100  ft 
and  the  distance  from  the  borrow  pit  to  the 
embankment  is  only  500-600  ft.,  the  use  of 
steam  traction  is  of  doubtful  application, 
as  the  grades  will  be  necessarily  steep. 
Considering  the  fact  that  the  haul  is  short, 
and  that  any  tracks  on  the  embankment 
would  have  to  be  shifted  frequently  (due 
to  the  rolling  in  thin  layers),  and  that  the 
job  is  not  large,  horses  and  wagons  will 
probably  be  best  for  transportation. 

If  the  clay  does  not  contain  cobbles  or 
boulders,  the  wagons  can  be  loaded  on 
the  elevating  graders,  propelled  by  trac- 
tion engines.  For  the  engines  firewood 
and  water  can  be  easily  obtained,  but  with 
wood,  a  fireman  must  be  kept  on  the  en- 
gine. Inasmuch  as  the  excavation  will  run 
from,  10  to  20  ft.  in  depth,  it  seems  safe 
to  assume  that  a  breast  can  be  made  to  the 
bank,  this  work  being  done  with  the 
scrapers,  and  a  steam  shovel  used  for  load- 
ing the  wagons.  For  this  purpose  we  il- 
lustrated a  hopper  or  dumping  table,  in 
our  columns  for  Dec.  11,  1907,  p.  331.  The 
wagon  is  saved  hard  blows  from  the  dip- 
per by  this  device,  and  is  also  given  a 
more  evenly  balanced  load. 

Project  B.  "Contractor"  states  that  for 
this  project  the  material  is  not  readily  hy- 
draulicked, so  this  method  will  not  be 
considered. 

From  the  remarks  made  under  the  other 
project,  it  is  evident  that  this  is  a  steam 
shovel  job,  and  as  the  grades  in  placing 
earth  in  the  bottom  of  the  embankment  and 
also  in  the  top,  must  necessarily  be  steep, 
horses  and  wagons  should  also  be  used 
for  transportation. 

For  this  work,  a  steam  shovel  could  be 
hired,  and  also  the  horses  and  wagons. 
As  it  is  frequently  impossible  to  hire  dump 
wagons,  the  contractor  could  buy  dump 
boxes  to  be  placed  on  the  "hired  running 
gears."  This  would  effect  a  great  saving 
over  slat  bottom  wagons.  The  cost  of 
outfit  would  be  small  if  provided  in  this 
way. 

For  costs  and  methods  of  spreading 
earth  and  compacting  it  in  reservoir  em- 
bankments, see  Engineering-Contracting, 
Feb.  12  and  19,  1908,  pp.  99-102,  111-114.— 
Editors]. 
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Methods  and  Costs;  Some  Old;  Some 

New. 

Tension  Wire  Sweep. — In  searching 
for  shoals  and  wrecks  out  in  the  open  lake 
the  U.  S.  Lake  Survey  uses  a  tension  wire 
sweep  that  enables  it  to  examine  five  to 
ten  square  miles  in  a  day's  work — sweep- 
ing and  sounding  at  the  same  time.  The 
sweep  consisting  of  a  tittle  over  a  quarter 
of  a  mite  of  steet~  wire,  or  a  smalt  cable 
a  tenth  of  an  inch  in  diameter,  is  run 
out  with  a  launch  on  each  side  of  the  sur- 
vey steamer.  The  wire  is  buoyed  every 
100  ft.,  suspending  it  at  30  ft.  below  the 
water  surface,  and  held  down  by  weights. 
When  each  launch  has  its  full  length  of 
wire  stretched  out,  the  steamer  and  the 
two  launches  wing-and-wing  proceed  on 
parallel  courses.  Each  launch  heads  a  lit- 
tle outside  of  its  course,  and  in  that  way 
a  tension  of  about  150  lbs.  is  maintained 
in  the  wire,  which  holds  it  taut  and  level. 
The  sweep  covers  a  belt  half  a  mile  wide, 
moves  at  a  speed  of  about  two  miles,  and 
so  sweeps  a  square  mile  in  an  hour.  At 
the  same  time  soundings  are  taken  from 
the  survey  steamer  and  both  launches. 
Everything  with  less  than  30  ft.  of  water 
on  it  is  detected,  whether  it  is  a  shoal,  a 
boulder  or  a  lone  spar,  reaching  up  from 
a  deep  lying  wreck. 

Constructing  lO-in.  Sewer  Under  an 
8-in.  Sewer. — In  order  to  carry  away  the 
water  from  a  recently  constructed  swim- 
ming tank  it  became  necessary  to  lay  a 
new  lo-in.  pipe  sewer  to  replace  the  old 
8-in.  sewer.  The  work  was  done  in  an 
18-ft.  alley  and  required  the  construction 
of  250  ft.  of  lo-in.  sewer  and  the  keeping 
of  an  old  sewer  in  commission  until  the 
new  one  was  finished.  The  now  sewer 
was  laid  8  ft.  below  and  directly  under- 
neath the  old  one.  A  trench  3  ft.  wide 
was  first  cut  down  to  the  8-in.  sewer.  2 
ft.  of  the  trench  being  to  one  side  of  it 
and  carried  down  to  the  required  depth. 
Timbers,  6  x  8  x  14  ft.,  were  placed  across 
the  cut  and  every  10  ft.  a  J^-'".  cable 
chain  was  put  under  the  old  sewer  and  up 
and  over  the  6x8  timbers.  An  equal 
strain  was  brought  on  the  chains  by  tamp- 
ing railroad  fashion  under  the  timbers. 
About  so  ft.  of  the  old  sewer  was  sup- 
ported at  one  time.  After  the  50  ft.  sec- 
tion had  been  supported,  trenching  was 
continued  down  by  the  side  of  the  old 
sewer  to  the  required  depth.  The  old 
pipe  was  then  ait  under  about  4  ft.  and 
the  first  length  of  the  new  pipe  laid",  the 
end  being  inserted  in  a  manhole.  The 
earth  was  then  shoveled  from  under  the 
old  pipe  and  tamped  in  on  top  of  the  new 
pipe.  At  a  point  where  a  connection  was 
to  be  made  a  Y  was  put  in  and  also  a 
A  or  6-in.  pipe,  extending  upwards  to  con- 
nect the  house,  thus  allowing  the  trench 
to  be  backfilled  as  the  work  progressed. 
When  a  SO-ft.  section  of  lo-in.  sewer  had 
been  laid  and  backfilled  to  the  top  of  the 
old  sewer,  the  timbers  were  moved  ahead 
another  50  ft.  and  the  work  continued.    A 


portion  of  the  trench  was  in  sandy  soil  and 
caved  quite  readily.  The  latter  cost  was 
atiout  $200  or  80  cts  per  lineal  foot.  The 
pipe  cost  about  $75  and  cement  cost  $s, 
making  a  total  of  $280,  or  $1.12  per  lineal 
foot.  The  old  8-in.  pipe  was  worth  at>out 
$25.  The  laborers  were  Mexicans,  paid  at 
the  rate  of  about  $1.50  per  day.  The 
work  was  done  under  the  supervision  of 
Mr.  J.  W.  Hadlock,  Sewer  Commissioner, 
Et  Paso,  Tex. 

Drilling  a  Hole  Through  a  Wall.— In 
installing  the  pipe  line  for  the  water  sys- 
tem for  some  new  buildings  it  was  neces- 
sary to  run  a  lo-in  pipe  horizontally 
through  a  river  retaining  wall  5  ft.  thick. 
The  hole  had  to  be  28  ins.  in  diameter 
to  allow  the  flange  to  enter  with  the  neces- 
sary clearance.  It  was  necessary  to  build 
a  cofferdam  to  lay  bare  the  wall  at  the 
required  point.  The  work,  therefore,  had 
to  be  done  as  rapidly  as  possible.  The 
method  of  drilling  the  hole  was  given  in 
Mine  and  Quarry,  from  which  the  matter 
in  this  note  has  been  taken.  A  Sullivan 
air  hammer  drill  of  the  type  used  for 
stoping,  with  pneumatic  cylinder  feed  and 
hollow  steel,  was  mounted  for  this  pur- 
pose, as  shown  in  Fig.  i.  A  template  was 
then  made  (Fig.  2)  to  start  the  holes  and 
guide  the  drill.    The  end  "A"  consisted  of 


2V1  to  3  ft.  The  following  description  of 
the  method  employed  is  taken  iroin  the 
California  Journal  of  Technology:  It  wjs 
desired  to  tap  the  line  at  several  points  in 
its  course  across  a  rolling  field,  but  one 
point  on  the  tine  t>eing  Icnown,  and  the 
general  direction.  The  soil  was  a  stiff 
adobe,  and  saturated  with  water,  maldag 
it  very  hard  digging  with  a  shovel.  Bt- 
lieving  that  the  friction  in  the  pivots  of 
an  ordinary  miners'  dip-needle  would  bt 
too  great  to  show  deflections,  a  more  deli- 
cate needle  was  made  by  magnetizing  1 
knitting  needle,  and  balancing  it  in  a  ioup 
of  silk  thread.  Though  a  single  fibre  of 
silk  was  strong  enough  to  support  the 
needle,  it  was  found  to  be  too  frail  to 
handle  in  the  field,  and  a  strand  of  about 
ten  fibers  pulled  from  a  skein  of  silk  floij 
was  used.  To  prevent  slipping  along  the 
needle,  a  couple  of  half-hitches  were  taken 
round  the  balancing  point,  and  glued  se- 
curely. In  order  to  have  the  two  ends  of 
the  needle  attracted  with  different  force 
by  the  iron  pipe,  it  was  balanced  so  as  to 
dip  normally  about  20  degrees  when  in  x 
north  and  south  position.  The  needle  wu 
mounted  in  a  cigar  tK>x,  with  a  single 
thumb  tack,  and  a  divided  circle  was 
sketched  in  at  each  end  on  which  to  read 
deflections.    A   glass   cover   kept    out  the 


Sketch  Showing  Mounting  of  Drill,  and  Template. 


"i«.a. 


2-in.  lumber  mounted  close  to  the  wall, 
and  containing  a  circle  of  28  V--in.  holes, 
at  equal  distances,  giving  a  space  between 
each  hole  of  or  a  little  over  three-eights 
of  an  inch.  The  end  "B"  contained  an 
equal  numljer  of  shallow  holes  in  line  with 
the  holes  in  "A,"  for  the  reception  of  the 
feed-piston  point.  The  drilling  was  ac- 
complished in  the  usual  manner,  water 
being  forced  into  the  mouth  of  the  holes 
instead  of  depending  on  the  exhaust  air 
for  the  removal  of  the  chipping^.  By 
this  means  holes  to  a  depth  of  4  ft.  and 
over  were  readily  drilled.  The  remainder 
of  the  core  was  taken  out  from  the  other 
side  of  the  wall  with  a  Sullivan  hand- 
operated  hammer  drill,  used  for  drilling 
plug  holes.  When  the  holes  were  finished, 
the  partitions  were  broached  out  by  a  min- 
ing drill  with  pneumatic  feed  and  two 
tight  shots  of  powder  removed  the  core. 
The  actual  time  required  for  drilling  was 
13  hours.  The  drilling  was  begun  without 
the  water  jet.  and  a  material  increase  in 
the  rate  of  speed  was  observed  after  the 
water  was  introduced.  There  was  also  an 
appreciable  gain  in  the  length  of  time  the 
steel  would  run  without   resharpening. 

Locating  a  Cast  Iron  Pipe  Line. — An 
improvised  dip-needle  was  used  in  lo- 
cating a  i2-in.  cast  iron  pipe  buried   from 


wind.  A  vertical  line  was  drawn  from  the 
point  of  suspension  to  serve  as  a  guide 
in  leveling  the  instrument.  When  used, 
the  box  was  placed  on  the  ground,  and 
oriented  into  a  north  and  south  direction 
by  allowing  the  needle  to  swing  clear  of 
the  back  of  the  cigar  box  on  which  it  was 
mounted,  and  was  made  level  by  bringing 
the  silk  strand  to  coincide  with  the  vertical 
line.  The  dip  was  then  read  to  the  nearest 
32nd  of  an  inch  on  the  divided  circle.  By 
moving  across  the  supposed  line  of  the 
pipe,  taking  readings  atx)ut  2  ft.  apart,  the 
pipe  was  located  by  an  increase  or  decrease 
in  the  deflections.  Owing  probably  to  tht- 
fact  that  the  pipe  lay  in  a  nearly  north 
and  south  position,  and  was  magnetized  by 
the  earth's  induction,  the  amount  of  de- 
flection at  points  directly  over  the  line 
varied  from  nothing  to  about  a  quarter  of 
an  inch.  Usually  the  reflection  over  a  bell 
was  about  twice  that  over  the  middle  of 
a  section  of  pipe.  Deflections  of  less  than 
a  i6th  of  an  inch  were  found  to  be  not 
conclusive,  being  probably  due  to  inexact 
orientation  or  leveling,  or  wind.  The  at- 
traction of  a  knife  in  the  pocket  was  not 
suflicient  to  introduce  a  sensible  error. 
The  cost  of  the  whole  device  was  11  cts.. 
and  the  saving  in  labor  was  a  matter  of 
several  davs. 
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Twelve  Additional  Letters  Commend- 
ing the   American  Society   of 
Engineering  Contractors. 

In  answer  to  the  editorials  and  invita- 
tions extended  to  engineers  and  contrac- 
tors to  apply  for  membership  in  this  pro- 
posed society,  Mr.  Gillette  has  received 
scores  of  letters  advocating  the  formation 
of  such  an  organization. 

Applications  are  coming  in  ra;>idfy.  the 
total  number  now  exceeding  850.  It  would 
seeni  therefore  that  the  permanent  organ- 
ization should  soon  be  effected.  An  appli- 
cation blank  can  be  found  on  page  5  of 
the  advertising  section.  In  our  last  issue 
we  printed  12  letters  commending  the 
formation  of  this  .society;  12  additional  let- 
ters follow : 
Sir: 

Find  enclosed  my  application  for  a  char- 
ter membership  in  the  American  Society 
of  Engineering  Contractors.  I  am  very 
much  interested  in  the  formation  of  such 
a  society  and  think  it  would  be  beneficial 
to  both  contractors  and  builders. 
Very  respectfully, 

A.  A.  RiRiE. 
Of  Ririe  &   Mussenden, 
Engineering  and   Contracting. 
Roswell,  N.  Mex. 


Sir: 

Enclosed  please  find  application,  signed, 
for  membership  in  American  Society  of 
F^ngineering  Contracting.  I  believe  if  this 
society  is  formed  it  will  fill  a  long-felt 
want  and  will  be  of  great  benefit  to  both 
contractors  and  engineers.  I  have  read 
jour  editorials  on  specifications  and  if  the 
siKiet>'  can  get  rid  of  specifications  that 
may  have  filled  the  bill  fifty  years  ago  and 
get  them  up  to  date,  it  will  not  have  been 
formed  in  vain.. 

Respectfully. 

Wm.    S.   Beekman. 
Ca<:le  Hill  and   Ellis  Ave.,  Unionport,   N. 

Y.  City. 

.^ss't  Engr.  Bureau  of  Sewers.  Bronx. 


Sir: 

1  should  like  to  subscribe  to  your  pro- 
P'lsed  Society  of  Engineering  Contractors 
when  such  is  formed.  You  might  let  me 
have  also  a  copy  of  your  paper   (sample) 

EXC.INEERING   CONTRACTING. 

Yours   faithfully, 

Ernest  H.  Mitchell. 
Rincon    Antonio,    Mexico. 


Sir: 

Enclosed  you  will  find  my  application  to 
become  a  member  of  the  Americon  Society 
of  Engineering  Contractors.  From  an  ob- 
5eT\-ation  and  experience  of  25  years,  will 
say  that  the  failure  of  many  engineers  is 
that  due  to  misunderstanding  what  con- 
tractors have  to  overcome,  and  the  propor- 
tion of  costs  for  diflFerent  parts  of  the 
work  and  their  general  experience  account 
and  this  is  largely  also  the  failure  of  con- 


tractors; hence  shall  welcome  anything 
that  will  make  the  duties  of  both  better 
understood  by  each  other.  So  far  as  time 
will  permit,  will  try  and  serve  the  body 
when  organized  in  a  capable  manner. 
Yours  truly, 

F.  H.  Whitinu. 
Engineer  and   Contractor. 
501  Continental  Bldg., 
Denver,   Colo. 


Sir: 

Inclosed  please  find  application  for  mem- 
bership in  the  American  Society  Engineer- 
ing Contractors.  I  believe  that  it  will  be 
a  great  help  both  to,  the  engineer  and  also 
to  the  contractor. 

Yours  very  truly. 

J.  H.  Titus 
Civil  Engineer, 
Ottawa,  Kan.' 

Sir: 

I  am  desirous  of  becoming  a  charter 
member  of  the  American  Society  of  En- 
gineering Contractors,  provided  the  dues 
and  conditions  of  membership  shall  prove 
satisfactory  to  me  when  they  shall  be  de- 
cided  upon. 

Yours  truly, 

Edw.  L.  Holmes. 
Gen.   Mgr.   Ferrolite  Co..  Bldg.   Construc- 
tion. 

Chronicle   Bldg.,   San  Francisco. 


gineer  in  charge  construction.  Recently  I 
have  completed  by  contract,  the  building 
of  twelve  miles  of  track.  If  my  experi- 
ence renders  me  eligible  to  membership, 
then  I  should  esteem  it  a  great  honor  to 
be  connected  with  the  society.  Trusting 
that  you  will  be  very  successful  in  com- 
pleting the  organization,  I  am. 
Yours  very  truly, 

R.   Emesh   Beaiv, 
Of  R.  E.  &  E.   N.  Beaty, 
Engineers  &  Contractors, 
Georgetown,  S.  C. 


Sir: 

I  attach  herewith  my  application  as  char- 
ter member  of  the  American  Society  of 
Engineering  Contractors.  I  have  read 
over  very  carefully  the  main  object  of 
the  proposed  society  and.  in  my  opinion, 
it  is  one  society  which  the  engfineering  and  , 
contracting  world  is  very  much  in  need 
of;  principal  item  being  securing  accurate 
cost  records  and  cost  data. 

I  shall  do  all  I  can  to  encourage  others 
in  the  profession  to  join  the  society  and. 
if  I  can  be  of  any  help  to  you  in  this 
part  of  the  country,  will  be  glad  to  have 
you  call  on  me. 

Very  truly. 

C    H.  FiSK. 
Engineer  M.  of  W.  Frisco  Lines. 
Beaumont.    Tex. 


Sir: 

I  am  inclosing  application  for  member- 
ship in  proposed  American  Society  of  En- 
gineering Contractors.  I  note  that  in  one 
of  the  published  letters,  in  Engineering 
Contracting  for  the  week  ending  March 
25,  that  one  engineer  makes  application 
with  the  reservation  only  that  "membership 
be  restricted  to  engineers  of  standing." 
The  wisdom  of  so  doing  can  hardly  be 
questioned.  Otherwise  the  society  will  be 
instrumental  in  foisting  numbers  of  incom- 
petents upon  the  public.  I  have  had  eight 
years'  experience,  in  railroad  work;  dur- 
ing which  time  I  have  held  every  posi- 
tion  on   the   work  from   chainman   to   en- 


Sir: 

I   enclose   herewith   slip  for   membership 
in    the   American    Society   of    Engineering 
Contractors.     Both  engineers  and  contrac- 
tors will  derive  great  benefit  froin  the  or- 
ganization of  a  society  such  as  you  pro- 
pose.   I  wish  you  the  greatest  success. 
Very  truly  yours. 
David  M.  White,  C.  E. 
Santa  Fe.  New  Mexico. 


Sir: 

Enclosed    find    my   application   for   char- 
ter  membership   in    the   American    Society 
of  Engineering  Contractors.     It  is  my  be- 
lief that  an  association,  such   as  you  have 
outlined    in   a    number    of   articles   of   ex- 
planation,  which    I    have   read  with  much 
interest,  will  be  of  immense  benefit  to  con- 
tractors throughout  the   country   and   that 
it  will  have  a  rapid  and  healthy  growth. 
Yours  very  truly. 
John  H.  Decker.  C,  E. 
Gen.  Man.  Atlantic  Con.  &  Supply  Co., 
Atlantic  City,  N.  J. 


Sir: 

I  am  desirous  of  becoming  a  charter 
member  of  the  projected  American  Society 
of  Engineering  Contractors,  provided  the 
dues  and  conditions  of  membership  are 
satisfactory,  and  enclose  herewith  a  signed 
cutting  from  your  magazine.  I  am  at 
present  a  state  road  engineer,  working  for 
the  highway  commission  of  this  state,  but 
as  I  expect  to  enter  the  contracting  field 
very  soon,  I  am  greatly  interested  in  your 
society. 

Yours  very  truly. 

Walter  H.  .Ajxen, 
Box  56.  Chehalis,  Wash. 

Sir: 

Attached  find  my  application  to  become 
a  charter  member  of  the  American  Society 
of  Engineering  Contractors. 

Very   truly  yours, 

J.  J.  Levin,  Auditor, 
Kcnefick,    Hoffman  &   Quigley, 
Beaumont,   Texas. 


The  chief  engineer  of  the  Board  of  Esti- 
mate and  Apportionment  of  New  York  city 
has  recommended  that  data  relating  to  ex- 
isting electrical  subways  and  overhead 
wires  be  collected  and  that  plans  be  pre- 
pared for  a  municipal  conduit  system. 
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Cost  of  an  Artesian  Well. 

Mr.  Wm.  G.  Fargo,  consulting  engineer, 
of  Jackson,  Mich.,  has  furnished  us  with 
the  following  data  regarding  the  cost  of  an 
artesian  well: 

The  well  was  sunk  at  the  Lansing, 
Mich.,  sub-station  of  the  Commonwealth 
Power  Co.  It  was  3  ins.  in  diameter  and 
107  ft.  deep.  Of  this  deplth  50  ft  was 
through  soft  material  and  57  ft.  through 
rock.  This  meant  that  only  SO  ft.  needed 
sheathing,  which  was  done  by  50  ft  of  3- 
in.  pipe  at  a  cost  of  32  cts.  per  foot,  making 
a  total  cost  for  pipe  of  $16. 

The  well  drilling  machine,  a  small  one, 
was  hired  for  the  work,  60  cts.  per  hour 
being  paid  for  the  use  of  the  machine  and 
the  services  of  the  man  to  run  it.  One  la- 
borer assisted  this  man  in  drilling  the  well. 
Record  was  not  kept  of  the  fuel  used. 

The  cost  was  as  follows: 

71  hours'  use  of  machine  at  $0.60 $42.60 

69  hours'  labor  at  $0.20 1380 

S8  ft.  3-in.  pipe  at  $0.32 16.00 

Total    $72-40 

This  gives  a  cost  per  lineal  foot  of  well 

of  67.6  cts. 
For  other  data  on  the  methods  and  costs 

of  sinking  artesian  wells  see  Engineering 

Contracting   May   23,    1906,   and   June  5, 

1907. 


The  Zttni  Dam. 

The  Zuni  Dam  was  completed  during 
the  month  of  January,  1908.  The  dam 
proper  is  90  ft.  high,  450  ft.  long,  410  ft. 
wide  at  base,  and  30  ft.  wide  at  top.  It 
is  a  combination  rock  and  earth  fill,  the 
rock  laid  up  dry  140  ft.  at  base,  10  ft.  at 
top.  The  dirt  was  put  in  by  the  hydraulic 
process,  and  is  270  ft.  at  base,  and  20  ft. 
at  top.  The  slope  was  covered  with  a  foot 
of  gravel,  on  which  was  placed  18  in.  of 
rip-rap  set  on  edge,  and  on  top  of  this 
was  placed  another  foot  of  gravel. 

The  water  is  drawn  through  a  concrete 
tunnel  450  ft.  long,  which  connects  with  a 
concrete  gate  tower  60  ft.  high  inside  the 
reservoir.  The  reservoir  when  full  will 
cover  640  acres,  at  an  average  depth  of 
35  ft.  A  spillway  100  ft.  wide  provides  for 
the  discharge  of  flood  waters. 

The  labor  was  done  by  Navajo  Indians, 
superintended  by  a  few  white  men. 

The  Indians  were  taught  to  run  the  rock 
drills,  which  were  made  by  the  Wood 
Drill  Works,  Paterson,  N.  J.;  and  it 
speaks  well  both  for  the  drills  and  for 
their  operators  that  after  several  years  of 
use  the  drills  were  in  perfect  condition. 

The  Zuni  Dam  was  built  by  the  Indian 
Bureau,  under  the  direction  of  Mr.  John 
B.  Harper,  M.  Am.  Soc.  C.  E.,  Superinten- 
dent of  Irrigation. 

The  first  use  of  wood  for  paving  is  said 
to  have  been  in  Russia,  where  rude  blocks 
were  laid  several  centuries  ago.  Wood  was 
introduced  into  New  York  city  in  1835-36 
and  into  London  in  1839. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have 
on  file  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  In  sending  for 
catalogs  reviewed  or  advertised  in  this  pa- 
per, you  will  confer  a  favor  on  us  if  you 
will  write  direct  to  the  advertisers  and 
itate  that  you  saw  the  catalog  mentioned 
in  Bmgiiig*ri»g-ContracHng.  If  you  are  in 
the  market  for  tools,  machinery  or  supplies 
tell  us  and  we  will  notify  promptly  the 
leading  manufacturers. 

No.  O6GI.  Asphalt  Ready  Roofing.— As- 
phalt Ready  Roofing  Co.,  136  Water  St., 
New  York. 

A  «mall  24-page  pamphlet  telling  of  the 
well  known  Protection  Brand  of  roofing; 
the  ready  roofing  is  laid  without  the  use  of 
nails,  nor  does  it  need  to  be  painted  nor 
surfaced  after  it  is  laid.  The  roofing  has  a 
6  in.  patented  lap,  which  makes  it  water 
tight,  and  when  you  have  laid  It,  the  Job 
is  done. 

No.  0662.  Reinforced  Concrete. — W.  W. 
Conard,  829  Swede   St..   Norristown,   Pa. 

A  32-page  book  on  the  Conard  system  of 
reinforced  concrete,  describing  the  distin- 
guishing features  of  this  system,  and  giving 
tables  for  designing  structural  members. 
The  tables  are  explained  and  the  forTnulBS 
used  are  discussed.  The  reinforcement  used 
is  structural  steel  shapes.  Pamphlet  of  in- 
terest to  concretb  engineers. 

No.  0663.  Kennon's  Teredo  Proof  Paint. 
The  Teredo  Proof  Paint  Co..  17  Battery 
Place,   New  York. 

A  neatly  printed  16-page  catalog  telling 
of  the  use  of  this  paint  In  preserving  tim- 
ber from  the  teredo,  and  the  hulls  of  ves- 
sels and  dredges,  and  also  of  the  use  of  this 
paint  for  tie  and  timber  preservation  from 
decay.  The  method  of  applying  It  Is  de- 
scribed. A  number  of  testimonial  letters 
are  printed. 

No.  0664.  Qlbaon  Oat  Cruaher.-^hase  & 
Parnworth,   42   Lexington  Ave.,  New  York. 

A  32-page  booklet  given  over  to  describ- 
ing the  use  of  a  machine  for  crushing  oats 
and  corn  to  be  fed  to  horses.  The  crushing 
allows  the  horse  to  digest  his  food  rapidly 
and  completely,  obtaining  nutriment  from 
all  he  eats.  This  company  has  other  eco- 
nomical contrivances  for  feeding  and  caring 
for  horses. 

No.  0665.  Painting  Machines.— J.  A.  del 
Solar,  108  Fulton  St.,  New  York. 

The  use  of  painting  and  whitewashing 
machines  are  described  and  Illustrated.  The 
machines  are  operated  by  compressed  air, 
and  can  be  used  for  letid  and  oil  paints, 
universal  or  oxide  or  cold  water  paints  and 
whitewash. 

No.  0666.  Waterproofing  and  Sand  Blast 
Finishing. — National  Waterproofing  and 
Cleaning  Co.,   42   R   23rd.   St. 

A  15-page  i>amphlet  devoted  to  water- 
proofing and  the  cleaning  of  buildings  by 
sand  blasting,  according  to  the  Famham 
patents.  Stone,  concrete  or  brick  are  water- 
proofed  with   this  process. 

No.  0667.  Hand  Sweeper. — Jas.  S.  Barron, 
Franklin  St.  and  West  Broadway,  New 
York. 

Some  new  circulars  showing  the  Improve- 
ment In  street  sweeping  made  by  the  Intro- 
duction of  the   Peerless  Hand  Sweeper. 

No.  0668.  A  Nt-w  Tarvia  Treatment. — Bar- 
rett Manufacturing  Co.,  New  York,  N.   Y. 

This  24-page  pamphlet  explains  the  new 
Tarvia  treatment  for  roads  by  which  the 
material  Is  applied  without  heating,  thus  re- 
ducing the  cost  one-half  as  compared  with 
former  methods.  Statements  of  experience 
with  a  number  of  Tarvia  treated  roads  are 
given.    The  pamphlet  is  worth  reading. 

No.  0669.  Hydrated  Lime  Machinery. — The 
Kritzer  Co.,  Chicago,  111. 

This  12-page  pamphlet  explains  the  char- 
acter and  method  of  manufacture  of  hy- 
drated lime  and  tells  of  Its  merits  and  utility 
for  various  purposes.  The  Kritzer  machin- 
ery for  manufacturing  hydrated  lime  Is  then 
described  and  Its  advantages  explained.  The 
company  deslpps.  builds  and  equips  com- 
plete   lime   hydratlng  plants. 

No.  0670.  steel  Sheet  Piling.  —  Carnegie 
Steel  Co.,  Pittsburg,  Pa. 

This  pamphlet  gives  diagrams  and  dimen- 
sions of  standard  U.  S.  Steel  Sheet  Piling 
and  Friestedt  Interlocking  Channel  Bar  Pil- 
ing and  shows  a  large  number  of  handsome 
half-tone  views  of  construction  work  In 
which  these  piles  have  been  used. 


Personals. 

Mr.  M.  P.  Mitchell  has  been  appointed 
Borough  E:nglneer  of  Ihinniore.  Pa. 

Mr.  EMward  P.  Boyd  has  been  appointed 
Superintendent  of  Construction  of  the  new 
U.  S.  Post  Office  to  be  erected  at  Flint, 
Mich. 

General  Contracting  &  Engineering  Co.,  of 
New  York  City,  will,  on  or  about  Mav  1. 
locate  In  their  new  offices  In  the  Hudun 
Terminal,  60  Church  St.,  New  York. 

Mr.  J.  B.  Shaw  of  Atlanta,  Ga.,  has  b«eo 
appointed  Chief  Engineer  of  the  Camilla  ft 
Newton  Ry.  Co.,  which  proposes  to  build  a 
railway  from  Port   Gaines   to  Camilla.  Ga. 

Mr.  Arthur  H.  Johnson,  formerly  a  spe- 
cial engineer  for  the  EJrie  R.  R.,  has  been 
appointed  Chief  Signal  Superintendent  of 
the  London  &  Southwestern  R.  R.  of  Eng- 
land. 

Mr.  WllUam  V.  Barnes,  heretofore  a  lev- 
eler  to  the  Board  of  Estimate  and  Appor- 
tionment of  New  York  City,  has  l>een  pro- 
moted to  the  position  of  Transltmao  and 
Computer. 

Mr.  J.  T.  Rictiards  has  opened  offlres 
In  the  Chamber  of  Commerce  BIAg..  Chi- 
cago, Ul.,  where  he  wiU  engage  in  a  con- 
sulting engineering  practice,  making  a 
specialty  of  reinforced  concrete  coostrue- 
tlon. 

Mr.  P.  T.  Myers,  heretofore  Division  En- 
gineer of  the  Mississippi  Central  R.  R..  with 
headquarters  at  Brookhaven.  Miss.,  has  l>een 
promoted  to  the  position  of  Chief  Engloeer 
of  the  alrave  road. 

At  the  last  annual  meeting  of  the  Civil  Bi- 
gineers'  Club  of  Cleveland,  the  following  of- 
ficers were   elected:     President.  Mr.  Wlllaid 

B.  Beahan;  Vice  President.  Ro1>ert  Hoff- 
man,; Treasurer,  Mr.  John  H.  Fox;  Secre- 
tary, Mr.  Joseph  C.  Beardsley. 

Mr.  R.  L.  Donald,  formerly  engineer  at 
Portland,  Ore.,  for  William  S.  Barstow  & 
Co.,  has  severed  his  connection  with  that 
firm,  and  has  opened  an  office  In  the  Fill- 
ing Bldg.,  Portland,  where  he  will  engage 
In   a  general   engineering   practice. 

Capt.  Frederick  W.  Alstaetter,  Corps  of 
Engineers,  V.  S.  Army,  has  been  ordered 
to  Wheeling,  W.  Va.,  to  relieve  Capt  Frank 

C.  Boggs  of  the  work  and  duties  In  hit 
charge.  The  latter  has  been  directed  to  re- 
port to  Lt.  Col.  Harry  F.  Hodges,  of  the 
Isthmian  Canal  Commission,  for  duty. 

Mr.  W.  8.  Turner,  C.  E.  has  been  placed 
In  charge  of  the  Portland.  Ore.,  office  of 
the  engineering  firm  of  William  S.  Barstov 
&  Co.  He  will  have  supervision  of  the 
construction  of  the  HlUsboro  Branch  of  the 
Oregon  Electric  Ry..  and  of  other  wott 
that  Barstow  &  Co.  may  have  In  the  state 
of  Oregon. 

At  the  r^ul^r  meeting  of  the  Western 
Society  of  Engineers,  held  April  1.  at 
the  Society  Rooms,  Mr.  W.  M.  Torrance 
presented  a  paper  on  "Reinforced  Con- 
crete Structures  in  Hudson  River  Tunnel 
Work."  The  paper  was  Illustrated  by  lan- 
tern  slide  views. 

Mr.  R.  H.-  Pembroke,  heretofore  Ebglneer 
of  Maintenance  of  Way  of  the  Coal  A  Coke 
Ry.,  with  headquarters  at  Gassaway.  W. 
Va.,  has  been  promoted  to  the  i>osltion  of 
Chief  Engineer  of  the  above  road.  Mr. 
J.  P.  Keeley  succeeds  Mr.  Pembroke  as 
Engineer  of  Maintenance  of  Way, 

Mr.  R.  8.  Stangland  has  been  placed  in 
charge  of  Muralt  *  Co.'s  construction  office 
at  New  Fort  Lyon,  Colo.,  and  will  super- 
intend the  erection  of  the  complete  light- 
ing, heating  and  power  plant  which  his 
firm  is  building  for  the  United  States  Gov- 
ernment at  the  New  Fort  Lyon  Naval  Hos- 
pital. 

The  Contracting  Engineering  Co..  of  T»- 
coma.  Wash.,  and  Portland,  Ore.,  has  lieeo 
reorganized  and  Its  name  changed  to  the 
Hurley-Mason  Co.  The  change  was  made 
on  account  of  the  confusion  caused  by  the 
similarity  of  the  former  name  of  the  com- 
pany with  that  of  several  others,  aind  the 
necessity  for  Increasing  the  capital  on  ac- 
count of  the  rapid  growth  of  business.  The 
same  organization  will  continue  the  man- 
agement of  the  Hurley-Mason  0>.  and 
present  contracts  will  be  carried  out  under 
the  new   name. 

Mr.  Thomas  Robins,  founder  of  the  Rob- 
ins Conveyihg  Belt  Co.,  and  President  of 
that  concern  until  March,  1907,  when  Its 
management  passed  Into  other  hands,  has 
assumed  the  General  Management  of  the 
Robrins  New  Conveyor  Co..  recently  Incor- 
porated. The  E^ngineertng  Department  of 
the  new  company  will  be  In  charge  of  C. 
Kemble  Baldwin  as  Chief  Engineer.  Mr. 
Baldwin  served  for  over  seven  years  in  the 
same  capacity  with  the  Robins  Conveying 
Beit  Co.  The  offices  of  the  company  ar» 
at  38  Wall  St..  New  York  City,  and  IHO 
Old  Colony  Bldg..   Chicago,   HI. 
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The  Criminality  of  Incompetence. 

As  the  average  man  reasons  incompeten- 
ff  i^  far  less  culpable  than  carelessness. 
This  i«  sound  reasoning  so  far  as  it  goes. 
The  competent  builder  who  through  mere 
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carelessness  allows  disaster  to  occur  de- 
serves condemnation  to  the  utmost.  On 
the  other  hand  the  incompetent  builder 
who  through  his  ignorance  brings  on  disas- 
ter also  deserves  condemnation  for  another 
reason.  In  this  connection  the  following 
extract  from  the  charge  of  a  Pennsylvania 
court  in  the  case  of  a  reinforced  concrete 
building  contractor  whose  work  collapsed 
and  killed  two  workmen  is  of  interest: 

"The  question  is  whether  the  death  of 
these  men  was  due  to  the  gross  careless- 
ness or  the  utter  incompetency  of  the  de- 
fendants. In  either  case  they  were  culpa- 
ble. Houses  are  not  built  to  fall  down  im- 
mediately. Were  these  men  too  ignorant  to 
take  up  their  business  of  reinforced  con- 
crete construction?  If  they  were,  it  is  a 
case  of  malpractice.  Nobody  has  a  right  to 
hold  himself  out  as  qualified  to  do  a  thing 
unless  he  is  able  to  do  it.  If  these  men 
didn't  know  enough  to  be  in  the  concrete 
business,  it  was  an  impudent  assumption  on 
their  part  to  risk  the  lives  of  men  in  the 
erection  of  this  building.  Or  if  it  was 
stinginess  which  led  them  to  remove  the 
supports  of  the  concrete  too  soon  so  that 
they  could  use  these  supports  at  another 
place  and  thereby  save  some  money,  they 
were  equally  culpable.  If  the  removal  of 
the  supports  was  a  mistake  of  judgment  to 
such  a  degree  as  showed  that  they  ought 
not  to  be  in  the  business,  they  are  just  as 
guilty.  Nobody  out  of  ignorance  has  the 
right  to  risk  the  lives  of  other  men." 

The  Engineering  and  Commercial  Ble- 
ments  Should  Be  Separated. 

We  quote  the  title  to  these  remarks  be- 
cause it  expresses  the  burden  of  argument 
in  several  recent  papers  discussing  rein- 
forced concrete.  Its  contention  is  not  new 
in  engineering  history.  It  is  older  by  far 
than  is  reinforced  concrete.  Among  other 
places  it  will  be  found  in  a  great  variety  of 
phrasing  in  the  steel  bridge  literature  of 
say  20  years  ago.  Then  engineers  were  de- 
ploring the  practice  which  bridge  works 
had  of  drumming  up  bridge  jobs  on  de- 
signs of  their  own  which  were  generally 
prepared  free  of  charge  and  which, 
moreover,  were  often  proprietary.  The 
practice  had  many  possibilities  fbr  vicious- 
ness  and  they  were  not  infrequently 
taken  advantage  of.  The  conditions  today 
in  some  classes  of  reinforced  concrete  con- 
struction are  not  unlike  the  conditions  in 
certain  lines  of  steel  bridge  work  20  years 
ago.  Their  improvement  in  so  far  as  they 
are  bad  will  follow  along  the  same  lines. 

In  one  of  the  papers  referred  to  above  it 
is  asserted  that  the  design  and  supervision 
of  reinforced  concrete  work  should  be 
placed  only  in  the  hands  of  competent  inde- 
pendent engineers.  The  same  action  was 
urged  in  steel  bridge  practice  during  the 
period  mentioned  above.  It  was  not  taken, 
however.  Instead  the  bridge  buyer  ap- 
pointed his  own  engineer  to  inspect  and 
check  up  the  designing  and  other  work  of 
the  bridge  manufacturer.    This  is  the  prac- 
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tice  today  in  the  great  bulk  of  all  steel 
bridge  work.  The  bridge  manufacturer  is 
allowed  to  work  out  his  own  designs  con- 
forming to  general  rules  and  restrictions 
laid  down  by  the  purchaser's  engineer  and 
subject  to  the  purchaser's  engineer's  in- 
spection and  revision.  In  this  way  the 
manufacturer's  knowledge  of  the  effect  of 
design  on  shop  and  erection  costs  is  taken 
advantage-  of  without  sacrificing  the  own- 
er's interests  in  any  particular. 

In  reinforced  concrete  work  the  effect  of 
design  on  construction  costs  is  even  great- 
er than  it  is  in  steel  bridge  work.  A  de- 
signer unfamiliar  with  practical  construc- 
tion methods  in  say  reinforced  concrete 
building  work  can  make  a  structure  cost 
from  10  to  20  per  cent  more  than  it  need 
cost  and  not  gain  a  cent's  worth  of  in- 
creased stability  or  strength.  In  fact,  no 
designer  in  reinforced  concrete  ca'n  be  a 
really  good  designer  without  a  profound 
knowledge  of  methods  and  cost  of  doing 
reinforced  concrete  work.  It  is  in  the  pos- 
session of  this  knowledge  that  the  actual 
builder  of  reinforced  concrete  buildings 
can  be  of  immense  service  in  the  labor  of 
designing.  It  will  be  better  for  the  build- 
ing owner  to  take  advantage  of  this  service 
than  to  cast  it  aside  because  it  may  involve 
the  risk  that  may  follow  from  not  having 
the  engineering  and  the  commercial  ele- 
ments separated.  He  can  do  it  and  can  re- 
duce the  risks  to  a  very  small  amount' by 
doing  as  the  purchaser  of  steel  bridges 
does — by  independent  engineering  inspec- 
tion and  supervision  of  the  builder's  de- 
signs and  methods  of  construction. 


The  suppression  of  dust  on  macadam 
roads  by  surface  treatment  with  coal  tar 
preparation  and  asphaltic  oils  has  been 
tried  with  much  success  on  the  South 
Parks  of  Chicago,  III.  The  cost  has  been 
from  sVi  to  6J^  cts.  per  square  yard  for 
the  first  treatment,  which  will  last  from 
one  to  two  years  according  to  the  amount 
of  use.  The  method  of  application  is  to 
spread  the  preparation  hot,  about  J4  gallon 
per  square  yard,  with  a  layer  of  limestone 
chips  over  it  while  still  soft,  and  roll  thor- 
oughly. 


The  Interstate  Commerce  Commission  in 
a  special  report  on  the  intercorporate  rela- 
tionship of  railways  shows  that  on  June  30, 
1906,  out  of  over  $18,000,000,000  of  out- 
standing railway  securities  $5,300,000,000  is 
held  by  railway  corporations,  leaving  out- 
standing in  the  hands  of  the  public  about 
$7,800,000,000  of  funded  debt  and  $4,700,- 
000,000  of  stock. 


In  a  special  message  vetoing  a  bill  for 
the  construction  of  a  dam  by  the  Rainv 
River  Improvement  Co.,  President  Roose- 
velt warns  Congress  that  there  are  pending 
in  this  session  bills  which  propose  to  give 
away  without  price,  steam  rights  capable  of 
developing  1,300,000  H.  P.,  whose  produc- 
tion would  cost  annually  25,000,000  tons  of 
coal. 
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Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  constmctinK  concrete 
and  reinforced  concrete  structures.  It  will  cover  tlie  selection,  testing  and  pro- 
portioning of  concrete. materials;  laboratory  tests  of  concrete;  concrete  mixing, 
transportation  and  placing;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection,  it  will  also  contain  articles  on  new  and  Interesting 
*  developments  in  the  design  of  reinforced  concrete. 


Method  and  Cost  of  Constructing  a 

Concrete  Reseryolr,  City  Park, 

Pomona,  Cal. 

BY   CHARLES    KIBBY   FOX,   C.    E.* 

The  concrete  reservoir  herein  described 
was  erected  in  the  summer  of  1904  on 
Point  Lookout,  Ganesha  Park,  Pomona, 
Cal.  It  was  designed  by  Mr.  Geo.  P. 
Robinson,  City  Engineer,  and  Mr.  Albert 
Simmons  had  the  contract.  The  writer 
was  in  direct  charge  of  construction. 

The  reservoir  is  oval  in  form  (Fig.  i), 
being  77.7  ft.  by  40.7  ft.  over  all.  It  is  12 
ft.  deep  and  the  floor  has  a  slight  slope  to 
the  sluice  box.  Iron  ladders  are  placed  in 
each  of  the  quarter  points.  The  inlet  and 
overflow  pipes  are  near  the  top  of  the 
walls;  the  discharge  pipe  is  iz  ins.  above 
the  botom  of  the  reservoir  and  the  sluice 
pipe  is  set  in  a  bowl  3  ft.  in  diameter  and 
4  "ins.  deep.  It  is  the  lowest  part  of  the 
reservoir. 

The  walls  (Fig.  2)  are  12  ft.  high.  They 
were  designed  to  be  6  ins.  thick  at  the  top 
and  15  ins.  thick  at  the  bottom  and  to  be 
connected  with  the  bottom  of  the  reservoir 
with  a  i2-in.  radius.  The  bottom  is  4  ins. 
thick.  Before  the  walls  were  started  it 
was  decided  to  add  a  6  x  30  in.  ring  to  the 
outside  of  the  top,  making  the  top  12  ins. 
wide.  The  joint  connecting  the  walls  with 
the  bottom  was  put  in  about  12  ins.  from 
the  inside  edge  of  the  radius. 

Around  the  sluices  and -inlet  and  outlet 
pipes  a  larger  mass  of  concrete  was  used. 
The  finish  was  j4-in.  thick  and  was  water 
proofed. 
The  contract  price  of  the  reservoir 

was  $1,625.00 

Extra  concrete  in  ring,  8.3  cu.  yds.       60.90 
Extra  valve,  screws,  etc 16.00 


$1,701.90 

Include  valve  box  changed $     25.00 

Cost  of  reservoir r.726.90 

Excavation. — The  greater-  part  of  the  ex- 
cavation of  the  oval,  about  77  x  40  ft.,  and 
the  tunnel  was  done  by  the  city  by  force 
account.  I  have  no  records  of  the  costs  of 
this  part  of  the  work.  The  contractor 
trimmed  down  the  sides  and  bottom  of  the 
reservoir,  in  all  about  5,000  ft.,  at  a  cost 
of  $71.60,  or  VA  cts.  per  sq.  ft. 

Pifes,  Valves,  Etc.— The  pipes,  valves, 
etc.,  as  provided  in  the  specifications  cost 
$455.52  and  the  extra  valve  sets  installed 
cost  $16.  The  laying  of  the  pipe  cost  $9.70. 
The  tunnel   excavation   '  )    get     down     to 


grade  cost  $52.38,  making  a  total  of  $533.60. 
This  includes  5  6-in.  Ludlow  valves,  270 
lin.   ft.  of  heavy  6-in.  cast  iron  pipe  and 
80  ft.  of  6-in.  vitrified  pipe,  all  installed. 
Cleaning  Up. — The  contractor  mixed  the 


1 — General  Plan  of  Reservoir. 


concrete  for  the  walls  on  the  floor  of  the 
reservoir  and  to  clean  out  his  old  concrete 
cost  him  $22.25.  The  final  clean  up  cost 
him  $7.00,  making  a  total  cost  for  cleaning 
up  of  $29.25. 

Concrete. — The  concrete  was  specified  to 
be  I  part  cement,  2  parts  sand  and  4  parts 


•Pomona.  Cal. 


Fig-  2— Cros»«ection  of  Wall 

gravel  (pea  size  to  2-in.  ring).  As  put  in, 
a  cement  barrel  wa$  filled  and  emptied  six 
times  with  the  pin  run  of  sand  and  gravel 
and  four  sacks  of  cement  (i  bbl.)  were 
emptied  on  top  of  it;  it  was  then  turned 
wet.    The  costs  per  cu.  yd.  were  : 

Per  cu  yd. 
Labor  $1.09 


Cement,    1.08  bbl.   at   $3,   delivered..  j.q 

Sand  and  gravel  at  $1 0.93 

Water  (had  to  be  pumped) aj4 

Forms,  labor  and  lumber 076 

Total  $6.35 

The  wages  paid  labor  were  $1.75  and 
$2  per  day,  foreman  mason  $4  per  day. 
Carpenters  were  paid  43  cts.  per  hour  and 
lumber  cost  $33  per  M  ft.  B.  M.  A  9-hour 
day  was  worked. 

Finish. — The  j4-in.  finish  was  specified  to 
be  i-i,  but  that  did  not  work  well,  so  »•« 
increased  the  amount  of  sand.  It  was 
water  proofed.  It  was  mixed  very  thor- 
oughly with  35  lbs.  alum  at  6  cts.  per  lb, 
and  then  the  water,  containing  35  lbs.  good 
potash  soap  per  cubic  yards  of  mortar  was 
added.    The  finish  cost: 

Per.  cu.  yd- 

Materiais   $1445 

Labor,  mixing  and  applying n.90 

Total  $j6j5 

On  the  finishing  there  were  two  masons 
at  $4  plastering  and  enough    laborers  to 
keep  them     supplied     with     mortar.    The 
completed  floor  cost  9  cts.  per  sq.  ft. 
Summary  of  costs: 

Cement  at  $3  per  barrel $  481.50 

Sand  at  $1  per  cu.  yd 11330 

Soap  and  alum  at  6  cts.  per  lb 21.00 

Water   43^<» 

Timber jaoo 

Labor  and   superintendence 361.35 

Pipe  laying  (contract  price) 53360 


Total    $1,583:5 

The  reservoir  has  now  been  in  use  3'-! 
years  and  has  given  excellent  satisfaction 
Only  a  few  hair  cracks  have  appeared  on 
the  surface  and  none  of  the  plaster  ha- 
scaled  off. 


From  12  to  IS  per  cent  of  the  entire  loco- 
motive fuel  supply  of  the  Northern  Rail- 
way of  France  consists  of  briquettes.  The 
briquettes  are  cubical  in  form,  weigh  about 
22  lbs.  each  and  contain  from  18  to  22  ft' 
cent  of  volatile  matter.  They  are  used  lor 
kindling  the  fire' and  getting  up  steam  he- 
fore  the  engine  goes  on  duty,  and  also 
when  it  is  required  that  the  engine  shall 
put  forth  its  maximum  effort.  The  cost  of 
the  briquettes  during  the  past  three  yean 
has  ranged  from  $3.03  to  $4.^5  per  metric 
ton  of  2,204  lbs. 


.\n  important  patent  was  issued  March 
17,  1908,  patent  number  882,520,  to  Frank 
B.  Gilbreth,  and  is  now  owned  by  the  Cor- 
rugated Concrete  Pile  Co.  of  .\meriea. 
There  are  29  claims,  the  last  one  being: 
"29.  In  a  pile  sinking  apparatus,  the  combs- 
nation  with  jetting  means  and  pile  forcioc 
means,  of  means  for  interposing  a  cushiony 
ing  of  loose  material  between  the  pile  and 
the  said  forcing  means." 


Montreal,  Que.,  is  to  spend  $2,5oox)00  in 
putting  its  streets  in  repair  this  summer. 
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ComparatiTe  Costs  of  Mixing  Concrete 
by  Hand  and  by  Machine,  and 
Miscellaneous  Data  on  Con- 
crete and  Mortar. 

The  following  data  on  concrete  and  mor- 
tar have  been  compiled  by  Mr.  Clarence 
Mayer*  from  records  kept  in  constructing 
telephone  conduit  and  other  concrete  work. 
They  are  particularly  interesting  because 
of  the  large  number  of  jobs  from  which 
they  are  averaged. 

Comparison  of  Hand  and  Machine  Mix- 
ing.—The  data  given  in  Tables  I  and  II 
were  collected  on  conduit  work,  where  6- 
duct  or  S-duct  conduit  was  being  installed 


Average  load,  mixed  concrete. .  .lyi  to  I  Ji 
Shrinkage  of  Mortar  and  Contrete. — 
The  following  data  on  shrinkage  of  mortar 
and  concrete  are  averaged  from  records 
kept  on  many  jobs.  For  concrete  they  are 
based  on  washed  gravel  aggregates.  A 
certain  percentage  of  this  shrinkage  can  be 
charged  to  waste  resulting  from  mixing 
on  paved  streets,  rough  boards,  windy  days, 
etc.  The  figures  are  for  the  volume  of 
mixture  required  for  i  cu.  yd.  in  place: 

Cu.  Ft. 

I  cu.  yd.,  3  to  I  mixture 33-76 

1  cu.  yd.,  1-4-8  concrete 40.60 

I  cu.  yd,  1-3-8  concrete 36.63 

Quantity  and  Cost  of  Mortar  per  ifioo 
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and  where  the  mixing  gang  worked  all  day. 
They  show  the  cost  of  mixing  by  several 
'iiflferent  foremen  on  five  or  six  jobs  each. 
The  data  were  secured  without  the  knowl- 
edge of  the  foremen  so  that  no  attempt 
would  be  made  to  accomplish  more  than 
average  work.  The  days  on  which  the 
data  were  taken  were  selected  with  regard 
to  no  conditions  other  than  that  concrete 
be  mixed  all  day  and  the  weather  be  fair. 
The  cost  of  moving  mixing  boards  and 
mixer  and  time  consumed  in  getting  tools, 
etc,,  when  starting  work  are  included  in 
the  costs,  but  supervision  and  expenses  are 
not  included.  The  advantage  of  mixing  by 
machine  when  the  work  requires  the  mix- 
ing of  more  than  a  small  quantity  of  con- 
arte  is  clearly  shown  by  these  data. 

Average  Wheelbarrow  Loads. — The  fol- 
lowing data  on  average  wheelbarrow  load 
are  based  on  actual  tests  made  on  nu- 
merous jobs  without  knowledge  of  either 
foremen  or  laborers.  They  show  the  av- 
erage load  wheeled  by  the  average  laborer 
and  are  as  follows: 

Items.  Cu.  Ft. 

Measured  capacity  of  wheelbarrow....  3 
.Average  load,  sand,  gravel  or  stone... 

2%  to  3j4 

•Formerlv  Cost  Statistician  and  Facilities 
En^neer.  Chlcaeo  Telephone  Co.  Author  of 
•Telephone  Construction— Methods  and  Cost." 


Bricks. — The  quantity  of  mortar  required 
per  1,000  bricks  is  0.9  cu.  yd.  This  quan- 
tity is  based  on  building  vaults  of  sewer 
brick  averaging  in  size  8  x33ii  x  2%  ins., 
the  wall  of  the  vault  being  two  bricks  thick 
and  every  6th  course  being  laid  as  head- 
ers and  the  horizontal  mortar  joints  being 
yi  in.  and  the  vertical  mortar  joints  being 
^  in.  thick.  Some  of  the  morfar  is  lost 
over  the  brick  of  the  wall,  some  is  lost  in 
handKng  and  some  is  used  in  incidental 
work  such_  as  .cementing  in  a  sewer  .trap. 
Where  'this  figure  has  been'  used  in  esti- 
mating, the  variation  in  quantity  between 
the  estimated  and  aictual  quantity  used  has 
been'  less  than  2  cu.  ft.  per  .vault.  With 
cement  costing  43^4  cts.  per  bag  and  sand 
costing  $1.90  delivered  on  the  work  the 
cost  of  mortar  per  1,000  brick  is  as  fol- 
lows: 

Mortar  I  cement  2  sand $5.81 

Mortar  i-  cement  3  sand 4.88 


The  U.  S-  Fores.t  Sei;vice  now  has  ad- 
ministration over  more  than  164,000,000 
acres  of  land.  This  is  slightly  more  than 
one-fifth  of  the  country's  total  forested 
area ;  the  remainder  is  in  the  hands  of  priv- 
ate owners.  Nearly  all  the  timberland  of 
the  unappropriated  public  domain  is  now  in 
the  National  Forests. 


LETTERS  TO  THE  EDITORS. 
Cost  of  Constructing  a  Reinforced  Con- 
crete Culvert. 

Sirs:  In  your  issue  of  February  12, 
1908,  under  the  heading  "Method  and  Cost 
of  Constructing  a  Reinforced  Concrete  Cul- 
vert," we  are  unable  to  figure  out  the  cost 
of  construction  of  this  culvert  from  the 
data  given  to  agree  with  that  of  Count> 
Surveyor  Wm.  Kohlraan,  as  stated  in  the 
article. 

We  have  checked  volume  of  masonry, 
which  seems  to  be  correct.  We  note  the 
mixture  2-2-6,  which  according  to  our  ex- 
perience gives  aggregates  about  as  follows : 
Cement  2.06  bbls.  per  cu.  yd.,  sand  0.31  cu. 
yd.  per  cu.  yd.  and  crushed  stone  of  size 
noted  in  article  0.98  cu.  yd.  per  cu.  yd.,  be- 
ing same  as  given  in  Gilbreth's  "Field  Sys- 
tem." This  would  make  the  cost  for  91  cu. 
yds.  of  concrete  (assuming  there  was  no 
floating  or  finishing  after  forms  were  re- 
moved) as  follows : 
91  cu.  yds.  at  2.06  bbls.  cement  = 

187.46  bbls.,  at  $2 $  374.92 

91  cu.  yds.  at  0.31  cu.  yd.  sand  = 

28.21  cu.  yds.  at  60c 16  92 

91  cu.  yds.  at  0.98  cu.  yd.  chats  = 

89.18  cu.  yds.  at  80c 71-34 

Reinforceih't  (as  per  your  article)      114.00 

Lumber  (as  per  your  article) 62.00 

Labor  (as  per  your  article) 49S.00 

Total    $1,137  18 

Making  a  total  cost  per  cubic  yard  of 
about  $12.50.  We  believe  that  a  saving  of 
$1.20  per  cubic  yard  could  have  been  made 
by  using  a  1-2-4  mixture  and  just  as  satis- 
factory results  attained.  Will  you  kindly 
advise  us  if  there  was  not  a  mistake  in  the 
figures  in  the  statement.  Yours  very  truly, 
LeFevbe  &  Edw.\rds. 
By  J.  T.  Edwards. 

Cumberland,  Md.,  Feb.  17,  1908. 

(A  copy  of  this  letter  was  sent  to  Mr. 
Kohlman  for  reply  and  we  print  his  answer 
below. — Editors.] 

Sirs:  The  gentlemen  are  right.  I  have 
made  a  clerical  error,  as  follows :  It  should 
read  98  bbls.  of  cement  at  $2  per  bbl.,  $196. 
The  tailings  or  chats  cost  80  cts.  per  load 
of  lyi  cu.  yds.  for  hauling,  which  would 
make  their  cost  $0,533  per  cu.  yd.  The  ar- 
ticle says  the  chats  contain  more  or  less 
sand  and  there  were  but  10  cu.  yds.  used. 
We  also  placed  a  good  many  limestone 
rocks  (in  layers)  in  the  footings  and  abut- 
ments, up  to  the  spring  line  of' arch.  These 
rocks  were  found  on  the  ground,  having 
been  placed  in  stream  by  the  road  overseer 
for  a  road  crossing. 

Yours  Truly, 

Wm.  Kohlman. 

Carthage,  Mo.,  Feb.  21,  1908. 


Canada  has  spent  $91,000,000  in  canal 
construction,  and  is  now  expending  $1,730,- 
000  annually  for  further  improvements. 
Last  year  over  51,000,000  tons  of  freight 
were  transported  through  the  canals. 
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Earth  and  Rock  Section 


Note:  This  Section  is  devoted  to  metliods  and  coats  of  excavatinc  earth  and 
rocl<  and  building  embankments,  it  will  cover  the  gradinf  of  roads  and  rail- 
roads, diking  and  canal  work,  dredging,  building  reservoirs  and  earth  dams, 
sewer  and  water  pipe  trenching,  quarrying,  etc 


a  description  of  a  hopper  with  bottom 
used  in  loading  wagons,  see  Engineoi.ig 
Contracting,  Dec.  ii,  190?,  page  331.) 
The  hopper  was  piclced  up  and  moved 
about  as  needed  by  the  crane. 

The  machine  started  at  the  street  and 
dug  its  way  down  an  incline  which  wu 
left  so  the  machine  could  come  out  upon 


A  New  Style  Steam    Shovel   and  the 

Cost  of  Excavating  a  Cellar 

with  It. 

In  digging  the  foundation  and  cellar  of 
the  new  Foreman-Ford  building,  in  Min- 
neapolis, Minn.,  the  contractor.  The  John 
Wunder  Co.,  used  a  steam  shovel  manu- 
factured by  the  Browning  Engineering  Co., 
of  Cleveland,  Ohio. 

This  steam  shovel  is  a  radical  departure 
from  any  other  style,  being  simply  a  loco- 
motive crane  with  a  dipper  and  dipper  arm 
attached  to  the  boom.  These  shovels  al- 
though they  are  new  in  cellar  excavation, 
have  been  used  for  other  work  very  suc- 
cessfully. Fig.  I  shows  the  machine, 
weighing  about  25  tons,  with  a  i  yd.  dip- 
per, at  work  on  the  cellar  excavation  in 
Minneapolis,  while  Fig.  2  shows  a  smaller 
size  machine  at  work  excavating  clay  in 
a  brick  yard  in  New  Jersey;  the  car  being 
loaded  is  13  ft.  higher  than  the  shovel. 

The  shovel,  as  shown  in  Fig.  i,  loaded 
on  a  crib  of  timbers,  the  timbers  being 
put  in  place  and  taken  away  by  the  ma- 
chine. 

One  advantage  of  this  shovel  is  that  the 
boom  angle  is  variable,  being  raised  and 
lowered  by  a  lever  convenient  to  the  en- 
gineer's hand.  The  dipper  arm  works  on 
a  shipper-shaft  through  the  boom.  This 
allows  the  dipper  to  dig  both  low  down 
under  the  boom,  and  also  high  up  on  a 
bank;  and,  in  digging  this  cellar,  this  ar- 
wagons,  at  first  dumping  the  dirt  directly 


Fig.  2 — Steam  Shovel  Excavating  Clay  for  a  Brick  Plant. 


into  the  wagon,  but  afterwards  into  a 
hopper,  under  which  the  wagons  were 
driven  and  loaded.  This  hopper  was 
roughly  made,  having  no  bottom,  but  it 
saved  the  wagon  from  being  hit  by  th« 
dipper,  and  also  prevented  dirt  from  being 
spilled  oflF  the  wagon  when  loading.     (For 


Fig.  1. — Steam  Shovel  at  Work  in  Cellar  Excavation. 


it.  It  is  possible,  though,  for  the  sbo\-d 
to  excavate  this  earth,  and  be  taken  oat 
rangement  allowed  of  digging  within  a 
few  inches  of  an  adjoining  building. 

Two  men  only  are  needed  to  operate 
this  shovel,  the  engineer  and  fireman;  the 
latter  both  fires  and  trips  the  dipper  door. 
The  cost  of  operating  the  shovel  per  dar 
is  as  follows: 

Engineer,    10  hours $  3J» 

Fireman,    10   hours 200 

Coal,  Yi  ton zoo 

Oil   and  waste jo 

Depreciation   and    repairs,    estimated 

20  per  cent  per  annum 4.00 

Interest   on   investment i-» 

Total  operating  cost  per  day $1^50 

Although  the  manufacturers  claim  that 
this  shovel  can  excavate  800  ca.  yds.  per 
day,  yet  the  material  in  this  cellar  wa« 
very  hard,  being  stiff  yellow  clay,  and 
part  of  the  time  being  frozen  from  6  to 
10  ins.,  so  that  the  shovel  only  averaged 
400  cu.  yds.  per  day;  a  further  reason  for 
this  small  output  being  a  lack  of  wagons. 
Nevertheless  the  cost  of  loading  the 
wagons  was  only  3  cts.  per  cu.  yd.  and  in- 
cluding taking  the  shovel  to  another  job 
3  miles  away  the  cost  was  only  5  cts  per 
cu.  yd. 
The  Empire   Engineering  Co..  of  Mon- 
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treat,  Canada,  moved  one  of  these  shovels 
over  an  ordinary  wagon  road  a  distance  of 
two  miles,  tuider  its  own  steam.  Two  sets 
of  rails  were  used,  the  machine  picking  up 
the  set  in  the  rear  and  swinging  them 
around  in  the  front.  The  cost  of  moving 
was: 

One  engineer,    3    days $9.00 

3  laborers,  3  days  at  $1.60 14.40 

Fuel    4.00 

Oil   and    waste .60 

Team  hauling  water,  3  days 10.50 


Total    $38.50 

This  makes  a  cost  of  $19.25  per  mile, 
which  is  very  cheap.  The  fact  that  the 
crane  revolves  cheapens  the  moving  as 
well  as  much  other  work  it  does.  In  mov- 
ing ahead  in  the  cut  the  track  is  moved  in 
the  same  manner.  Then,  too,  when  the 
machine  has  cut  to  the  end  of  a  row,  it 
does  not  have  to  be  turned  like  a  shovel, 
but  it  revolves  on  its  circle,  and  imme- 
diately begins  digging. 

In  cellar  excavating,  after  the  earth  is 
excavated,  the  dipper  arm  can  be  taken 
off.  and  the  machine  used  as  a  crane  for 
hoisting  and  erecting,  or  for  pile  driving, 
and  for  other  purposes. 

It  can  be  equipped  with  a  clam-shell 
bucket,  and  used  for  unloading  sand  and 
stone  from  cars,  and  also  for  unloading 
coaL 

With  the  dipper,  trenches  can  be  diig  for 
sewers  and  water  pipes,  but  to  do  this  the 
machine  must  straddle  the  trench.  With 
an  orange  peel  bucket  it  can  still  dig 
ditches,  but  the  machine  can  travel  on  one 
side  of  the  trench.  It  can  also  be  used 
to  drive  sheet  piles  for  shoring,  likewise 
for  lowering  pipe  and  other  materials  into 
the  trench. 

.\nother  novel  use  of  this  machine  is  to 
clean  ditches  in  a  railroad  cut.  A  long 
dipper  arm  is  used  as  in  trench  work. 
The  shovel  is  put  on  a  flat  car  on.  a  track. 
The  whole  train  being  made  up  of  these 
cars  enables  the  shovel  to  move  along  on 
the  cars  excavating  the  ditches  on  each 
side  of  the  track.  When  not  being  used 
for  this  work,  it  is  unloaded  from  the  car 
and  used  for  handling  coal,  ashes  or  other 
materials. 


The  toul  excavation  on  the  Chagres  Di- 
vision of  the  Panama  Canal  during  Febru- 
ary was  200,145  cu.  yds.,  about  25  per  cent 
of  which  was  rock,  an  average  of  803  cu. 
rds.  per  shovel  per  day.  This  was  accom- 
plished with  three  45-ton,  two  6o-toii,  and 
six  70-ton  shovels,  and  gives  an  average 
excavation  per  day,  per  shovel-ton,  of  13.08 

cu.  yds.         ^-^^— -^— ^— ^— 

.\  resolution  is  now  before  the  City 
Council  of  Buffalo,  N.  Y.,  for  the  creation 
■'(  a  board  of  paving  commissioners  to  pre- 
pare the  specifications  for  all  pavements 
having  a  concrete  base.  The  resolution  pro- 
vides that  the  board  is  to  consist  of  the 
Commissioner  of  Public  Works,  the  City 
Chemist  and  a  contractor  informed  on  con- 
crete construction. 


Methods  and  Cost  of  Excavating  Holes 
with  Ezplosives. 

In"*  our  issue  of  Jaiv  i,  1908,  we  pub- 
lished the  cost  of  digging  holes  for  tree 
and  shrub  planting.  These  holes  were  dug 
by  hand  with  the  pick  and  shovel,  which 
has  been  the  usual  method.  Such  holes 
are  always  expensive  to  dig  and  yhen  3  ft. 
or  more  in  diameter  and  2  ft.  or  more 
deep,  cost  50  cts.  and  up  per  hole. 

Each  year  engineers  are  finding  that  they 
have  more  and  more  to  do  with  tree 
planting.  Railroad  companies  are  planting 
trees  for  tie  and  timber  supplies,  besides 
using  them  to  adorn  their  station  grounds. 
Around  reservoirs  and  filter  plants  they 
are  likewise  being  used.  They  are  also 
planted  as  a  protection  to  levees  and  dikes. 

It  is  for  these  reasons  that  we  give  space 
to  the  method  of  "blowing  a  hole"  used  by 
Mr.  H.  B.  Nellerton,  Special  Agent  of  the 
Long  Island  R.  R.  Co.,  in  planting  a  large 
number  of  trees  on  Long  Island. 

A  hole  was  churned  in  the  ground  where 
the  tree  was  to  be  planted,  with  a  chum 
drill,  at  an  angle  with  the  surface  of  35°  to 
40°.  The  hole  was  made  about  2  ft.  deep, 
and  loaded  with  a  half  stick  of  40  per  cent 
dynamite  ('A  Ih.)  and  shot.  This  blew 
out  of  the  ground  a  hole  about  3  ft.  in  di- 
ameter and  about  2  ft.  deep,  making  a  hole 
the  shape  of  a  cone.  The  soil  left  in  the 
bottom  of  the  hole  was  well  pulverized,  ad- 
mitting of  the  tree  being  planted  without 
further  preparation. 

One  man  accustomed  to  handling  explo- 
sives, with  a  helper,  blew  out  on  an  aver- 
age 250  holes  per  day,  working  10  hrs.  The 
dynamiter  prepared  the  charges  and  loaded 
the  holes,  tamping  them  but  little,  while 
the  helper  churned  the  holes  and  assisted  in 
other  work. 

The  cost  of  blowing  250  holes  was : 

1   man $  3.50 

I   man 1.50 

500  ft.  fuse  at  45  cts.  per  100  ft 2.25 

250  caps  at  75  cts.  per  too 1.87 

63  lbs.  of  dynamite  at  15  cts 945 


Total   $18.57 

This  gives  a  cost  of  7.4  cts.  per  hole. 
From  each  hole  about  4.7  cu.  ft.  of  earth 
was  excavated,  being  equal  to  .17  cu.  yds. 
At  the  above  cost  this  nvikes  43  cts.  per  cu. 
yd.  In  such  a  hole  trees  as  large  as  4  ins. 
can  usually  be  planted. 

With  a  deeper  hole  and  a  larger  charge 
of  explosive  larger  holes  could  no  doubt 
be  blown  out.  It  would  also  be  possible  to 
use  ejther  black  powder  or  Judson  instead 
of  dynamite,  and  the  work  might  be  cheap- 
ened by  the  use  of  either  of  them. 


The  railway  merger  in  Mexico  has  been 
accomplished  under  the  title  of  the  Nation- 
al Railways  of  Mexico,  with  an  initial 
share  capital  of  $230,000,000  gold.  It  in- 
cludes the  two  leading  trunk  lines,  the 
Mexican  Central  and  the  National,  and  a 
controlling  interest  is  held  by  the  govern- 
ment. 


A  Test  of  a  Hammer  Drill. 

We  are  frequently  asked  as  to  the  work 
that  a  hammer  or  plug  drill  will  do.  We 
give  an  account  of  a  test  made  recently 
at  Cobalt,  Ont.,  with  a  Sullivan  air  ham- 
mer drill  D  21. 

The  hole  was  a  dry  back  hole,  in  a 
drift,  at  a  slope  of  about  75,  and  was  in 
hard  conglomerate  rock  all  the  way.  Drill 
was  set  up  on  a  tie  in  the  track.  The  time 
taken  to  set  up,  after  connections  were 
made,  was  20  sees.  The  time  consumed 
from  the  starting  of  drilling  till  the  test 
was  completed  was  18  mins.  The  length 
of  hole  drilled  was  5  ft.  4^  ins. 

Five  pieces  of  drill  steel  were  used  and 
the  time  for  each  was  as  follows: 

Min.      Min. 

1st  drill  0 —  4  4 

2nd  drill   4 —  7  3 

3rd  drill    7— II  4 

4th   drill    II— 15  4 

5th   drill    15—18  3 

Total    18 

The  time  consumed  in  changing  drills  is 
included  in  above  and  was  from  15  to  20 
sees,  for  each  change.  The  cutting  fell 
from  the  hole  in  a  steady  stream  and  the 
air  in  the  vicinity  of  the  drill  was  not 
nearly  so  dusty  as  would  have  been  the 
■case  with  an  ordinary  percussion  drill. 


The  city  of  Logansport,  Ind.,  according 
to  press  reports,  lias  taken  a  somewhat 
unique  method  of  paying  a  contractor  for 
constructing  a  sewer.  Some  years  ago  a 
:ontract  was  let  for  building  a  sewer  in  the 
west  side  of  the  city.  The  contract  price 
was  about  $278,000,  of  which  $57499  was 
assessed  against  the  city,  and  the  balance 
igainst  abutting  property  holders.  After 
the  contract  had  been  let  it  was  found  that 
the  city  had  exceeded  the  2  per  cent  limit 
of  indebtedness,  and  because  of  this  some 
of  the  taxpayers  enjoined  the  city  from  pay- 
ing its  share  of  the  cost  of  the  sewer.  The 
injunction  was  made  permanent.  At  the 
last  session  of  the  Indiana  Legislature  a 
bill  was  passed  that  specifically  met  condi- 
tions as  they  existed  in  Logansport. 
Through  the  provisions  of  this  law  the 
Board  of  Public  Works  has  been  enabled 
to  lease  the  sewer  from  the  contractor, 
agreeing  to  pay  him  $3,722.25  semi-annual- 
ly, until  he  has  been  paid  $57499-  The 
terms  of  the  lease  call  for  10  years,  but  the 
city  can  at  any  time  pay  the  balance  on  the 
total  and  assume  full  possession  of  the 
sewer. 


The  total  amount  of  excavation  in  the 
Chagres  Division  of  the  Panama  Canal  has 
been  reduced  more  than  1,500,000  cu.  yds. 
from  the  original  estimate,  by  two  changes 
in  the  alignment  of  the  axis  of  the  Canal 
prism.  One  of  these  changes,  made  and 
approved  in  November,  1907,  caused  a  re- 
duction of  179,000  cu.  yds.,  and  the  second, 
made  and  approved  recently,  caused  a  still 
further  reduction  of  1,350,050  cu.  yds. 
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Twelve  Additional  Letters  Commend- 
ing  the   American  Society   of 
Engineering  Contractors. 

In  answer  to  editorials  and  invitations 
extended  to  engineers  and  contractors  to 
apply  for  membership  in  this  proposed  so- 
ciety, Mr.  Gillette  has  received  scores  of 
letters  advoc.-iting  the  formation  of  such 
an  organization. 

Applications  are  coming  in  rapidly,  the 
total  number  received  being  about  900.  It 
would  seem,  therefore,  that  the  permanent 
organization  should  soon  be  effected.  An 
application  blank  can  be  found  on  page 
14  of  the  advertising  section.  In  our  last 
issue  we  printed  12  letters  commending 
the  formation  of  this  society;  12  additional 
letters,  lately  received,  follow : 

Sir: — I  am  desirous  of  becoming  a  char- 
ter member  of  the  American  Society  of 
Engineering-Contractors,  provided  the  dues 
and  conditions  of  membership  shall  prove 
satisfactory  to  me  when  they  shall  b« 
decided  upon.  ,  v^ 

Very  truly  yours, 

Layton  F.  Smith,  C.  E., 

Resident  Manager  Trussed  Concrete 
Steel  Co.,  Baltimore,  Md. 


Sir: — Will  you  kindly  let  me  hear  from 
you  in  accordance  with  accompanying 
blank? 

Yours  truly, 

J.   S.  Caldwell, 
General  Contractor, 
Trenton,  N.  J. 


Sir : — I  am  enclosing  herewith  my  ten- 
tative application  for  membership  in  the 
A.   S.  E.   C. 

I  am  the  engineer  member  of  a  syndi- 
cate composing  several  companies,  of 
which  the  above  is  one,  engaged  in  rail- 
road, irrigation  and  other  work.  Though 
most  of  our  construction  is  let  outside  of 
the  firm,  the  overseeing,  etc.,  devolves  upon 
me  and  I  think  I  am  fairly  eligible  for 
your  society. 

My  previous  engineering  experience  has 
been  mainly  along  the  above  lines,  as  well 
as  mining,  prospecting  and  surveying. 

I  am  leaving  town  shortly,  so  kindly 
address  my  residence,  112  Bedford  road, 
from  where  letters  will  be  forwarded. 

Hoping  that  the  conditions  of  member- 
ship prove  acceptable  and  wishing  the  soci- 
ety every  success,  I  am. 

Very  truly  yours, 

A.  B.  Bowes, 
Lindsay,  Bobcaygeon  &  Pontypool  Ry., 
Toronto,  Canada. 


Sir: — I  am  interested  in  the  new  society 
of  E.-C.  which  you  are  engaged  in  form- 


ing and  hand  you  herewith  my  application 
for  membership  subject  to  conditions  in 
blank  form. 

Yours  truly, 

M.  W.  Smith,  C.  E.. 
505  E.  5th  St.. 
Little  Rock,  .Ark. 


Sir : — Herewith  application  of  Mr.  Burke 
and  myself  for  membership  in  the  Amer- 
ican Society  '  of  Engineering  Contractors. 
The  organization  is  along  the  right  lines 
and  should  be  productive  of  much  good. 
Very  truly, 

L.  S.  JosfiPH, 
Burke  &  Joseph, 
General  Railroad  Contractors, 
Cape  Girardeau,  Mo. 
Also  of  Burke  Bros.  Construction  Co.  and 
•    Missouri  Construction  Co. 


Sir: — I  enclose  herewith  my  application 
for  membership  in  the  American  Society 
of  Engineering-Contractors.  Please  keep 
me  advised  as  to  your  progress  in  this 
matter. 

Yours  truly, 

James  H.   Bacon, 
Harbor  Engineer, 
Grand  Trunk  Pacific  Ry., 
Prince  Rupert,  B.  C. 


Sir: — Please  find  my  application  enclosed 
for  charter  membership  to  the  American 
Society  of  Engineering  Contractors.  This 
is  a  society  that  I  think  the  contractors 
of  America  have  long  felt  the  need  of  and 
my  earnest  wish  is  that  your  undertaking 
will  be  successful  to  the  extreme. 
Yours  respectfully, 

E.  Clarence  Hincston, 

Contractor, 
479  Marshall  St.,  Milwaukee. 


Sir: — Enclosed  find  application  for  mem- 
bership in  your  newly  organized  American 
Society  of  Engineering  Contractors. 

I  note  with  pleasure  the  class  of  men 
who  are  applying  for  membership,  and 
trust  that  the  personnel  of  the  society  will 
be  maintained  to  the  extent  that  member- 
ship in  the  same  will  be  an  indorsement  of 
one's  ability,  integrity,  etc. 

With  best  wishes  for  the  success  of  the 
society,  I  beg  to  remain, 
Yours  sincerely, 

A.  B.  Coluns, 
Vickery,  Foster  &  Collins, 
Consulting  and  Contracting  Engineers, 
Denver,  Colo. 


Sir: — I  am  enclosing  herewith  applica- 
tion for  charter  membership  in  the  Amer- 
ican   Society   of     Engineering- Contractors, 


s'.ihjcct  to  conditions  as  stated  in  applics- 
ticii.  I  am  confident  that  such  an  orgarJ- 
z.-i.tion  will  prove  to  be  of  great  value  to 
both  engineers  and  contractors,  betwetu 
whom  the  best  of  relations  should  alway? 
exist,  to  accomplish  maximum  results  at 
minimum  cost.  .And  I  wish  further  10 
state  that  ENciNEERiNG-CoNTR.^cnNc  is  a 
most  welcome  weekly  visitor  and  withoK 
doubt  is  filling  a  niche  in  the  Engineering- 
Contracting  World,  supplying  a  long-fel; 
need. 

Sincerely  yours. 
Chas.  W.  Quinn,  C.  E., 
Concrete   Inspector,   Engr.   Const., 
C.  S.  N.  O.  &  P.  R.  R. 
Houston  Heights,  Texas. 


Sir: — Am  enclosing  herewith   my  appli- 
cation   for    charter     membership    in    tbt 
.American  Society  of  Engineering-Conirin- 
ors  as  per  conditions  printed  thereon. 
Very  truly, 

G.  W.  Ely,  Jr., 
Resident  Engineer,  J.  G.  White  &  Co., 
Hatfield,  Wii 


Sir: — I  herewith  enclose  you  applicatioc 
for  charter  membership  in  American  So- 
ciety of  Engineering-Contractors.  I  am  of 
the  opinion  that  this  society  will  prove  to 
be  highly  beneficial  to  all  parties  imr- 
ested. 

Yours  very  truly, 

Thos.  H.  Walkes 
Gen'l  Mgr.  Carter  Construction  Co, 
Qeveland,  Ohio 


Sir : — I  attach  hereto  my  application  for 
charter  membership  in  the  American  So- 
ciety of   Engineering-Contractors. 

I  believe   the   movement — like  a  rocktr 
built  for  two — will  fill  a  long-felt  want 
Yours  truly, 

J.  F.  Weruch. 
1217  George   St.,   Chk^go,  111. 
Commonwealth  Edison  Co. 


The  chief  of  the  sanitary  service  at  Ga- 
boon, French  Africa,  has  been  experiment- 
ing with  the  cactus  as  a  substitute  for  p<j 
troleum  for  the  extermination  of  nx* 
quitoes  in  warm  climates.  The  thick,  pufl 
leaves  of  the  cactus,  cut  up  in  pieces,  art 
thrown  into  water  and  macerated  until  I 
sticky  paste  is  formed.  This  paste  is  spreM 
upon  the  surface  of  stagnant  water,  aai 
forms  an  isolating  layer  which  prevents  4 
larvae  of  the  mosquitoes  from  coming  to  tk 
top  to  breathe  and  destroys  them  th: 
asphyxiation.  The  mucilaginous  cai 
paste  is  said  to  hold  its  place  indefinit 
lasting  weeks,  months,  or  even  an  entil 
year ;  and  the  period  of  development  of 
larvae  being  but  about  a  fortnight,  it  14 
the  most  thorough  effect. 


Concrete  is  used  to  a  very  small  exta 
in  Greece,  the  sidewalks  of  cities  and  'ow 
being  very  generally  paved  with  marblt 
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Methods  and  Costs;  Some  Old;  Some 
New. 

Concrete  Posts  for  Marking  Comers. 
—In  certain  sections  of  Illinois  the  sur- 
veyors use  concrete  posts  for  marking 
the  corners  for  their  surveys.  These 
jiosts  are  30  ins.  long,  i'A  ins.  diameter 
at  the  top,"  and  4^  ins.  at  the  bottom, 
with  a  die  mark  in  its  top  giving  name, 
address  and  a  cross  or  cut  for  the  point 
indicated  to  mark  the  corner.  The  mold 
or  form  in  which  the  post  is  made  is  of 
galvanized  iron,  bent  to  hold  its  cylin- 
drical shape,  about  1  in.  larger  in  diam- 
eter than  the  desired  size  of  the  post. 
When  ready  for  use  it  is  sprung  down 
to  its  required  dimensions  and  is  held 
in  place  by  three  wire  rings,  one  at 
<.'ither  end  and  one  near  the  middle. 
These  rings  are  of  No.  6  wire,  with  ends 
left  about  4  ins.  long  for  handles  to 
press  down  before  the  cement  is  put  in- 
to the  mold  and  also  to  push  up  or 
loosen  when  the  post  has  set  sufficiently 
to  remove  from  the  mold.  The  con- 
crete for  the  post  is  made  of  1  part  of  - 
Portland  cement,  to  3  parts  sand  and  3 
parts  of  IH-in.  crushed  limestone.  The 
top  inch  is  made  of  neat  cement.  For 
comers  where  it  is  desired  to  build  to 
the  line,  the  form  should  be  made  square 
and  have  the  "comer  point"  at  one  cor- 
ner of  the  post. 

Restoring  Flooded  Machinery  to 
Operation. — A  portion  of  the  electrical 
equipment  of  a  power  plant  was  sub- 
merged by  a  flood,  the  water  rising  to  a 
height  of  about  12  ft.  above  the  floor, 
remaining  at  this  level  for  two  days,  and 
then  gradually  subsiding,  taking  ten 
days  to  reach  the  floor  level.  The  sub- 
merged machinery  consisted  of  a  350 
K.  W.  direct  current  generator  direct 
connected  to  a  horizontal  engine,  a  200 
K.  W.  direct  current  generator  also  di- 
rect connected  to  a  horizontal  engine, 
and  22  motors,  ranging  in  capacity  from 
IH  to  75  H.  P.  As  the  water  subsided 
the  engrineer  made  his  way  about  the 
engine  room  on  a  raft  and  by  means  of 
a  force  pump  kept  the  mud  washed  from 
the  exposed  parts  of  the  machinery. 
This  washing  process  was  continued  im- 
til  the  flood  water  was  well  below  the 
floor  level  and  the  lowest  parts  of  the 
machines.  In  the  meantime  about  2J4 
ft.  of  mud  which  had  been  left  by  the 
flood  was  removed  from  around  the  en- 
gines and  generators.  The  generators 
were  then  housed  in  by  a  double  thick- 
ness of  matched  flooring,  aiid  steam 
coils  placed  along  the  bottom  at  each 
side.  Live  steam  was  supplied  to  these 
coils  day  and  night  for  a  week,  and  the 
Renerators,  still  enclosed,  were  then 
slowly  revolved  for  a  time.  After  the 
housings  were  removed,  the  generators 
were  cleaned  and  the  brush  yokes  and 
I'tads  taken  apart  and  brightened,  espe- 
cial care   being  taken   to  touch   up  all 


points  of  electrical  contact.  In  making 
the  first  trial  of  the  machines  they  were 
brought  up  to  full  voltage  gradually  and 
the  load  put  on  by  degrees.  As  to  the 
motors,  the  smaller  ones  were  taken 
apart  and  baked  in  one  of  the  houses; 
while  the'  larger  ones  were  housed  in 
place  and  treated  like  the  generators. 
It  is  stated  that  neither  motors  nor  gen- 
erators suffered  an  increase  in  maximum 
heating  temperatures  or  loss  of  efficiency. 

Cost  of  Gold-Gravel  Mining.— The 
following  data  on  the  cost  of  mining  in 
Alaska  have  been  taken  from  a  U.  S. 
Geological  Survey  Bulletin  prepared  by 
C.  W.  Purington.  The  data  were  com- 
piled from  statistics  collected  in  the 
summer  of  1904.  The  costs  include  de- 
preciation on  plant.    In  figuring  out  this 


ably  about  $S  per  day  with  board.  Fore- 
men at  Fairbanks  received  $14  per  day 
without  board.  The  sections  for  which 
the  costs  were  obtained  were  divided 
into  three  provinces  as  follows:  South 
Coast  Province,  which  includes  the 
Juneau,  Porcupine  and  Sunrise  Districts 
of  Alaska;  the  Interior  Province,  which 
includes  the  Atlin  District  of  British 
Columbia,  the  Klondike  District  of 
Yukon  Territory  and  the  Fortymile, 
.  Eagle,  Birch  Creek,  Fairbanks,  and 
Rampart  Districts  of  Alaska;  and  the 
Seward  Peninsula  Province,  which  in- 
cludes the  Nome,  Council  and  Solomon 
Districts  of  Alaska. 

The  average  cost  of  the  gold-gravel 
mining  operations  in  the  Interior  Prov- 
ince and  the  Seward  Peninsula  Province 


AVERAGE  COST  OF  GOLD  GRAVEL  MINING    OPERATIONS    IN    NORTHWESTERN 

AMERICA. 

'     Interior    Province Seward   Peninsula  Province. 

Ave.        Thick-     Thick-  ~  

capacity    nesa         neas 


Ave.  Thick-  Thlck- 

oupa-    ness    ness 
Cost    Ity  cu.  of  de-  of  gravel  Cost 
per  cu.  yd.  per  posit  worked,     cu. 
yd.       24  hrs.  Feet.     Feet.       yd. 


37.4 


8.6 
20 


17.5 
14 

15 

8 

22 


37.4       $0,238 


3.5 
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4.5 
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9 
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22 


2.39 
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2.14 
2.43 

1.75 
1.25 

1.46 


658 


145 
200 


550 


12 


6.6 
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12 


3.3 

5 


l.'> 


11 


cu.  yds.  of  De-  of   gravel 
per  24      posit,     worked, 
hrs.        Feet.      Feet. 
HydraullcklnK,   no   puraplns   of 

water    1,049 

HydrauUcklDK   with   use  of  hy- 
draulic elevator   

Open  cut;  shoveling  Into  sluice 

boxes,  Including  stripping  top 

dirt;    no  pumping 68 

Open   cut;   norse  scraping 105 

Open   cut;   shoveling;   wheeling 

to     bucket;     cable     tram     to 

sluice    162 

Open   cut;   shoveling  Into   cars; 

track  and  Incline  to   sluice...    450 
Open  cut;   shoveling  into  buck- 
ets    or     skips:     skidding     or 

tramming,   and   derricklng  to 

sluice    233 

Open  cut;   shoveling  Into  sluice; 

tailings  by  hydraulic   lift 184 

Open     cut;     steam-shovel     ex- 
cavating;  track    and    Incline 

to    sluice    800 

Open     cut;     steam     scraping: 

generally  on    stripping    work 

or  tailings    92 

Dredging     1,063 

Drifting       partly       frozen       or 

thawed       ground       requiring 

timbering    SO 

Drifting    and     thawing    solidly 

frozen   ground;    little    or    no 

timl>ering    75 

Winter      drifting      and      spring 

sluicing    of    dumps 50 

Mining  or  stripping  overburden 

by   ground    sluicing ISO 

Hydraullcklng     by     means     of 

pumped    water    830 

Booming      with      self-dumping 

water   gate    250  .  _  ,,.  

*MucK  and  top  gravel.    tMuck  or  fine  silt  and  Ice;  from  60  to  75  per  cent  Ice. 
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1.000         30         27 


.91 


.52 


15 
35 

8.7 
35 
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4.49 
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4.4 

3.38 
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35 

4 

3.6< 

26.4 

4.4 

6.14 

83 

85 

4.3 

4.61 

9 

9t 

.17 

178 

4 

4t 

.10 

33 

33 

.65 

260 

23 

23 

.98 

7.6 

6* 

.07 

.  *. 

,  , 

,  , 

depreciation,  six  years,  in  general,  was 
taken  as  the  average  life  of  an  individual 
property,  and,  except  in  the  case  of 
winter  drifting  operations,  120  days  as 
the  working  season.  In  cases  where  ex- 
pensive plants  have  been  installed  the 
amortization  was  calculated  separately 
for  each  case;  in  cases  of  shoveling-in' 
and  small  mechanical  plants,  the  instal- 
lation and  maintenance  cost  was  taken 
at  an  average  amount  for  a  group  of 
operations  in  each  district.  The  cost  of 
fuels  available  for  use  in  Alaska  were 
about  as  follows:  Bituminous  coal  at 
Nome,  $17  per  ton  of  2,000  lbs.;  crude 
oil  at  Nome,  $3  per  bbl.;  spruce  wood, 
average  price  in  interior,  $12  per  cord. 
The  scale  of  wages  for  laborers  ranged 
from  $3.50  to  $4  at  Juneau,  to  $10  per 
day  at  Fairbanks;  the  average  was  prob- 


are  shown  in  the  accompanying  table. 
It  should  be  stated  that  in  the  costs,  lost 
time,  the  prices  paid  for  mining  prop- 
erty, and  the  cost  of  equipment  other 
than  that  relating  to  actual  mining  (i. 
e.,  railways,  wagon  roads,  etc.)  are  not 
taken  into  account: 

The  average  cost  of  gold-gravel  min- 
ing operations  in  the  South  Coast  Prov- 
ince was  as  follows: 

jfo^  oiHj   swt^  '<a 


SB'  :  it? 
?S    :  is 


Tu  Jj^W 


H.vdraullcklng,   no  pump- 
ing   of    water    833    30.3    30.3     80.20 

Hydraullcklng    with    use 
of  hydrauUo  elevator. 860      86       36  .81 

Open  cut;  shoveling  In- 
to alulce  boxes.  In- 
cluding stripping  top 
dirt;    no    pumping 64      5.6      8.7      2.01 
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The   Itemized  Cost  of  the  Northern 

Pacific  Railway  System  as  Esti- 
mated by  Its  Chief  Engineer. 

In  our  issue  of  July  24,  1907,  we 
gave  the  itemized  cost  of  1,000  miles 
of  the  C  M.  &  St.  P.,  as  estimated  by  its 
chief  engineer,  and  given  in  the  form  of 
testimony  in  the  "South  Dakota  Rate 
Case."  In  this  article  we  give  a  similar 
estimate  prepared  by  Mr.  W.  L.  Darling, 
chief  engineer  of  the  N.  P.  Ry.,  and  in- 
troduced as  part  of  his  testimony  in  the 
"Spokane  Rate  Case"  before  the  Interstate 
Commerce  Commission  a  few  months  ago. 

While  many  of  the  quantities  were 
guessed  at  by  Mr.  Darling,  and  while  no 
quantities  at  all  are  given  for  many  items, 
but  simply  lump  sum  estimates,  still  these 
data  are  worthy  of  being  recorded,  if  only 
to  indicate  the  relative  cost  of  different 
items.  Engineering,  for  example,  is  esti- 
mated at  3  per  cent  of  the  total,  and  this 
percentage  is  undoubtedly  not  far  from 
correct,  although  the  actual  amount  esti- 
mated for  engineering  is  unquestionably 
very  liberal. 

The  reader  should  bear  in  mind  that 
this  estimate  was  prepared  for  the  pur- 
pose of  proving  that  the  Northern  Pacific 
Ry.  is  not  earning  an  unreasonable  amount 
of  money,  considering  what  the  physical 
value  of  the  property  is  today.  The  city 
of  Spokane  contends  not  only  that  it  is 
discriminated  against  in  the  matter  of 
transcontinental  freight  rates,  but  that  the 
rates  are  in  themselves  too  high,  and  yieln 
an  unreasonable '  profit  to  the  railways. 
The  Northern  Pacific  and  Great  Northern 
Rys.  contend  that  their  rates  are  reason- 
able and  yield  only  a  fair  profit;  and,  in 
proof,  they  have  submitted  estimates  of 
the  cost  of  reproducing  their  entire  sys- 
tems as  they  stand  today,  using  what  they 
claim  to  be  current  unit  prices.  Regard- 
ing these  unit  prices,  it  is  only  fair  to  say, 
that  the  City  of  Spokane  contends  that 
they  are,  in  nearly  every  instance,  unrea- 
sonably high.  Mr.  Halbert  P.  Gillette,  in 
behalf  of  the  City  of  Spokane,  testified 
that  much  lower  unit  prices  are  commonly 
paid  by  railways  in  the  northwest.  He 
also  criticised  the  quantities  in  many  in- 
stances, claiming  that  they  were  mere 
guesses,  and  not  trustworthy.  We  shall 
not  go  into  all  the  testimony  that  was  of- 
fered by  both  sides  in  the  controversy, 
further  than  to  put  on  record  an  abstract 
of  the  testimony  of  Mr.  W.  L.  Darling, 
chief  engineer  of  the  N.  P.,  and  Mr.  Hoge- 
land,  chief  engineer  of  the  G.  N. 

The  mileage  of  the  N.  P.  is  as  follows: 

Miles. 
Main     line,     single     and     second 

track    2,860.67 

Branch    lines,    main    and    second 

track    3.014  24 

Spurs,   sidings  and  yard  tracks...   1,819.88 

All    tracks,    total 7.69479 

Of  this  track  only  112  miles  is  second 
track. 


Mr.  Darling's  estimate  of  the  cost  was 
presented  in  the  following  form: 

Grading  and   track $138,745,971 

Grade  revisions,  1897  to  1901..  2,350,600 

Turnouts    1,838,750 

Permanent    bridges     9,950,248 

Temporary    bridges    4,284,580 

Culverts    3^091,000 

Wooden    bridges   filled 4,518,600 

Tunnels    3,921421 

Fencing    707,290 

Snow  fences   537i6oo 

Telegraph     1443,000 

Water   supply   1,971,200 

Coaling   stations    635,900 

Wharfs  and   docks 1,725,000 

Stock   yards    152,857 

Track  scales    107,671 

Cattle  guards    57.195 

Round  houses,  turntables,  power 

houses,  etc 1,680448 

Shop  buildings   2,091,650 

Miscellaneous    buildings    1,578,528 

Warehouses    2,886,016 

Headquarters  building  756,600 

Furniture    440,000 

Passenger   stations    1,102,304 

Combination  stations    1408,960 

Duluth    Union    depot 343.300 

St.  Paul  Union  depot 159^200 

Interlocking    123.555 

Block    system    44.307 

Mile  posts  and  sig^s 129,584 

Ash  pits    79.067 

Oil  and  sand  houses 120,960 

Shop  tools  and  machinery 1,100,000 

Kalama  ferry  and  steamer 617400 

Lines  in  Manitoba 7,000,000 

Joint  work,   Seattle 2457,000 

Total    $200,155,762 

Engineering,  3%    6,004,673 

Total    $206,160435 

Contingencies,    10%    20,616,043 

Total    $226,776478 

Interest    during    construction — 
4%  for  2J4  yrs.,  10% 22,677,648 

Total    $249454,126 

Freight   equipment    30486,000 

Passenger  equipment   5,898,000 

Power    16480,200 

Floating   equipment    497,ooo 

Grand  total   $302^15.326 

This  does  not  include  lands  which  were 

estimated  to  be  worth  as  follows: 

Right    of    way,    not    including 
large  terminals   $31,889,587 

Large  terminals   75,000,501 

N.  P.  interest  in  terminal  com- 
panies             882,655 

Coal   properties    50.720,120 

Total    $158492,913 

Grand  total    $461,308,239 

This  estimate  of  the  value  of  lands  was 
not  made  by  Mr.  Darling. 
In   estimating  the   cost   of  grading.   Mr. 


Darling  stated  that  an  estimate  of  quan- 
tities was  made  in  1898,  and  was  as  fol- 
lows: 

Per  Mil^ 
Total.    (4419  mi.) 

Clearing,  acres   15.089  34 

Grubbing,    stations    ..         21,124  48 

Earth,  cu.  yds 88,334,218     xfioo 

Loose  rock,  cu.  yds..  7.258.S32  1.640 
Solid  rock,  cu.  yds.  ..  5,164479  1,170 
Riprap,  cu.  yds 1,548,911  359 

At  that  time  there  were  4419  miles  of 
main  track  and  branches,  plus  850  miles 
of  siding  and  yard  tracks,  or  a  total  of 
5,269  miles  of  track.  In  the  year  1907, 
however,  there  were  14605  times  as  manj 
miles  of  track.  Hence,  it  is  reasonable  to 
suppose  that  each  of  the  above  quantitiei 
is  146  times  larger  now  than  in  1898.  But. 
in  addition  to  this,  Mr.  Darling  claimed 
that  all  embankments  had  been  widened 
from  an  original  14  ft.  to  a  present  18  ft, 
and  he  estimated  that  all  the  above  quan- 
tities (except  the  clearing  and  grublMng) 
should  be  multiplied  by  1.20  to  allow  for 
this  increase  in  bank  widening.  This 
would  make  a  total  increase  of  1.20X14605 
=1.7526.  Accordingly,  Mr.  Darling  in- 
creased the  grrading  quantities  by  75.265 
and  secured  the  following  quantities,  to 
which  he  affixed  the  following  unit  prices: 
22,036  acres  clearing  at  $80.00  $1,762,00 
30351  stations  grubbing 

at    16.50  SSOfi^t 

116,110,913  cu.  yds.  earth 

at    0.28      32,SUftSS 

38,703,637  cu.  yds.  hard- 
pan  at  042       16,255.5' 

12,721,303  cu.  yds.  loose 

rock   at    0.50       6j6o,6si 

9,051,266   cu.   yds.    solid 

rock  at  i.io        9,956093 

2,714,621  cu.  yds.  riprap 

at    2^00        5.429.242 

Total    grading,    etc $7236579' 

It  will  be  noted  that  the  1898  estinutt 
of  quantities  showed  the  following  classi- 
fication : 

Earth    88% 

Loose    rock 7% 

Solid    rock 5% 

But  Mr.  Darling  claimed  that  fully  onr- 
quarter  of  this  earth  (or  22%  of  the  toisl 
excavation)  must  have  been  hardpan, 
hence  his  estimate  of  38,703,637  cu.  yd*, 
of  hardpan  above  given. 

Mr.  Gillette  testified  that  this  22%  al- 
lowance for  hardpan  was  fully  three  timts 
too  high.  He  also  testified  that  it  was  no* 
at  all  probable  that  branch  lines  built  and 
acquired  since  1898  had  required  as  heavr 
grading  as  the  work  done  before  that  time, 
and  that,  in  any  event,  an  estimate  of  in- 
crease in  yardage  would  more  properly  be 
based  upon  the  increase  in  the  miles  of 
railway  "line"  rather  than  in  the  increase 
in  the  miles  of  "track."  The  miles  of 
"line"  had  only  increased  33%.  as  com- 
pared with  an  increase  of  46%  in  the  track 
mileage.     Mr.   Gillette  testified   that  whilt 
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it  was  possible  that  bank  widening  had  in- 
creased the  original  yardage  30%,  he  knew 
that  no  such  increase  had  occurred  in  the 
I  joo  miles  of  line  owned  by  the  Northern 
Pacific  in  the  state  of  Washington ;  but, 
even  conceding  that  an  increase  in  the 
widths  of  embankments  had  been  made 
throughout  the  system,  certainly  no  rock 
cuts  had  been  widened,  no  hardpan  dug, 
no  loose  rock  excavated,  and  very  little 
rip  rap  widened.  Practically  all  bank 
widening  had  been  made  by  steam  shovels 
working  in  gravel  pits,  and  that  it  was  not 
right,  therefore  to  increase  the  original 
yardage  of  solid  rock,  loose  rock  and  hard- 
pan  by  30%  when  practically  no  such  work 
had  been  done. 

Mr.  Darling's  unit  prices  of  re-produc- 
tion were  arrived  at  as  follows: 
Clearing — 

Contract   price   per    acre $75-oo 

Transportation  of  men  and  tools....     5.00 

Toul    $80.00 

Grubbing — 

Contract  price   per  station $15.00 

Transportation   of  men,  etc 1.50 


Total    $16.50 

Earth—  Per  Cu.  Yd. 

Contract  price,  average  haul  400  ft...  $0.23 

Overhaul    0.03 

Transportation  of  men,  etc 0.03 


$0.28 


Total    

Hardpan  and  cement  gravel — 

Contract  price   $0.35 

Overhaul    0.04 

Transportation  of  men,  etc 0.03 


Total    $0.42 

Loose  rock — 

Contract    price     $0.42 

Overhaul    O.04 

Transportation  of  men,  etc 0.04 


Total    $0.50 

Solid  rock — 

Contract    price    $1.00 

Overhaul    0.05 

Transportation  of  men,  etc 0.05 


$1.10 


Total    

Riprap — 

Contract  price,  per  cu.  yd $1.75 

Extra  haul  and  work 0.15 

Transportation   of  men,  etc O.io 

Total    $2.00 

\i  to  the  unit  prices  for  grading,  Mr. 
Gillette  testified  that  all  the  contract  prices 
were  very  liberal,  and  that  the  allowances 
for  overhaul  and  transportation  were  fully 
three  times  too  high.  The  unit  prices  for 
clearing  were  too  high,  because  most  of 
the  clearing  was  light  clearing,  a  great  deal 
of  it  being  sage  brush.  The  unit  price  for 
riprap  was  excessive,  except  for  hand 
placed  riprap,  and  that  ordinary  riprap 
codd  be  contracted  for  at  $1.25  or  less. 

The  cost  of  the  track  was  estimated  at 
follows  by  Mr.  Darling: 

Cost  per  mile  x>f  main  track : 


117  tons  steel  at  St.  Paul  at.  .$31 

7.3  tons  angle  bars  at 34 

0.75  tons  bolts  and  nuts  at...  55 

3.4  tons   spikes  at 42 

7.5  tons  tie  plates  at 44 

135.95    tons    handled    in    ma- 
terial, yard,  at i 

1  extra  switch,  per  mile 

Contract   price  fo'r  laying  track 

Train    service    and    rent    of 

equipment  used   in   hauling 

to  the  front 

.1.000  ties   at 0.55 

Transportation  of  ties,  rails, 
etc.  (steel  hauled  1,000 
miles  and  ties  hauled  400 
miles  at  0.4  ct.  per  ton  mile) 
3,000  cu.  yds.  gravel  ballast 
at    0.66 


$3,627.00 

249.66 

41.25 

143-48 

330.00 

13595 

J7.S0 

35750 


37500 
i,65aoo 


1,0x3.80 


1,980.00 


Total,    per   mile 

Cost  per  mile  of  branch  lines: 
97  tons  steel  at  St.  Paul  at$3i.oo 

6.46  tons  angle  bars  at 34-20 

0.7s  tons  bolts  at 55-00 

3.4  tons  spikes  at 42.20 

107.61  tons  handled  in  ma- 
terial yard,  at i.oo 

I  extra  switch   

Contract    price    for    track 

laying    

Train    service,    hauling    to 

the  front   

2,880  ties  at   0.5s 

Transportation  of  steel  and 

tiei    

1,500  cu.  yds.  ballast  at...    0.66 


.$9,94114 
$3,007.00 

22093 

41.2s 
145^ 

107.61 

27.50 

375-50 

375-00 
1,584-00 

891-24 
990.00 


Total,   per   mile $7,763-5' 

The  ballast  was  estimated  thus: 

Per  Cu.  Yd. 

Contract    price    $0.27 

Repairs  to  steam  shovels,  etc 0.03 

Transportation   i^   tons,  60  miles   at 
0.4  ct.  per  ton  mile 0.36 


Total    $0.66 

In  testifying  regarding  these  quantities 
and  prices,  Mr.  Gillette  stated  that  the 
Northern  Pacific  was  not  fully  tie  plated 
even  on  its  main  line;  that  the  contract 
price  for  track  laying  was  excessive;  that 
the  allowance  for  train  service  was  nearly 
three  times  what  such  service  actually 
costs ;  that  the  price  of  ties  was  excessive ; 
that  the  estimated  price  of  the  gravel  bal- 
last was  at  least  50%  too  high,  and  that 
the  quantity  of  ballast  per  mile  was  fully 
50%  in  excess  of  the  actual  quantity. 

Mr.  Darling  estimated  the  cost  of  each 
turnout   as   follows: 

Set  of  switch  ties $S4-<» 

Switch   stand    I3-3P 

Connecting  rod    I-65 

Frog    33-00 

Split    switch    3100 

Rail  braces    I-60 

Switch    lamp 5<» 

Guard    rails    8.80 

Frjeight   charges    i4-40 


For  the  weight  of  rail  used,  and  con- 
sidering the  character  of  the  average  turn- 
out, this  estimate  is  high. 

Mr.  Darling  estimated  the  cost  of  the 
tunnels  on  the  system  as  follows: 
3,390  lin.  ft.  tunnels  under  700  ft.  in  length. 
1,090  lin.  ft.  tunnels  of  700  to  1,300  ft  each. 
7,548  lin.  ft.  tunnels  of  1,200  to  4,000  ft  each. 
9^33  lin.  ft.  tunnels,  very  long  tunnel. 

The  above  are  single  track  tunnels  lined 
with  concrete.  Beside  these  there  were 
4,919  lin.  ft.  of  single  track  tunnels  lined 
with  wood,  and  1,656  lin.  ft.  of  double 
track  tunnel   lined  with  concrete. 

The  cost  of  single  tunnels  per  lineal  foot 
was  estimated  as  follows: 

Concrete  lining —  Per  Cu.  Yd. 

Contract  price   $9-oo 

tli  bbls.  cement 2.50 

Freight    i.oo 


Total    $12.50 

With  concrete  averaging  2  ft.  in  thick- 
ness, there  would  be  4.1  cu.  yds.  per  lin.  ft; 
hence  the  cost  of  lining  would  be  4.1X 
$12.50=^51.25  per  lin.  ft.  of  tunnel. 

The  cost  of  short  tunnels  (up  to  800  ft) 
was  estimated  as  follows  per  lin.  ft: 

Per  Lin.  Ft. 

Contract  price   $50.00 

Add   10%   for  extra  excavation  to 

make   room   for  lining 5-00 

Concrete  lining   51.25 

False    work    l3-0i 


Total     $119-25 

For  similar  tunnels  lined  with  wood  in- 
stead of  concrete,  the  estimate  was  $24.75 
per  lin.  ft.  for  wood  lining  plus  $55  for  ex- 
cavation, making  a  total  of  practically  $80. 

For  longer  tunnels  the  item  of  lining  re- 
mained the  same,  but  the  item  of  excava- 
tion was  estimated  as  follows: 

Length  of  tunnel.      Price  per  ft. 

Up  to  700  ft $50  plus  io%=^5S-oo 

700  to  1,200  ft $55  plus  io%=$6o.so 

1,200  to  4,000  ft $75  plus  io%=$82.5o 

4,000  to  10,000  ft $9oplusio%=$990o 

The  10%  is  added  to  cover  the  cost  ol 
the  extra  excavation  to  make  room  for  the 
lining,  and  to  these  prices  must  be  added 
the  cost  of  the  lining  itself. 

Mr.  Gillette  testified  that  the  unit  prices 
for  tunnel  excavation  were  very  liberal, 
and  that  the  allowance  for  lining  was  ex- 
cessive. The  allowance  for  "falsework," 
he  said,  seemed  to  be  in  error  by  a  mis- 
placed decimal  point,  and  would  be  nearer 
correct  if  it  were  $1.30,  since  it  could 
refer  to  nothing  but  the  materials  used  in 
the  forms,  centers,  etc. 

Mr.  Darling's  estimate  of  the  cost  of 
short  double  track  tunnels  was  as  follows 
per  lin.  ft: 

Contract   price  $50  plus   10% $55-00 

1 1.5  cu.  yds.  extra  excavation  at  $3.     34-50 

J.a  cu.  yds.  concrete  at  $12.50 65.00 

Falsework i3-oo 


Total    $162.75 


Total    $i67.S«> 
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Mr.  Darling's  estimate  of  bridges  was 
not  given  in  much  detail,  but  was  as  fol- 
lows: 

Howe  truss  bridges   $694,580 

Stetl  and  combination  bridges..  9,950,248 
359,000  lin.  ft.  trestles  at  $10...  3,590,000 
Trestles  filled  with  earth 3,012415 


Total  bridging   $17,247,243 

Other  items  were  estimated  as  follows: 

4,575  miles  fencing  at  $154.55 $707,290 

Water  supply   1,971,200 

1,750,000  sq.  ft.  wharfs  and  docks 

at  $0.70  1,725,000 

G>aling   stations    635,936 

3412,000   sq.    ft.    stock   yards   at 

14-48    152-857 

74  track  scales  at  $1456 107,671 

3464  cattle  guards  at  $16.80 57,195 

Roundhouses,    turntables,    power  . 

houses,   etc 1,680448 

Shop  buildings   2,091,650 

Ware   houses    2,886,016 

Headquarters    building    756,600 

Passenger   stations    '..  1,102,304 

Combination  stations 1408,960 

Interlocking  plant   123,555 

Mile  posts  and  signs  (5,785  miles 

at  $22.40)    129,584 

Ash  pits    79.067 

Oil  and  sand  houses  at  $1.68  per 

sq.    ft 120,960 

Block   system    44.307 

Misc.  buildings  and  piping 1,578,528 

320  miles  snow  fences  at  $1,680..     537,600 

The  above  costs  include  freight  on  the 
materials,  and,  in  nearly  every  instance, 
this  freight  was  estimated  at  12%  of  the 
unit  price  assumed;  thus,  oil  and  sand 
houses  were  estimated  at  $1.50  per  sq.  ft. 
plus  12%  for  freight,  making  a  total  of 
$1.68. per  sq.  ft  ' 

The  following  unit  prices  for  building 
were  used  by  Mr.  Darling,  and  do  not  in- 
clude  freight: 

Frame  round  houses,  per  stall $1,300.00 

Brick  round  houses,  per  stall 2,100.00 

Turntables,   each    5,000.00 

Brick  shops  (i-story)  per  sq.  ft..  1.50 
Brick  shops  (2-story)  per  sq.  ft..  2.50 
Frame  shops  (i-story)  per  sq.  ft..         i.oo 

Frame  ware  houses,  per  sq.  ft 1.20 

Brick  ware  houses,  per  sq.  ft 1.60 

Frame     passenger     stations,     per 

sq.    ft 1.50 

Brick  passenger  stations,  per  sq.  ft.  2.50 
Frame    combination    stations     (i- 

story)   per  sq.  ft 1.50 

Frame    combination    stations     (2- 

story )   per  sq.  ft 2.50 

Oil  and  sand  houses,  per  sq.  ft .  1.50 

Mr.  Darling  failed  to  give  the  number 
of  square  feet  of  each  of  these  different 
kinds  of  buildings. 

For  purposes  of  comparison,  Mr.  Gillette 
rearranged  the  foregoing  figures  of  cost, 
following  the  classification  *xseA  by  the  In- 
terstate Commerce  Commission,  and  di- 
vided each  item  by  5^75  miles,  which  is 
the  mileage  of  main  line  and  branches  on 
the  Northern  Pacific  system.    The  follow- 


ing table  gives  the  results  of  this  calcula- 
tion, showing  the  cost  per  mile  of  main 
line  and  branches,  and  the  percentages: 

Per  Per 

mile.  cent. 

1  Engineering    $  1,027       2.04 

2  Grading   12,814  25.44 

3  Tunnels    670        I.33 

4  Bridges,  trestles  and  cul- 

verts       3,722        7.38 

5  Ties    2,719        540 

6  Rails    4,850       9.03 

7  Frogs  and  switches 342       0.68 

8  Track    fastenings    705        140 

9  Track  laying   1,1^       2^4 

10  Ballasting    1,776       3.53 

11  Fencing    116       0.23 

12  Crossings,    cattle    guards 

and  signs 30       0.06 

13  Interlocking  and   signal . .         25        0.05 

14  Telegraph    lines    247       049 

15  Station  buildings   1,138       2.26 

16  Shops  and  roundhouses..        675        I.34 

17  Machinery   and    tools....        186        0.37 

18  Water  stations    337       0S7 

19  Fuel  stations   ,.       iii        0.22 

20  Warehouses    488       0.97 

21  Docks  and  wharves 292        o.so 

22  Miscellaneous    structures       403  0.80 

23  Interest    3,860       7-66 

24  Marine  equipment   106        O.21 

25  Contingencies     3,509        6.97 

26  Freight  equipment   5,202  10.32 

27  Passenger    equipment 1,002        1.97 

aS  Locomotives    2,804       5-57 

29  Floating    equipment 86        1. 17 


Total    $50,370    100.00 

Total   $295,916,693 

Right  of  way  and   sta- 
tion grounds  107,772,743 

Grand  total  $403,689436 

The  above  does  not  include  lines  in 
Manitoba,  estimated  to  cost  $7,000,000  to 
reproduce,  nor  the  coal  properties  valued 
at  $50,720,120. 

It  will  be  noted  that  the  $50,370  per 
mile  multiplied  by  the  5,874.91  miles  does 
not  give  exactly  the  total  of  $295,916,693. 
This  is  due  to  the  fact  that  a  slide  rule 
was  used  in  computing  the  cost  of  each 
item  per  mile,  and  absolute  precision  was 
not  obtained.  However,  the  error  is  only 
$4  per  mile. 

The  reader  should  also  note  that  the 
above  costs  per  mile  are  not  costs  per 
mile  of  track,  but  per  mile  of  all  main  and 
branch  lines.  Since  there  are  7,694.79 
miles  of  all  track,  and  only  5,874.91  miles 
of  main  and  branches,  there  are  0.77  mile 
of  main  and  branches  for  each  i.oo  mile 
of  "all  tracks."  Hence  if  we  multiply  any 
of  the  above  29  items  by  0.77  we  shall 
have  the  cost  per  mile  of  all  tracks.  Thus, 
item  9,  Track  Laying,  is  $1,128,  which  is 
the  cost  per  mile  of  main  line  and 
branches,  sidings  and  yards  being  lumped 
in.  But  the  estimated  cost  of  laying  each 
mile  of  every  kind  of  track  is  0.77X$i,i28 
=$868. 

In  our  issue  of  June  22,  1907,  are  given 
estimates  of  the  cost  of  all  the  railways 
in  Wisconsin  and  Michigaa  In  a  subse- 
quent issue  we  shall  give  the  estimated 
cost  of  the  Great  Northern  Ry.  system.  A 
comparison  of  these  various  >*sthnates 
should  prove  instructive  to  every  ei.^neer 
interested  in  railway  construction. 


Methods  and  Cost  of  Constrnctini  t 
Brick  and  Steel  Wire-Glass  Plant 
at  Greensburg,  Pa. 

BY  A.  E.  DUCKHAM,*  C.  E. 

In  the  spring  of  1907  the  writer  was 
called  upon  to  design  a  building  for  a  »irc- 
glass  plant  in  South  Greensburg,  Pa.,  ior 
Pittsburg,  and  Greensburg  capitalists, 
known  as  the  Arbogast-Brock  Glass  Co.; 
the  wire-glass  to  be  made  under  a  on 
process  of  Mr.  John  Arbogast,  who  is  kt 
superintendent  of  the  plant  which  has  beto 
completed.  The  building,  which  is  6oxi;o 
ft.,  was  started  (breaking  ground)  on  Ma; 
30  and  was  finished  by  the  author  on  As%.\ 
I.  This  includes  the  lehr  (furnace)  fooi!- 
dations. 

The  foundations  up  to  the  level  of  tht 
ground  are  of  concrete,  made  of  I  pan 
cement  (Portland),  3  parts  sand,  and  7 
parts  gravel.  They  were  carried  down  to 
clay,  which  on  an  average  was  3  ft.  bdo« 
the  surface  of  the  ground — w.hich  was  Itvd. 
The  ground  being  marsh-like,  the  trencbc) 
were  dug  and  immediately  filled  up  wi:!i 
concrete,  mixed  on  the  board  and  depos- 
ited by  wheelbarrow  from  a  plank  nimra; 
into  ttie  bottom ;  no  water  was  required  in 
the  mixing-board  for  the  bottom  layers  ot 
concrete  owing  to  the  trenches  being  partlf 
filled  with  surface  water.  After  standitf 
all  night  we  would  find  the  trenches  filled 
with  water  in  the  morning;  this  wt 
pumped  out  with  an  ordinary  hand-pini; 
and  trench  suction  hose  (about  3  ini  in 
diameter).  At  times,  it  kept  one  man  bcsy 
pumping  all  day,  owing  to  the  heavy  taiis 
to  which  we  were  subject,  which  kept  tin 
ground  saturated.  The  surrounding  fiat  oi 
about  four  acres  is  also  owned  by  the  «ffi- 
pany. 

Above  the  level  of  the  {[round  the  builii- 
ing  is  of  brick.  The  roof-trusses  are  ei 
steel,  including  the  purlins.  They  rest  oa 
the  pilasters  of  the  wall,  and  are  attached 
to  them  by  anchor  bolts.  The  latter  were 
set  loose  in  the  walls ;  and,  after  the  erec- 
tion of  the  steel,  were  grouted  with  cemtn! 
mortar.  This  was  to  facilitate  the  erec- 
tion of  the  steel-work. 

The  roof  was  covered  ?s  follows:  Nsii- 
ing  strips  of  2  x  4  in.  hemlock  were  boltel 
(every  3  ft.)  to  the  steel  purlins,  and  upot 
them  was  nailed  i^  in.  matched  yellc»- 
pine  sheathing ;  upon  this  was  laid  and  a- 
tened  Carey's  Magnesia  Flexible  Ceme« 
Roofing. 

The  building  was  well  situated  for  re- 
ceiving materials,  as  it  was  located  iii 
ft.  from  the  railroad  and  75  ft  from  a 
street.  The  cement,  sand,  gravel  and  brick 
were  obtained  from  local  dealers  witHin 
a  mile  of  the  place;  the  first  three  were 
hauled  by  wagon  (with  the  exception  oi 
one  carload  of  sand),  and  the  last  one  wt< 
shipped  in  by  car  on  a  siding  opposite  tld 
building,  and  slipped  in  by  a  chute— tie 
railroad  track  being  about  8  ft.  above  onii 
ground. 

•1213  House  Bldg.,  PlttBburgr.  Pa. 
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The  walls  between  the  pilasters  are  only 
9  ins.,  but  the  pilasters  project  9  ins.,  thus 
making  an  i8-in.  pillar  or  column  under 
each  truss  to  carry  the  load ;  the  9-in.  wall 
between  acting  as  a  curtain  wall.  The 
brick  wall  was  laid  complete  in  cement 
mortar,  no  lime  being  used.  The  mortar 
was  composed  of  I  part  of  cement  and 
2^  parts  of  clean  river  sand.  When  the 
building  was  finished,  the  mortar  was  so 
bard  that  it  was  difficult  to  break  it  with 
a  hammer.  We  had  some  trouble  at  first 
with  the  bricklayers  to  get  them  to  use 
this  mortar  without  the  addition  of  lime, 
as  it  is  not  easy  to  spread.  When  set  up, 
however,  it  lasts  for  all  time. 

The  cement,  an  American  Portland,  gave 
us  perfect  satisfaction.  This  was  used 
throughout — in  foundations,  brick  walls 
and  lehr  (furnace)  foundations.  Partly  in 
the  lehr  foundation  we  used  furnace  slag 
from  the  steel  works  in  place  of  gravel, 
we  being  unable  to  obtain  the  latter  in 
time.  It  was  very  satisfactory,  but  re- 
quired much  more  water  in  mixing — which 
had  to  be  carried  from  a  creek  about  100 
ft.  distant 

The  steel  half  trusses  were  skidded  off 
the  cars  onto  the  ground,  brought  into  the 
building  after  the  erection  of  the  walls 
through  one  of  the  large  doorways  on  a 
"buggy,"  riveted  together  to  form  complete 
trusses,  and  then  raised  into  position  by  a 
gin-pole,  block  and  tackle,  and  crab  (the 
latter  being  operated  by  six  men).  There 
were  ten  steel  erectors,  and  it  took  them 
about  ten  days  to  erect  the  steel-work,  in- 
cluding trusses,  purlins,  lateral  bracing  (in 
three  bays)  and  "sag  rods."  A  day  or  so 
was  lost,  however,  waiting  for  tools  and 
material 

On  the  original  plans  we  figured  on  reg- 
ular ventilators  or  lanterns  with  side 
louvres  of  sheet  steel  extending  the  whole 
length  of  the  ridge  of  the  roof  for  venti- 
lation ;  but  at  the  suggestion  of  the  owners, 
to  save  cost,  these  were  omitted,  and  four 
ordinary  circular  ventilators  were  used 
along  the  ridge:  As  there  were  many  large 
windows  along  the  sides  of  the  building, 
as  well  as  the  ends,  there  were  considered 
etiough  for  the  purpose.  The  windows  had 
boxes  for  pulleys  and  weights.  There 
were  two  sash  to  each  window.  The  bot- 
tom sash  weighed  39  lbs.  including  the 
glass:  this  was  weighed  to  determine  the 
siie  of  counter-weights. 

The  122  squares  of  roof-covering  took 
one  week  to  lay,  nail,  cement,  and  paint. 
There  were  five  men  for  three  days  and 
two  men  for  six  days.  Two  men  (ex- 
perts) came  up  on  the  job,  and  three  or- 
dinary local  mechanics  were  hired.  The  ex- 
tra men  cost  $20. 

.In  unloading  the  brick  from,  the  cars  on 
the  railroad  track,  in  one  case  it  took  five 
hours  to  unload  one  box  car  of  12,000 
brick  with  four  men  (two  inside  and  two 
outside),  with  chute ;  and  in  another  it  took 
iH  hours  for  five  men  to  unload  the  same 
car. 

The  building  was  not  only  designed  by 


the  author  as  engineer  and  architect,  but 
he  also  had  the  contract  to  erect  the  build- 
ing complete  on  fhe  "cost-plus-a-fixed-sum" 
plan.  By  this  ihethod,  the  owners  saved 
at  least  $2,000  figuring  on  the  lowest  bid — 
or  about  25  per  cent  of  the  net  cost  (not 
taking  into  account  the  architects  and  con- 
tractors' commission).  The  building  was 
originally  intended  to  be  built  at  Carnegie 
(about  five  miles  from  Pittsburg),  but  was 
finally  built  at  Greensburg  (over  50  miles 
from  Pittsburg),  where  everything,  owing 
to  the  increased  distance  from  a  large  city 
and  a  river  (for  sand  and  gravel),  cost 
more.  The  bids  were  figured  on  the  Carne- 
gie location,  consequently  the  percentage 
showing  the  amount  saved  in  cost  should 
be  increased. 

The  average  lump  bid  of  the  contractors 
was  about  $11,500,  but  this  was  for  the 
Carnegie  location.  To  show  the  increased 
cost  of  the  same  building  at  Greensburg, 
we  got  a  bid  on  the  brickwork  from  the 
same  man  of  $i,95S  at  Carnegie  and  $2,- 
400  at  Greensburg,  or  an  increase  of  over 
22  per  cent.  Again  cement  cost  $1.75  per 
barrel  at  Carnegie  and  $1.85  at  Greensburg. 
while  sand  cost  7'/^  cts.  a  bushel  at  Car- 
negie and  9  cts.  at  Greensburg. 

The  detailed  cost  of  the  building  as  built 
was  as  follows. 

Steel-work    $2,730.00 

Lumber,     doors      and      windows, 

sheathing,  etc 1,283.64 

Roof    covering     (cement    roofing 

felt)    412.50 

Cement,   sand   and  gravel 938.04 

Brick   738.4s 

Labor    (including    common    labor, 

bricklayers  and  carpenters) 2,175.58 

Bolts  to  fasten     nailing-strips     to 

purlins  28.88 

Hardware  79-54 

Ventilators    (circular)    18.00 

Total   $8,404.63 

The  cost  of  the  building  per  cubic  foot 
of  space  from  the  ground  level  to  the  roof 
was  354  cents.  The  cost  per  square  foot 
of  floor  space  was  82.4  cts.  The  above 
does  not  include  the  architect's  fee  of  5 
per  cent  or  the  contractor's  fee  (of  approx- 
imately 8  per  cent)  :  (his  would  bring  the 
cost  per  cubic  foot  up  to  3.6  cts,  and  the 
cost  per  square  foot  up  to  93.1  ctSw 

The  building  was  filled  in  to  a  depth  of 
4  ft.  with  dry  earth  and  burnt  sand  (from 
a  foundry  near  by).  It  was  originally  in- 
tended to  lay  a  cement  floor  upon  this,  or 
a  brick  floor  (preferably  the  latter,  as  be- 
ing easier  to  take  up  for  the  additional 
lehrs) ;  but  this  was  abandoned  for  the 
present,  until  the  filling  would  become  well 
tamped  down  by  walking  and  by  rolling 
trucks  over  it. 

The  lehr  walls  (foundation)  were  built 
by  the  writer  under  a  separate  contract 
with  the  furnace  contractors.  This  work 
he  did  for  $6.50  a  cubic  yard  for  the  con- 
crete walls  (3  ft.  under  ground  and  4  ft. 
above  ground)  and  50  cts.  a  yard  extra  for 


excavating  the  trenches.  At  this  figure,  he 
made  18  per  cent  profit.  There  were  some 
advantages  and  some  disadvantages.  Un- 
der the  head  of  advantages  were  the  facts 
that  his  foreman,  who  was  overlooking  the 
main  building,  also  took  charge  of  this 
work;,  then  for  casing  or  forms  for  the 
concrete  we  used  sheathing  and  lumber  af- 
terwards used  on  the  building;  under  the 
head  of  disadvantages  were  the  handicaps 
of  having  to  carry  water  for  the  concrete 
and  that  we  were  hekl  up  by  the  steel 
erectors,  who  got  in  our  way.  The  carpen- 
ter work  in  building  the  forms  for  the  con- 
crete lehr  foundations  amounted  to  to  per 
cent  of  the  total  labor  bill.  The  total  labor 
bill  amounted  to  28  per  cent  of  the  total 
cost,  and  the  materials  (cement,  gp'aveU 
slag,  and  sand)  consequently  run  up  to  72 
per  cent  of  the  total  cost  Runways  were 
built  of  inclined  planks,  and  the  concrete 
was  deposited  by  wheelbarrows  directly 
into  the  forms  and  then  tamped.  The 
writer  believes  in  rather  a  wet  mix  of  con- 
crete, tamped  enough  to  bring  the  water 
to  the  surface,  and  make  it  liver  like 
(quaking). 

Inclined  runways  and  scaffolding  of  2-in. 
plank  and  doubled  2x4-in  studs  as  posts 
were  also  used  in  the  main  building  to  sup- 
ply the  bricklayers  with  brick  and  mortar. 
Up  these,  common  laborers  wheeled  the 
material  in  barrows;  thus  doing  away  with 
the  slow  and  more  expensive  hod-carriers 
and  ladders.  The  material  used  in  the  con- 
struction of  the  runways  and  scaffolds  was 
afterward  used  in  the  room,  so  there  was 
but  little  waste  of  lumber. 

The  plans,  with  the  exception  of  the  de- 
tails, were  made  on  ^-in.  scale,  instead  of 
the  usual  ^-in.  scale.  This  smaller  scale 
made  it  more  convenient  in  the  field,  and 
not  so  cumbersome,  especially  when  there 
was  a  strong  wind.  The  writer  believes 
that  as  small  a  scale  as  possible  should  be 
used,  and  all  details  should  be  made  on  a 
separate  sheet  on  say  i  in.  or  iH-in.  scale. 
Figures  in  all  cases  should  be  given  instead 
of  depending  on  the  scale:  this  would  re- 
move all  doubt  and  controversy.  In  fact 
we  should  follow  the  procedure  of  the 
bridge  drafting  room. 

In  designing  the  building,  no  attempt 
was  made  at  ornamentation,  as  the  owners 
wanted  the  building  to  cost  as  little  as 
possible;  but  the  writer  saw  to  it  that 
everything  was  strong  and  efficient. 

The  brick-work  was  laid  in  English 
Bond,  the  strongest  kind;  and  the  writer 
was  surprised  to  find  how  few  of  the  so- 
called  practical  bricklayers  knew  what  it 
was  or  how  to  lay  it  Most  of  them 
thought  that  it  was  Flemish  bond^K)r  al- 
ternate headers  and  stretcliers — instead  of 
alternate  layers  of  headers  and  stretchers, 
which  is  the  English  Bond. 


In  an  effort  to  ward  off  the  evil  of  !,'as 
leakage,  concrete  curbing  5  ft.  deep  has 
been  built  around  all  the  new  parks  located 
in  the  populous  districts  of  Chicago,  111. 
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aeaning  Steel  Work  by  Sand  Blast 
and  Painting  by  Compressed  Air.* 

At  the  U.  S.  Naval  Station,  Key  West, 
Fla.,  are  two  large  steel  coal  sheds  whose 
vertical  side  walls  are  composed  of  54'>ii. 
steel  plates,  and  are  from  i6  to  ao  ft  high. 
The  action  of  heat  and  impurities  in  the 
coal,  combined  with  that  of  the  large  quan- 
tities of  salt  water  used  for  extinguishing 
spontaneous  combustion  fires  rapidly  cor- 
rodes the  interior  steel  work  and  necessi- 
tates its  thorough  cleaning  and  painting 
every  time  the  sheds  are  emptied. 

Shortly  after  the  writer  was  detailed  to 
this  station  his  attention  was  attracted  to 
this  subject,  and  he  concluded  that  the  use 
of  a  portable  sand  blast  cleaning  and  spray 
painting  outfit  would  be  very  advantageous 
in  point  of  efficiency  and  time  as  well  as 
cost.  This  idea  meeting  with  the  approval 
of  the  Bureau  of  Yards  and  Docks,  the  fol- 
k>wing  outfit  was  purchased,  at  a  cost  of 
$2,090,  delivered  at  the  naval  station: 

I  horizontal  gasoline  engine,  about  20 
HP. 

I  air  compressor,  capacity  about  90  ft.  of 
free  air  per  minute  compressed  to  a 
pressure  of  30  lbs.  per  square  inch  in 
one  stage,  belt  connected  to  engine. 

1  rotary  circulating  pump,  belt  connected 
to  engine. 

I  galvanized  steel  water  tank. 

1  air  receiver,  18x54  ins. 

(The  above  apparatus  was  all  mounted 
on  a  steel  framed  wagon  with  wooden 
housing.) 

2  sand  blast  machines,  capacity  2  cu.  ft 

of  sand  each. 
2  paint  spraying  machines,  one  a  hand 
machine  of  Yj  gal.  capacity  for  one 
operator,   the  other  of   10  gals,  ca- 
pacity for  two  operators. 
TOO  lin.  ft.  of  sand  blast  hose. 
aoo  lin.  ft.  of  pneumatic  hose  for  sand  blast 

machines. 
400  lin.  ft  of  pneumatic  hose  for  painting 

machines. 
100  lin.  ft.  of  air  and  paint  hose  for  paint- 
ing machines. 
4  khaki  helmets,  with  mica-covered  open- 
ings for  the  eyes. 
200  lin.  ft.  of  2-in.  galvanized  iron  pipe. 

Previously  to  the  delivery  of  this  mate- 
rial shed  "A"  had  been  emptied  of  coal  and 
the  work  of  cleaning  the  inside  surface  of 
the  wall  plates  was  begun  by  hand  in  the 
usual  manner.  About  7,000  sq.  ft.  out  of  a 
total  of  9,000  were  thus  cleaned  at  a  cost  of 
slightly  over  4  cts.  per  sq.  ft.  On  the  arri- 
val of  the  sand  blast  outfit  the  hand  work 
was  stopped  and  after  a  short  preliminary 
trial  the  machine  cleaning  was  started.  The 
work  proceeded  rather  slowly  until  the 
men  became  accustomed  to  it,  yet  the  2,000 
sq.  ft.  of  previously  untouched  surface  was 
thoroughly  cleaned  and  the  7,000  sq. 
ft.  of  hand  cleaning  was  all  gone  over 
and  much  improved  at  a  total  cost  for  la- 


•  Reprinted  from  an  article  by  De  Witt  C. 
Webb  In  Engineering  News.  Sept.  19,   1907. 


bor  of  $97.68  and   for  gasoline  of  $16.15. 
The  force  consisted  of  the  following: 

Per  day. 
I  engine  tender $  5.04 

1  helper  (in  charge  of  the  work  and 
tending   machines) 2.24 

2  laborers  on  machines,  at  $1.76  each    3.52 
I    laborer   drying    sand,    filling   ma- 
chines,  etc 1.76 

Total   $10.56 

From  10  to  15  gallons  of  gasoline  were 
required  per  day  of  8  hours  (costing  19 
cents  per  gallon  here). 

For  the  painting  the  coal  tar  paint  orig- 
inated by  Civil  Engineer  A.  C.  Cunning- 
ham, U.  S.  N.,  was  used.  This  paint  was 
prepared  with  the  following  proportions 
(by  volume)  :  Coal  tar,  4  parts ;  kerosene 
oil,  i;  Portland  cement,  i. 

The  Portland  cement  was  first  well 
stirred  into  the  kerosene  oil,  forming  a 
creamy  mixture;  this  mixture  was  then 
carefully  stirred  into  the  coal  tar.  It  was 
freshly  mixed  as  needed  and  kept  well 
stirred.  The  cost  of  this  paint  at  Key 
West  is  about  15  cts.  per  gallon.  It  was 
found  not  to  be  so  well  suited  to  the  pneu- 
matic spraying  machine  as  oil  paint,  but 
worked  very  well;  though,  of  course,  the 
machine  used  considerably  more  than  hand 
work.  In  all,  on  this  shed,  64^  gallons  of 
paint  were  required  for  9,000  sq.  ft,  or 
about  I  gallon  to  140  sq.  ft.  The  force 
used  in  painting  was  the  same  as  in  clean- 
ing, with  the  addition  of  a  laborer,  who 
followed  up  the  painters  with  a  long  han- 
dled brush  and  spread  the  paint  uniformly. 
The  cost  of  painting  this  shed  was:  For 
labor,  $28.16;  for  gasoline,  $3.80. 

On  shed  "B"  a  total  area  of  12,500  sq.  ft. 
was  cleaned  and  painted.  This  steel  work 
was  covered  with  a  scale  nearly  li  in.  thick, 
and  was  deeply  pitted.  The  .«cale  and  rust 
were  very  tough  and  extremely  hard  to  re- 
move. On  this  work  it  was  found  econom- 
ical to  keep  men  ahead  of  the  sand  blast 
with  sledges,  loosening  and  shaking  off  as 
much  of  the  scale  as  possible.  The  labor 
cost  of  the  whole  work  on  this  shed  (clean- 
ing and  painting)  was  $460,  including  the 
cost  of  moving,  setting  up  and  removing. 
Gasoline  cost  $81.  A  total  of  86  gallons  of 
coal  tar  paint  was  used,  covering  about  145 
sq.  ft  per  gallon.  Total  cost  of  labor,  fuel 
and  paint,  $553.90,  or  44  cts.  per  sq.  ft.  It 
is  impossible  to  separate  the  cost  of  clean- 
ing and  painting  on  this  work,  as  only 
small  areas  are  painted  at  one  time,  the 
painting  being  done  by  one  operator,  the 
other  working  the  sand  blast.  This  was 
done  in  order  to  expose  the  cleaned  steel  to 
the  atmosphere  for  as  short  a  time  as  po» 
sible. 

A  fine  silica  sand  was  used,  that  being 
the  only  kind  available  except  coral  sand, 
which  was  tried,  but  found  to  be  too  soft. 
A  coarse  sand  would  probably  have  been 
more  effective.  The  sand  was  all  saved, 
dried  and  re-used  several  times.  About  54 
cu.  yd.   of  fresh  sand   was   required  daily. 


The  sand  must  be  kept  perfectly  dry  for 
this  purpose,  and  there  are  patent  sand 
driers  manufactured.  Very  good  results 
were  obtained  on  this  work,  however,  by 
the  use  of  a  sheet  of  boiler  plate  set  up  od 
bricks  with  a  wood  fire  underneath. 

No  claims  are  made  of  extreme  economy 
in  the  above  work.  The  extremely  thick 
and  tough  scale  to  be  removed,  the  high 
fuel  and  labor  cost  of  compressing  air 
simply  for  this  work,  and  (probably)  the 
lack  of  the  best  kind  of  sand  for  the  pur- 
pose, combined  to  make  the  work  expoh 
sive.  With  these  drawbacks  it  was,  how- 
ever, considerably  cheaper  than  hand  work 
and,  what  is  more  important,  the  cleaning 
was  much  more  effective  and  thoroogh 
than  could  possibly  have  been  done  br 
hand. 


GatalogB  Worth  Having. 
Engineers  and  contncton  should  havt 
on  file  the  latest  catakigs  of  machinw.  toob 
and  SMppties  that  they  use.  In  sending  for 
catalogs  reviewed  or  advertised  in  this  pa- 
per, jrou  will  confer  a  favor  on  us  if  jn 
will  write  direct  to  the  advertisers  aad 
state  that  you  saw  the  catalog  mentioiMd 
in  Bmgkitnimg-Conlrttclmg.  If  joa  an  is 
the  market  for  tools,  machinery  or  sappfici 
tell  us  and  we  will  notify  promptly  the 
leading  manufacturers. 

No.  0671.  Concrete  Mixers. — ^Nlms  Con- 
crete Machinery,  Philadelphia.  Pa. 

The  mixer  described  in  this  14 -page  pam- 
phlet Is  a  double  tube  mixer,  one  tube  br- 
ing let  into  the  other  so  as  to  form  a  con- 
tinuous vessel  for  the  batch.  The  tolM 
are  cast  into  one  piece.  The  mixer  is  de- 
signed to  be  fed  by  belt  conveyor  from  u 
automatic  measuring  and  proportioning  hop- 
per mounted  separately  on  trucks.  CbOra 
is  made  that  a  mixer  running  out  (0  cu 
yds.  per  hour  car  be  operated  by  a  5  H.  P. 
engine.  The  machine  is  an  interesting  OM 
and  contractors  should   Investigate  it. 

No.  0672.  Deep  Well  Pumps. — Keystont 
Driller  Co.,  Beaver  Falls,  Pa. 

Besides  complete  catalog  data  of  Amp 
well  pumping  machinery  this  <0-p«tt 
pamphlet  contains  an  excellent  descrlptioii 
of  the  construction  of  Downie  pumps  aod 
several  pages  of  tables  and  InformaUon  «( 
value   to   waterworks   engineers. 

No.  0673.  Asbestos  Wood — H.  W.  Johits- 
Manvllle   Co.,    New   York. 

A  20-pa«e  leaflet,  describing  asbestos  vonl 
a  material  that  is  said  to  be  worked  viHt 
wood_  working  tools,  and  is  slightly  b«rdrf 
than"  wood.  Can  l>e  used  for  doors,  w«lr»- 
cotlng  and  almost  any  building  purpose.  It 
said  to  be  absolutely  fireproof,  not  e«i 
warping  under  great  heat  or  by  havlat 
water  thrown  on  it.  Various  uses  for  thk 
material  are  described. 

No.  0674.  Reinforced  Concrete  Facteria 
and  Warehouses. — ^Turner  Construction  Cu. 
11    Broadway,    New    York. 

An  8  page  bulletin  Illustrating  conrrrlr 
structures  of  various  kinds  and  designs  built 
by  this  company,  Including  factories,  ware- 
house, tanks,  large  bins,  power  houses,  sta- 
bles, cold  storage  plants  and  many  olbtf 
structures. 

No.  0675.  The  Rotary  Disc  Plow.— Disc 
Grader  &  Plow  Co.,  Hunter,  North  Dakota. 

This  rotary  disc  plow,  which  is  roanotac- 
tured  for  use  on  elevating  graders  is  Illus- 
trated and  described  In  a  small  pampbltl 
The  output  of  a  grader  is  said  to  be  In- 
creased by  this  plow,  as  It  is  light  running 
enabling  tlie  teams  to  cover  a  greater  dn- 
tance,  and  it  will  throw  out  of  the  wsj-  or 
the  machine  rocks  and  boulders,  besides  cut- 
ting through  long  grass  and  weeds  in  »f' 
places  with  great  ease. 
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Banker's  Engineers. 

The  owner's  engineer,  the  manufacturer's 
engineer  and  the  contractor's  engineer  all 
play  well  recognized  and  distinctive  parts 
in  modem  public  utility  developments. 
Are  we  about  to  add  to  this  list  the  bank- 
er's engineer?  It  is  intimated  that  we  are 
in  a  paper  presented  to  the  Western  So- 
ciety of  Engineers  by  Mr.  J.  C.  Kelsey,  an 
engineer  of  somewhat  wide  experience  in 
the  financing  of  public  utilities  and  conse- 

Copyrisht,  1908,  by  the 


quently  familiar  with  bankers'  methods.  Mr. 
Kelsey  asserts  flatly  that :  "The  banker  who 
sells  securities  should  father  them.  He 
should  be  responsible  for  them  and  should 
be  willing  to  buy  them  back  at  any  time 
that  there  is  a  hitch  in  the  interest  pay- 
ment or  any  entanglement  thereupon." 
We  shall  not  attempt  to  say  how  these  as- 
sertions will  be  regarded  by  that  class  of 
bankers  which  Mr.  Kelsey  calls  "security 
fakers"  or  even  by  the  class  commonly 
spoken  of  as  "old  time  bankers."  It  seems 
plain,  however,  that  if  such  a  condition 
comes  to  pass  we  may  expect  to  have  se- 
curities that  are  reasonably  secure  and 
that  we  shall  see  fewer  public  utilities,  of 
a  certain  kind  at  least,  being  developed. 

To  engineers  greater  interest  lies  in  the 
answers  that  Mr.  Kelsey  suggests  to"  the 
following  questions:  What  promise  is 
there  that  the  condition  of  safe  banking 
stipulated  above  will  ever  come  about?  If 
such  a  condition  does  come  about  what 
role  will  the  engineer  play  in  the  new 
banking?  Finally  of  what  sort  must  the 
special  training  of  the  bankers'  engineer 
be? 

In  reply  to  the  first  question  Mr.  Kelsey 
argues  that  "the  day  is  coming  when  all 
public  utilities  will  have  to  take  a  defined 
position.  Through  the  medium  of  broad- 
minded  state  commissions,  properties  will 
be  conducted  differently  in  the  future. 
They  will  have  to  meet  public  demands 
promptly.  They  will  not  dodge  taxes. 
They  will  be  responsible  for  their  em- 
ployes' safety.  They  will  have  to  co-op- 
erate with  municipalities  in  beautifying 
cities.  They  will  have  to  maintain  renewal 
reserves  and  shall  be  ordered  to  invest 
them  by  law.  Under  the  new  order,  secu- 
rities will  be  guaranteed  because  the  prop- 
erty has  conformed  to  the  commission's 
orders.  There  will  be  many  things  re- 
quired of  the  companies  that  would  give 
the  present  directors  and  legal  advisers 
apoplexy."  That  the  trend  of  development 
is  along  these  lines  we  think  that  most  of 
our  readers  will  agree.  They  will  further 
agree,  we  also  think,  that  the  change  will 
not  be  the  matter  of  a  moment  but  of  long 
growth.  However  this  may  be,  the  natural  in- 
quiry is :  in  what  capacity  is  the  engineer 
to  play  any  particular  part  in  this  new  ar- 
rangement of  affairs?  The  answer  we 
quote  from  Mr.  Kelsey's  paper: 

"If  the  banker  does  not  wish  to  be  de- 
ceived as  to  the  worth  of  the  property  he 
must  have  competent  advice.  Not  only 
must  the  auditor  go  over  the  books,  but 
the  engineer  must  go  over  the  physical 
property.  He  must  understand  the  needs 
of  the  property,  not  only  now,  but  10  or 
20  years  hence.  He  must  thoroughly  un- 
derstand depreciation.  He  must  be  thor- 
oughly familiar  with  the  best  operating 
methods  and  able  to  judge  exactly  as  to 
the  competency  of  the  management. 

The  engineer  must  be  a  business  man. 
Engineering  is  a  business  and  not  a  pro- 
fession, as  some  are  determined  to  have  it. 
The   successful  engineer    may     stand     for 

Myron  C.  Clark  Publishing  Co.    All  rishts  of 


ideals,  but  he  bears  in  mind  the  natural 
demands  of  the  banker  and  public,  that  the 
property  receive  sufficient  money,  pay  out 
money,  and,  like  the  individual,  save  money 
for  a  rainy  day.  This  homtly  expression 
signifies  the  necessity  of  what  is  called  the 
renewal  reserve.  In  all  properties  owned 
by  security-holders  there  is  a  sacred  neces- 
sity which  lies  in  the  saving  of  enough 
money  out  of  the  daily  or  yearly  income 
to  take  care  of  all  changes  in  the  art,  all 
destruction  due  to  the  elements,  and  to 
hold  the  value  of  a  $100  security  at  $100 
or  over  for  all  time. 

"As  the  property  wears  out  it  decreases 
in  value.  Assume  that,  in  a  certain  time, 
it  decreases  to  a  value  of  90  cts.  on  the 
dollar.  Then  the  security  owner  is  enti- 
tled to  be  assured  that  the  necesary  lo  cts. 
is  in  the  reserve  treasury  and  available 
for  the  purpose  of  holding  the  value  at  100 
cts.  on  the  dollar;  in  other  words,  to  be 
sure  that  there  will  be  no  assessments,  or 
cessation  of  dividends,  to  take  care  of  de- 
preciation. 

"The  engineer  takes  the  following  part 
in  a  contract  between  the  banker  and  the 
property  management,  after  the  questions 
of  reserve  and  other  details  are  settled. 
The  contract  should  contain  the  following 
thoughts  at  least: 

"'The  engineer  of  the  bankers  shall  be 
furnished  every  facility  to  inspect  the  plans 
proposed  for  construction  of  extensions  and 
improvements,  the  contracts  and  prices 
paid  for  labor,  material  and  incidents  con- 
nected therewith;  and  the  work  during  its 
progress,  in  order  that  he  may  certify  that 
the  plans  adopted  are  the  most  economical 
to  produce  the  best  results,  that  the  prices 
paid  are  the  lowest  consistent  with  first- 
class  work,  and  that  the  work  has  been 
executed  with  the  terms  of  the  mortgage. 
He  shall  have  access  to  all  operating  de- 
partments, and  'shall  be  furnished  with  all 
desired  information.  Hte  shall  have  power 
to  make  tests,  and  to  criticize  operating 
methods.  He  shall  report  directly  to  the 
bankers,  and  said  report  shall  not  neces- 
sarily be  accessible  to  the  active  manage- 
ment of  the  property." 

"It  is  understood  that  the  contract  gjives 
the  banker  power  to  act  upon  the  recom- 
mendations, but  that  is  another  story. 
With  such  a  clause  as  this  the  banker  has 
direct  means  of  knowing  accurately  every 
vital  point  concerning  the  property  he  has 
so  nicely  described  to  the  public.  If  the 
management  of  the  property  is  niggardly 
with  maintenance  and  repair,  thereby  ren- 
dering the  contracted  renewal  reserve  fund 
insufficient,  the  banker  can  call  a  halt.  If 
the  management  is  extravagant  in  opera- 
tion and  conduct  of  the  business,  thereby 
endangering  bond  interest,  the  banker 
knows  it  before  it  is  too  late." 


The  Isthmian  Canal  Commission  has 
again  extended  the  time  for  opening  bids 
for  furnishing  4,500,000  bbls.  of  Portland 
cement  for  the  Isthmian  Canal  work.  Bids 
are  now  to  be  opened  June  i. 
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Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  constructing  concrete 
and  reinforced  concrete  structures.  It  will  cover  the  selection,  testing  and  pro- 
portioning of  concrete  materials;  laboratory  tests  of  concrete;  concrete  mixing, 
transportation  and  placing;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  also  contain  articles  on  new  and  Interesting 
*  developments  in  the  design  of  reinforced  concrete. 


Tests    of   Cast   Iron  and  Reinforced 
Concrete  Culvert  Pipe.* 

I. 

MECHANICS  OF  PIPES  AND  SINGS   SUBJECT  TO 

EXTERNAL  PBESSURE. 

BY   PBOF.  ARTHUR   N.  TALBOT.t 

The  tests  were  made  on  cast  iron  pipes 
and  reinforced  concrete  pipes  in  the  Lab- 
oratory of  Applied  Mechanics  of  the  Uni- 
versity of  Illinois.  The  pipes  used  in  the 
tests  were  furnished  by  five  railroad  com- 
panies which  co-operated  with  the  Experi- 
ment Station  in  the  work,  the  Atchison, 
Topeka  &  Santa  Fe  Ry.  System,  Giicago, 
Burlington  &  Quincy  R.  R.  Co.,  Chicago, 
Milwaukee  &  St.  Paul  Ry.  Co.,  Chicago, 
Rock  Island  &  Pacific  Ry.  Co.,  and  Illinois 
Central  R.  R.  Co.  Messrs.  D.  A.  Abrams 
and  W.  R.  Robison  of  the  Engineering  Ex- 
periment Station  gave  valuable  assistance 
in  the  investigation.  The  tests  were  made 
between  November,  1906,  and  January, 
1908. 

The  tests  were  intended  to  throw  li_ght 
upon  the  strength  of  pipes  placed  in  rail- 
road .embankments,  but  the  results  may  be 
useful  in  discussions  of  sewers  and  other 
similar  forms  of  construction.  The  main 
tests  were  made  with  a  specially  prepared 
testing  apparatus  which  included  a  box  of 
strong  and  stiff  construction,  and  the  pipes 
were  embedded  in  sand  and  the  load  ap- 
plied through  a  saddle  which  rested  on  a 
sand  cushion.  Auxiliary  tests  were  made 
to  connect  the  investigation  with  the  action 
of  the  pipes  in  other  methods  of  testing. 
Thus,  rings  which  were  cut  from  the  spigot 
ends  of  the  cast  iron  pipe  were  tested  un- 
der concentrated  load,  and  small  test  pieces 
were  also  cut  out  and  tested.  Short  rings 
of  concrete  and  reinforced  concrete  were 
tested,  both  under  concentrated  load  and 
under  distributed  load.  In  different  ways 
these  auxiliary  tests  served  to  check  up 
the  phenomena  of  the  tests  of  the  pipes 
and  to  assist  in  interpreting  the  action  of 
the  testing  apparatus,  the  distribution  of 
the  load,  and  the  resisting  strength  of  the 
structures  themselves. 

MECHANICS  OF  PIPES   AND  RINGS   SUBJECT  TO 
EXTERNAL   PRESSURE. 

Bending  Moment  and  Conditions  of 
Loading. — The  stresses  developed  in  rings 
subject  to  external  earth  pressure,  as  in 
sewers  and  railroad  culvert  pipes,  are  of 
course  dependent  upon  the  bending  mo- 
ments developed,  and,   as  the  exact  load 


•Condensed  from  a  paper  read  before  the 
Western  Society  of  Engineers,  April  18, 
1908. 
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coming  upon  the  ring  and  its  distribution 
over  the  surface  are  difficult  to  determine, 
the  bending  moment  is  in  general  quite 
uncertain.  The  amount  of  the  load  and 
its  distribution,  and  therefore  the  bending 
moments  on  different  parts  of  the  ring,  de- 
pend upon  a  number  of  conditions,  among 
them  the  nature  of  the  earth  used  in  the 
filling,  the  method  of  bedding  the  pipe,  the 
way  of  tamping  the  earth  at  the  sides,  the 
amount  of  the  lateral  restrain  or  pressure 
of  the  earth  horizontally,  the  method  of 
filling  and  packing  the  earth  above,  the 
condition  of  moisture  in  the  earth,  etc. 
Evidently  in  such  earth  as  quicksand,  the 
conditions  may  approach  those  of  extertial 
hydrostatic  pressure,  and  on  the  other 
hand,  in  deep  sewer  trenches,  the  earth 
filling  may  act  so  that  its  weight  is  carried 
against  the  sides  of  the  trench.  In  discus- 
sing the  stresses  in  rings,  it  may  be  well 
first  to  find  the  bending  moment  for  cer- 
tain assumed  conditions  of  loading,  then 


to  make  tests  under  various  conditions  of 
loading,  and  finally  to  compare  these  re- 
sults with  a  vi<;w  of  determining  th»  prob- 
able range  of  bending  moments  under  the 
actual  conditions  of  construction.  The  as- 
sumed loadings  may  include: 

(i)  A  concentrated  load  at  the  crown  of 
the  ring. 

(2)  A  vertical  load  distributed  uniform- 
ly over  the  horizontal  section. 

(3)  A  distributed  vertical  load  together 
with  a  horizontal  load  distributed  perpen- 
dicularly over  the   sides  of  the  ring. 

(4)  An  oblique  loading. 

In  these  calculations,  since  much  uncer- 
tainty is  involved,  the  difference  in  the  in- 
tensity of  the  load  at  the  crown  and  at 
the  extremities  of  the  horizontal  diameter, 
due  to  the  different  depths  of  earth,  need 
not  be  considered.  In  general  the  pres- 
sures and  distribution  on  the  lower  half 
of  the  ring  will  be  considered  to  be  the 
same  as  on  the  upper  half.  It  is  apparent 
that  in  a  ring  of  considerable  thickness  in 
comparison  with  its  diameter  there  is  a 
different  distribution  of  stresses  from  that 
found    in    thin    rings,   but    for    the   rings 


'under  consideration  the  simplicity  of  an- 
alysis for  thin  rings  will  outweigh  the 
small  loss  in  accuracy.  As  refinements  are 
not  essential '  and  approximations  are  per- 
missible, the  equations  will  be  based  upon 
a  thin  ring  of  homogeneous  material  hav- 
ing a  constant  modulus  of  elasticity  and 
it  will  also  be  assumed  that  the  changes 
from  a  circular  form  will  have  little  effect 
upon  the  dimensions  of  the  ring.  As  the 
derivation  of  the  formulas  is  somewhat 
long,  only  the  final  equations  will  be  givea 
Concentrated  Load. — For  a  load  concen- 
trated as  shown  in  Fig.  i  (a),  the  quad- 
rant shown  in  Fig.  i  (b)  will  be  in  equi- 
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librium  under  the  load  ^  Q  at  B,  a  thrust 
54  Q  at  A,  a  moment  0.091  Wd  at  A,  and 
a  moment  o.i59Wd  at  B.     At  B 
M=o.iS9Wd   (1) 

For  a  point  C  at  an  angle  ♦  above  the 
horizontal     diameter    (Fig.   i    (c)  ),    the 
equation  for  the  bending  moment  is 
M  =  Qd   (0.159— }4 cos*) (j) 

Figure  2  shows  the  changes  in  bending 
moment  between  the  haunches  and  the 
crown.  The  point  of  zero  bending  mo- 
ment is  +  =  50°  30'.  At  this  point  the 
sign  of  the  bending  moment  changes  from 
negative  to  positive.  The  expression  for 
the  deflection  of  the  pipe  under  concen- 
trated load  or  for  the  change  in  vertical 
Qd' 

diameter  is  0.0186 and  for  the  change 

EI 

Qd* 

in  horizontal  diameter  is  0.0171 . 

EI 

Distributed  'Vertical  Load. — For  a  ver- 
tical  load    distributed  uniformly   over  the 


Fig.  3. 

horizontal  section  as  shown  in  Fig.  3  (a), 
the  quadrant  shown  in  Fig.  3  (b)  will  be 
in  equilibrium  under  the  load,  a  thrust  at 
A,  a  moment  at  A  and  a  moment  at  B. 
Calling  the  load  on  the  ring  W  and  the 
meaa  diameter  of  the  ring  d,  the  moments 
at  A  and  B,  which  are  equal,  are  given  bf 
the  expression 

M=i/i6  Wd  (3) 

For  a  point  C  at  an  angle  *    above  the 
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horizontal    diameter,    (Fig',    3    (c)  ),    the 
equation  for  the  bending  moment  is 

M=i/i6Wd(i  — 2C0S'*)   (4) 

In  Fig.  4  is  shown  the  change  in  bending 
moment  between  the  haunches  and  the 
crown.  The  point  of  zero  bending  moment 
is  +=45°.  At  this  point  the  sign  of 
the  bending  moment  changes  from  nega- 
tive to  positive.  The  expression  for  the 
deflection  of  the  pipe,  or  for  the  change  in 
Wd' 

vertical    diameter,    is    1/96 ,    and    the 

£1 
change  in  horizontal  diameter  is  the  same. 
Distributed     Vertical     and     Horizontal 
Load.—li  now  we  consider  that  the  ver- 


Fig.  4. 
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tical  load  is  uniformly  distributed  over  the 
horizontal  section  of  the  pipe  as  before  and 
that  there  is  also  a  horizontal  pressure  uni- 
formly distributed  against  the  pipe,  the 
loading  will  be  as  represented  in  Fig.  5 
(a).  If  the  ratio  of  the  horizontal  pres- 
sure to  the  vertical  pressure  is  denoted  by 
q,  the  moments  at  A  and  B  will  be  given 
by  the  equation 

M=i/i6  (I— q)  Wd (S) 

For  a  point   C  at  an  angle  *  above  the 
horizontal     diameter     (Fig.     s    (b)  ),   the 
equation  for  the  bending  moment  is 
M  =  i/i6Wd  (i  +q  —  acos**  —  aq 

sin'*)    (6) 

The  bending  moment  becomes  zero  at 
*=45°,  as  in  the  other  case. 

If  the  intensity  of  the  horizontal  pres- 
sure is  the  same  as  that  of  the  vertical 
pressure,  q  =  i,  and  M  becomes  zero  at  all 
points.  This  corresponds  to  uniform  ex- 
ternal pressure,  and  equal  compression  is 
produced  in  all  parts  of  the  ring. 

Oblique  Load. — In  the  case  of  both  the 
concentrated  load  and  the  distributed  load 
it  is  seen  that,  the  bending  moments  at  A 
and  6  are  large  and  that  the  moment  de- 
creases to  zero  amount  at  some  point  be- 
tween A  and  B.  If  we  were  sure  that 
thb  loading  obtained,  no  provision  against 
bending  need  be  made  at  the  points  of  zero 
bending  moment  and  but  little  for  points 
close  on  either  side.  However,  it  must 
be  borne  in  mind  that  if  there  is  a  change 
front  the  specified  loading,  the  conditions 
of  the  bending  moment  are  likewise 
changed.  If,  for  example,  the  method  of 
fining  over  the  pipe  should  be  such  as  to 
make  the  pressure  come  obliquely  as  shown 
in  Fig.  6  (a),  the  maximum  bending  mo- 
ment would  be  at  the  45°  points  and  the 
minimum  moments  at  the  ends  of  hori- 
zontal and  vertical  diameters.  Similarly,  if 
in  a  sewer  trench,  a  slip  of  earth  from 
the  side  caused  the  pressure  to  come 
against  the  sewer  as  shown  in  Fig.  6(b), 


the  distribution  and  amount  of  the  bend- 
ing moment  would  be  materially  different 
from  that  of  the  vertical  loading  usuaily 
assumed.  In  the  case  of  a  large  sewer  in 
a  shallow  trench,  during  the  time  of  fill- 
ing, especially  with  the  concrete  still  green, 
the  direction  of  pressures  indicated  in  Fig. 
6  (c)  would  give  bending  moments  quite 
unlik^  those  before  described.  It  will  be 
necessary  to  make  separate  analyses  for 
such  cases.  While  an  accurate  measure- 
ment of  the  bending  moments  in  such 
cases  is  impossible,  yet  in  any  case  it  is 
feasible  to  judge  of  the  amount  and  loca- 
tion of  the  bending  moments  within  rea- 
sonable limits  and  to  provide  strength  in 
the  section  of  the  sewer  to  take  the  conse- 
quent stresses. 

Resisting  Moment  and  Stresses. — For  a 
ring  whose  thickness  is  small  in  compari- 
son with  the  diameter  the  difference  in 
the  length  of  the  inner  fiber  and  outer 
fiber  is  small  and  the  expression  for  the 
resisting  moment  given  for  ordinary 
straight  beams  may  be  applied  with  a  close, 
degree  of  approximation.  In  the  following 
formulas  the  length  of  the  ring  (width  of 
beam)  will  be  considered  unity.  Call  t  the 
thickness  of  the  ring. 

For  the  rectangular  section  of  the  ring 
the  resisting  moment  will  then  be  1/6  ff 


Fig.  5. 

where  /  is  the  unit-stress  at  the  remotest 
liber.  In  those  sections  in  which  there  is 
no  thrust,  the  maximum  stress  (stress  at 
the  remotest  fiber)  may  be  found  by  equat- 
ing the  expression  for  the  resisting  mo- 
ment and  the  expression  for  bending  mo- 
ment and  substituting  the  numerical  values 
at  the  section  considered.  If  a  thrust  ex- 
ists at  the  given  section,  this  thrust  may 
be  considered  to  be  uniformly  distributed 
over  the  section  and  the  stress  will  be 
equal  to  the  sum  or  difference  of  the  re- 
sisting moment  stress  and  the  thrust  stress. 
For  a  concentrated  load  at  the  crown 
(Fig.  i)  the  stress  at  B,  since  there  is 
here  no  thrust,  may  be  determined  from 
the  formula 

i/6ft'=o.iS9Qd    ••••(7) 

At  A  the  same  form  of  expression  may 
be  used  for  the  resisting  moment,  but  this 
must  be  combined  with  the  stress  due  to 
the  vertical  thrust.  Considering  this  to  be 
tmiformly  distributed,  the  stress  in  the  re- 
motest fibers  will  be 
Q         0.091  Qd 

f=-T  (8) 

t  1/6 1* 

The  —  sign  will  be  used  for  the  outer 
fiber  and  the  +  sign  for  the  inner  fiber. 


.(II) 


(12) 


At  .iny  point  C  (Fig.  1   (c))   the  stress 
at  the  remotest  fiber  may  be  shown  to  be 
Q  cos*  M 

i=y^ ± (9) 

t  1/6  f 

For   a    uniformly    distributed    horizontal 
load  the  stress  at  the  crown  B  wilt  be 
Wd 

f=i/i6 (10) 

1/6  t' 
and  at  A 

W  Wd 

f  =  J4-  ±  H 

t  f 

and  at  any  point  C  Fig.  3  (c), 
Wrcos'*  M 

t  ~  1/6  t" 

For  a  distributed  vertical  and  horizontal 
load  (Fig.  s)  there  will  be  a  thrust  both  at 
A  and  B.    The  stresses  at  the  crown  B  will 
then  be  given  by  the  following  equation: 
qW  MB 

f  = ±   (13) 

t  1/6 1* 

At  A  the  extremity  of  the  horizontal  di- 
ameter 

W  MA 

f=-±  (14) 

t  1/6  t* 

At  any  point  C  (Fig.  5  (b)),  the  expres- 
sion for  the  stresses  may  be  written 
Wcos'*         qWsin**         M 

f= ±  .(IS) 

t  t  14 1' 

These  formulas  are  directly  applicable  to 
homogeneous  elastic  rings  in  which  the 
modulus  of  elasticity  of  the  material  re- 
mains constant.  These  conditions  are  not 
strictly  true  for  rings  made  of  cast  iron 
or  of  concrete  or  reinforced  concrete. 
However,  they  may  be  applied  without  any 
great  error  to  cast-iron  rings  and  plain 
concrete  rings  at  the  breaking  loads,  if 
the  modulus  of  rupture  of  the  materials 
obtained  under  the  same  condition  of  thick- 
ness  and   loading   be   substituted    for   the 


maximum  tensile  stress  f.  It  should  be 
noted  that  the  stress  on  the  tension  side 
will  generally  control. 

For  a  ring  made  of  reinforced  concrete 
the  conditions  differ  somewhat  from  the 
foregoing.  For  ordinary  cases  it  will  not 
be  far  from  the  truth  to  equate  the  bend- 
ing moment  determined  as  above  and  the 
resisting  moment  of  the  reinforced  con- 
crete section.  As  the  amount  of  rein- 
forcement is  usually  much  lower  than  that 
in  which  the  circular  beam  would  fail  by 
compression  in  the  concrete,  we  may,  with- 
out material  error,  take  for  the  resisting 
moment  of  the  reinforced  concrete  section 
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the  value  0.87  Aft,  where  t  is  the  distance 
from  the  compression  face  to  the  center 
of  the  steel  reinforcement,  A  is  the  area 
of  the  cross-section  of  the  reinforcement 
for  a  unit  of  width  of  ring,  and  f  is  the 
tensile  unit-stress  in  the  steel  due  to  the 
bending  moment.  To  equate  the  bending 
moment  determined  as  above  to  this  resist- 
ing moment,  is  not  exactly  correct,  since 
among  other  reasons  the  neutral  axis  does 
not  come  at  the  center  of  the  thickness  of 
the  ring  (which  is  the  point  about  which 
the  bending  moments  were  taken)  and 
since  the  elastic  curve  is  not  the  same  as 
in  a  ring  of  homogeneous  material.  At 
sections  where  thrust  occurs,  as  at  A,  Figs. 
I  (c)  and  3  (c),  the  tension  in  the  steel 
determined  as  above  will  be  reduced  by 
the  resisting  compressive  stresses  there  set 
up.  The  amount  of  the  tension  in  the 
steel  at  the  point  A  may  be  calculated  by 
the  formula 

J^nT 

f'  =  f (16) 

t(i+np) 
which  is  applicable  for  both  concentrated 
and  distributed  loads.  In  this  formula  / 
is  the  tensile  stress  in  the  steel  due  to  the 
bending  moment,  p  is  the  ratio  of  the  area 
of  reinforcement  for  a  unit  width  of  beam 
to  the  distance  between  the  center  of  the 
steel  and  the  compression  face  of  the  con- 
crete, 'T  is  the  thrust  or  pressure  against 
the  face  of  the  section,  and  n  is  the  ratio 
of  the  moduli  of  elasticity  of  steel  and 
concrete,  which  for  the  purposes  of  this 
calculation  may  be  taken  as  15.  At  the 
extremity  of  the  horizontal  diameter  the 
thrust  is  W.  At  the  crown  it  is  zero  for 
vertical  loading,  and  for  both  concentrated 
and  distributed  load  the  greatest  tensile 
stress  is  found  at  this  section. 

Conditions  of  Bedding  and  Loading 
Found  in  Practice. — The  foregoing  discus- 
sion assumes  certain  definite  conditions  of 
loading.  These  are  useful  in  establishing 
definite  formulas  which  may  be  used  as  a 
basis  for  calculations.  It  is  not  to  be  ex- 
pected that  these  conditions  represent  ac- 
curately the  condition  of  bedding  and  load- 
ing to  be  found  in  practice.  It  is  then 
desirable  that  the  nature  and  extent  of 
possible  or  probable  variations  from  these 
assumed  conditions  be  discussed  and  the 
effects  of  such  a  divergence  considered. 
The  following  are  suggestions  of  varia- 
tions; the  engineer  will  easily  extend  the 
discussion  by  numerous  examples  taken 
from  his  own  experience. 

If  the  layer  of  earth  immediately  under 
the  pipe  is  hard  or  uneven,  or  if  the  bed- 
ding of  the  pipe  at  either  side  is  soft  ma- 
terial or  not  well  tamped  as  indicated  in 
Fig.  7  (a),  the  main  bearing  of  the  pipe 
may  be  along  an  element  at  the  bottom  and 
the  result  is  in  effect  concentrated  load- 
ing. This  condition  may  be  aggravated  in 
the  case  of  a  pipe  with  a  stiff  hub  or  bell 
where  settlement  may  bring  an  unusual 
proportion  of  the  bearing  at  the  bell  and 


the    distribution    of    the    pressure    be    far 
from  the  assumed  condition. 

In  case  the  pipe  is  bedded  in  loose  mate- 
rial, the  effect  of  settlement  will  be  to 
compress  the  earth  immediately  under  the 
bottom  of  the  pipe  more  completely  than 
wilt  be  the  effect  at  one  side,  as  indicated 
in  Fig.  7  (b),  with  the  result  that  the  pres- 
sure will  not  be  uniformly  distributed  hori- 
zontally. Similarly,  in  a  sewer  trench,  if 
loose  material  is  left  at  the  sides  and  the 
material  at  the  extremity  of  the  horizontal 
diameter  is  loose  and  offers  little  restraint, 
as  indicated  in  Fig.  7  (c),  the  pressure  on 
the  earth  will  not  be  distributed  horizontal- 
ly and  the  amount  of  bending  moment  will 
be  materially  different  from  that  where 
careful  bedding  and  tamping  give  an  even 
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Fig.  7. 


distribution  of  bearing  pressure  over  the 
bottom  of  the  sewer. 

In  the  case  of  a  small  sewer  in  a  deep 
trench,  the  load  upon  the  sewer  may  be 
materially  less  than  the  weight  of  the 
earth  above,  in  the  case  as  shown  in  Fig. 
7  (d),  where  the  earth  forms  a  hard  com- 
pact mass  and  is  held  by  pressure  and 
friction  against  the  sides  of  the  trench. 

In  case  a  culvert  pipe  is  laid  in  an  ordi- 
nary embankment  by  cutting  down  the 
sides  slopingly  as  shown  in  Fig.  8  (a),  it 
is  evident  that  the  load  which  comes  upon 
the  pipe  will  be  materially  less  than  the 
weight  of  the  earth  immediately  above  it. 
If  a  culvert  pipe  replaces  a  trestle  and  the 


filling  is  allowed  to  run  down  the  slope  as 
shown  in  Fig.  8  (b),  the  direction  and 
amount  of  the  pressure  against  the  pipe 
will  differ  considerably  from  that  which 
obtains  in  a  trench  or  in  the  case  of  a 
level  filling  shown  in  Fig.  8  (c).  It  is 
possible  in  the  latter  case  that  the  smaller 
amount  of  settlement  of  the  earth  directly 
over  the  culvert  pipe,  due  to  the  greater 
depth  of  earth  on  the  adjacent  sections, 
may  allow  a  greater  proportion  of  the  load 
to  rest  upon  the  culvert  pipe  than  would 
ordinarily  be  assumed. 

Attention  should  be  called  to  the  fact 
that  the  distribution  of  the  pressure  by 
means  of  earth  under  and  over  a  ring  as- 
sumes that  the  earth  is  compressed  in 
somewhat    the    same   way   as    when    other 


material  of  construction  is  given  compres- 
sion. Unless  the  earth  has  elasticity,  the 
distribution  of  pressure  cannot  occur.  To 
secure  the  uniform  distribution  assumed, 
the  ring  itself  must  give  enough  to  allow 
for  the  movement  of  the  earth  which  takes 
place  under  pressure.  This  is  espedalljr 
true  with  reference  to  the  presence  aod 
utilization  of  lateral  restraint,  and  a  ring 
which  does  not  give  laterally,  as  for  ex- 
ample a  plain  concrete  ring,  will  not  de- 
velop lateral  pressure  in  the  adjoining 
earth  under  ordinary  conditions  of  mois- 
ture and  filling  to  any  great  extent  .\s 
the  conditions  of  earth  and  moisture  pro- 
duce mobility  and  approach  hydrostatic 
conditions,  the  necessity  for  this  elasticity 
and  movement  do  not  exist,  but  here  the 
lateral  pressure  approaches  the  vertical 
pressure  in  amount  and  the  bending  mo- 
ments become  relatively  smaller. 

The  discussion  is  sufficiently  extended  to 
indicate  the  importance  of  care  in  bedding 
culvert  pipe  and  sewers  and  in  filling  over 
them,  and  to  indicate  the  great  difference 
in  the  amount  of  bending  moment  de- 
veloped with  different  conditions  of  bed- 
ding and  filling.  Where  there  is  any  ques- 
tion of  needed  strength,  it  will  be  money 
I  well  expended  to  use  care  and  precaution 
in  bedding  the  pipe  and  in  filling  around 
and  over  it.  I  am  convinced  that  a  little 
extra  expense  will  add  considerable  stabil- 
ity, life,  strength,  and  safety  to  such  struc- 
tures, far  out  of  proportion  to  the  added 
cost.  It  is  possible  that  under  careful  con- 
ditions of  laying  lighter  structures  may  be 
used  with  a  saving  in  the  cost  of  con- 
struction. 


The  total  amount  of  excavation  done  on 
the  New  York  State  Barge  Canal  from 
the  beginning  of  work  in  May,  1905,  to  the 
end  of  1907,  amounted  to  4,500459  cu.  yd<. 
A  comparison  of  the  amounts  of  material 
excavated  on  the  Barge  Canal  and  the 
Panama  Canal,  according  to  the  "Bar^ 
Canal  Bulletin,"  is  as  follows: 

Panama  Barge 

Canal.  Canal 

Cu.  yds.  Cu.  yd^ 

1st  year  of  work 243,472  710.670 

2nd  year  of  work 1,799,227        1406  7* 

3rd  year  of  work 4,948497        4.5«>-4.w 

4th  year  of  work 15,764,095  

Excavation  work  on  the  Panama  Canal 
began  in  May,  1904,  and  accordingly  is  one 
year  in  advance  of  the  Barge  Canal  exca- 
vation work. 


The  mileage  of  the  railways  of  Canada 
at  the  close  of  the  year  ended  June  3a 
1907,  was  distributed  as  follows  among  the 
several  provinces :  Ontario,  7,637 ;  Quebec 
3,515;  Manitoba,  3,074,  Saskatchewan,  i- 
024;  New  Brunswick,  1,502;  British  Co- 
lumbia, 1,685;  Nova  Scotia.  1,329:  Alber- 
ta, 1.323;  Prince  Edward  Island,  267;  Yu- 
kon, 96;  total.  22452  miles.  With  double 
tracks,  sidings,  and  spurs,  the  mileage 
amounted  to  27.611  miles. 
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Earth  and  Rock  Section 


Note:  This  Section  U  devoted  to  methods  and  costs  of  excavating  earth  and 
rode  and  building  embankments.  It  will  cover  the  grading  of  roads  and  rail- 
roads, dlldng  and  canal  work,  dredging,  biillding  reservoirs  and  earth  dams, 
sewer  and  water  pipe  trenching,  quarrying,  etc. 


A  Steam  Shovel  Attachment  for  Trac- 
tion Engines. 

Some  months  ago  we  published  a  de- 
scription of  a  traction  engine  equipped 
with  a  dipper  and  used  as  a  steam  shovel. 
We  now  illustrate  a  somewhat  similar 
machine,  namely,  an  attachment  to  be 
quickly  fastened  to  any  traction  engine. 
The  illustrations  show  the  arrangement. 

The  attachment  is  secured  by  clamps, 
neither  bolts  nor  studs  being  put  into  the 
boiler.  It  is  attached  or  taken  off  in  a 
few  minutes.  The  attachment  consists  of 
an  A  frame  with  a  steam  cylinder  mount- 
ed in  front  of  the  boiler.  The  dipper  arm 
is  pivoted  on  the  engine  frame;  the  dip- 
per, a  flat  pan,  revolves  in  the  fork  of  the 
dipper  arm.  The  pan  is  dropped  flat  onto 
the  ground,  as  shown  in  Fig.  i,  and  is 
loaded  by  the  engine  pushing  it  ahead. 
Then  it  is  hoisted  high  enough  for  a 
wagon  to  drive  under  it,  when  the  load  is 
dumped.  Fig.  2.  The  shovel  will  swing 
at  right  angles  to  the  boiler,  without  the 
engine  changing  its  position,  so  it  will 
dump  anywhere  within  180°.  The  shovel 
is  made  of  boiler  plate  with  a  cutting  edge 
that  can  be  renewed. 

One  man,  the  engineer,  operates  the 
whole  machine,  tripping  the  load  from  his 
position  in  the  rear  of  the  engine.  To  get 
the  full  capacity  of  the  machine  it  is  ad- 
visable to  have  a  fireman  to  assist  the  en- 
gineer.    For  small  jobs  he  is  not  needed. 

In  soft  material  the  ground  need  not  be 
plowed,  but  for  good  work  in  hard  clays 
the  ground  should  first  be  plowed,  the 
engine  being  used  to  pull  the  plows.  The 
machine  is  adapted  to  all  shallow  cutting 
and  to  cellar  excavation.  It  is  said  that  it 
will  not  only  do  the  work  of  an  elevating 
grader,  but  it  can  be  used  where  a  grader 
can  not  operate  on  account  of  lack  of 
room.  It  will  also  work  where  the  ex- 
cavation would  be  too  light  to  install  a 
steam  shovel.  Likewise  it  can  be  used 
where  wheel  scrapers  can  be  worked,  and, 
with  long  hauls,  the  wagons  will  effect 
a  saving   over  the  scrapers. 

Where  the  engine  is  of  15  to  18  H.  P. 
a  \Yi  cu.  yd.  shovel  may  be  used,  and 
with  a  20-H.  P.  engine  a  1V2  cu.  yd.  shovel, 
which  is  about  as  large  as  can  be  prac- 
tically handled,  is  used.  In  hauling  in 
wagons  with  a  1%  cu.  yd.  shovel  the 
equipment  can  be  depended  upon  to  handle 
one  cubic  yard  (place  measurement),  for 
each  load.  Long,  shallow  ditches  can  be 
made  for  irrigating  and  other  purposes, 
without  the  use  of  wagons,  by  dumping  di- 
rectly onto  the   banks. 

It  has   been  stated   that  600  loads  have 


been  handled  in  a  day  where  12  wagons 
were  used,  and  the  haul  did  not  exceed 
900  ft.  On  a  200-ft.  haul  it  is  claimed 
that  with  only  2  wagons  400  cu.  yds.  can 
be  moved  in  10  hrs. 

By  removing  the  dipper  arm  the  attach- 


The  Method  of  Sinking  a  Shaft  in  th« 

Joplin  District  with  Power 

Drills.*  . 

The  use  of  power  drills  in  the  Joplin 
(Mo.)  district  has  grown  in  importance 
within  the  past  six  years.  Within  that 
period,  in  so-called  hard-ground  mines, 
hand-steel  has  been  entirely  abandoned  and 
the  power  drill  has  taken  its  place. 

In  no  other  field  of  great  importance  as 
a  mining  center,  does  drilling  occur  entire- 
ly in  chert.  In  most  mines  where  the  pre- 
cious metals  are  obtained,  the  veins  con- 


Fig.  1 — Loading. 


ment  can  be  used  as  a  derrick  for  loading 
boulders,  stumps,  logs  and  in  fact  any 
heavy  material. 

It  is  thought  by  the  inventor  that  it 
would  be  useful  in  loading  snow  into 
wagons  on  city  streets.  Mr.  C,  Harlan 
Wolfe,  of  Charlotte,  N.  C,  is  the  inventor. 


sist  of  silicious  material  and  eruptive  rocks. 
This  is  also  the  case  with  many  of  the 
deposits  of  lead  and  zinc.  There  arc  in- 
stances where  important  lead  deposits  oc- 
cur in  a  limestone  gangue.  The  Mi.ssouri- 
Kansas  district,  however,  is  peculiar  in  that 
the  prevailing  gangue  of  its  hard  ground 


Fig.  2 — Dumping  Load. 


and  the  attachment  is  being  manufactured 
by  the  Moffat  Machinery  Manufacturing 
Co.,  of  Charlotte,  N.  C. 


The  total  value  of  work  under  contract 
on  Feb.  i,  1908,  on  the  New  York  State 
Barge  Canal  amounted  to  $22,340426. 


deposits  is  brecciated  residual  flint  cemented 
with  a  harder  black  secondary  flint.  In 
striking  contrast,  too,  are  the  large  hori- 
zontally bedded  deposits  of  this  field. 
These  deposits  vary  in   thickness   from  4 


•Reprinted  from  an  article  by  Otto  Ruhl. 
In  "Mining  Science." 
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to    30    ft.,    the    ore    being    disseminated 
throughout  this  hard  brecciated  chert. 

The  practice  of  breaking  the  ground  has 
grown  into  a  set  form.  The  type  of  drill 
most  commonly  used  is  the  Sullivan  U.  C. 
and  the  Ingersoll  C  24  for  shaft  sinking, 
and  the  Sullivan  U.  F.  2  and  the  Ingersoll 
E  24  for  heavy  stoping.  There  are  lighter 
and  heavier  drills  in  use,  but  those  named 
are  in  the  majority.  Air  is  used  almost 
exclusively  except  in  some  prospect  shafts 
where  steam  is  employed.  The  steel  has 
to  be  changed  very  frequently,  varying  with 
the  hardness  of  ground  and  the  degre  of 
temper.  Occasionally  a  bit  will  drill  2 
or  3  ft.,  while  in  other  instances  a  bit  will 
have  to  be  changed  within  i  or  i}4  ft.  Very 
rarely,  however,  a  6-ft.  hole  can  be  driven 
without  change.  Two  styles  of  bits  are 
used.  That  most  commonly  employed  is 
known  as  the  bull-head  bit,  with  cutting 
edge  in  a  straight  line.  Where  the  mines 
are  well  developed  and  a  drill-sharpening 
machine  has  been  installed,  the  diamond- 
edged  bit  is  used  which  has  its  cutting 
edge  in  the  form  of  a  cross.     Two  sizes 
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Fig.  1— Method  of  Drilling  In  Shaft. 

of  steel  are  employed,  varying  from  i  to 
VA  in.  In  shaft  sinking  the  holes  are 
started  with  ij^-in.  and  finished  with  i-in. 
steel.  In  stoping  or  drifting,  iVi-in.  steel 
is  used  in  starting  the  holes,  and  ij^-in. 
to  finish.  The  practice  has  shown  that 
holes  drilled  deeper  than  10  ft.  should  be 
finished  with  a  still  smaller  steel.  Very 
few  slope  holes  are  drilled  deeper  than 
10  ft. 

After  drilling  the  holes  9  to  10  ft.  the 
holes  are  sguibbed.  Squibbing  is  the  proc- 
ess of  enlarging  the  drill  holes  at  their 
bottom  by  the  use  of  a  small  quantity  of 
powder.  This  makes  it  possible  to  load 
the  holes  heavier,  lifting  more  ground  than 
if  charged  without  being  enlarged.  Squib- 
bing is  accomplished  by  ramming  from  one- 
half  to  one  stick  of  dynamite  in  the  bot- 
tom of  a  hole  and  fired.    If  the  ground  is 


exceptionally  hard  the  hole  is  squibbed 
three  or  four  times  in  order  to  obtain  the 
necessary  powder  space.  The  hole  is  then 
cleaned  with  a  blower  made  for  that  pur- 
pose. Squibbing  sometimes  enlarges  the 
hole  sufficiently  to  take  from  50  to  75  sticks 
of  powder.  The  powder  commonly  em- 
ployed is  40  or  60  per  cent  dynamite,  ac- 
cording to  the  hardness  of  the  ground. 

Powder  drills  meet  with  difficulties  in 
this  field.  As  the  ore  body  is  made  up  of 
a  brecciated  mass  cemented  by  a  harder 
black  flint  and  the  softer  ore,  many  crevices 
and  openings  occur.  The  sudden  breaking 
of  the  hole  into  one  of  these  openings  is 
attended  with  danger  to  the  machine.  The 
bit  is  often  wedged  or  stuck  and  is  dis- 
lodged with  difficulty.  Should  the  drill 
strike  a  corner  of  such  openings  it  is  often 
pulled  out  of  line  which  causes  delay  and 
sometimes  results  in  the  loss  of  the  hole. 
The  same  result  comes  from  the  difference 
in  the  hardness  of  the  two  kinds  of  flint 
rock  and  the  ore.  The  breaking  of  piston 
heads  is  a  regular  item  in  the  monthly  ex- 
pense bill  of  hard  ground  mines.  Another 
difficulty  occasionally  met,  especially  in 
mines  in  Kansas  and  Oklahoma  fields,  is 
gumming  from  bitumen  drippings  in  the 
ore  body.  A  drill-bit  soon  clogs  when  an 
opening  holding  this  bitumen  is  pene- 
trated. Water  will  not  remove  it,  and  un- 
less repeated  squibbing  cleans  out  the  hole, 
drilling  becomes  slow  and  expensive. 

These  difficulties  reduce  the  average  ef- 
ficiency until  the  amount  drilled  during  an 
8-hr.  shift  by  one  machine  man  and  a 
helper,  seldom  totals  more  than  45  ft.  This 
is  considered  good  average  practice  over 
the  entire  camp.  With  the  wages  of  the 
machine  men  at  $2.25  per  day,  and  the 
helper  at  $1.75  to  $1.85,  the  labor  cost  per 
foot  amounts  to  9 1-9  cents.  This  wage 
scale  has  been  in  force  since  the  shut-down 
in  November  of  1907.  The  average  execu- 
tion of  the  rounds  of  holes  placed  and 
pointed  according  to  the  system  of  drilling 
in  this  field,  has  resulted  in  the  rules  that 
a  ton  of  ore  is  broken  for  every  pound  of 
powder  used  in  stoping;  and  in  shaft-sink- 
ing, where  the  shaft  is  6  ft.  by  8  ft.,  in 
limestone  or  flint,  from  20  lbs.  to  25  lbs. 
of  powder  are  required  for  every  foot  in 
depth. 

Two  sizes  of  shafts  are  found  in  this 
field.  4x6  ft.  and  6x8  ft.  The  first,  and 
smaller  size,  is  usually  sunk  in  soft-ground 
deposits,  or  where  the  shaft  is  largely  pros- 
pective. In  the  sheet-ore  camps,  where  the 
low  grade  of  the  ore  make  it  necessary  to 
handle  it  in  large  quantities,  the  shafts  are 
of  the  larger  size  to  facilitate  rapid  hoist- 
ing. In  these  shafts  one  compartment  is 
used  for  a  manway  or  pumping  shaft.  In 
a  few  instances  the  shafts  are  6  x  10  ft., 
having  two  compartments  for  hoisting  and 
a  smaller  one  for  pumps.  In  such  mines 
the  double-skip  system  of  hoisting  is  used. 
When  the  shaft  reaches  the  solid  rock, 
which  consists  of  limestone  or  flint,  the 
drilling  begins.  The  prevailing  method  of 
placing  and  pointing  the  holes  is  shown  in 


Fig.  I.  There  are  12  holes  in  the  round, 
and  so  arranged  that  the  rock  to  be  lifted 
lies  in  the  path  of  least  resistance  to  th« 
force  of  the  powder.  The  four  holes  sur- 
rounding the  middle  of  the  shaft  arc 
known  as  sump  holes  and  are  inclined  to- 
ward the  center  at  an  angle  of  10  to  12  de- 
grees from  the  perpendicular.  They  are 
put  down  5  ft.  deep  and  are  designed  to 
lift  4  ft.  In  each  corner  of  the  shaft 
about  a  foot  out,  a  hole  is  drilled,  slanting 
slightly  outward  to  a  vertical  depth  of  5 
to  6  ft.  Holes  are  also  drilled  about  1 
foot  from  the  middle  of  each  side  also, 
slanting  outward.  This  provides  for  the 
breaking  of  the  shaft  square.  The  sump 
holes  are  fired  first,  followed  by  the  side 
holes,  and  last  the  corner  holes.  In  start- 
ing a  6x8  ft  drift,  the  system  of  placing 
drill  holes  is  practically  the  same  as  that 
used  in  shaft  sinking,  the  same  principles 
being  utilized.  When  the  drift  is  driven 
sufficiently  to  prevent  the  shaft  from  cav- 

o£     o*    02     0/    0/^ 


Fig.  2— Method  of  Stoping. 

ing  it  is  widened  out  to  from  30  to  60  ft 
In  sheet  ground  the  drifts  are  merely  per- 
functory passages  between  rows  of  pillars, 
which,  owing  to  the  stability  of  the  roof, 
are  from  30  to  55  ft.  apart.  In  many  of 
these  sheet-ground  mines,  there  are  many 
acres  undermined,  with  the  roof  only  sup- 
ported by  intermittent  pillars.  Instances  ot 
13  acres  at  one  mine  and  7  acres  at  an- 
other, show  how  large  the  horizontally 
bedded  deposits  sometimes  are. 

Where  the  ore  deposit  is  only  8  ft.  thick, 
as  it  often  is,  the  drilling  is  a  constant 
heading  proposition.  But  if  the  deposit  is 
in  excess  of  8  ft.,  it  is  worked  by  the  stope 
system.  An  8-ft.  heading  is  carried  along 
next  to  the  roof,  and  the  remainder  of  the 
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deposit  is  worked  in  one  or  two  stopes,  ac- 
cording to  whether  it  is  less  or  more  than 
»  ft  in  thickness.  For  example,  if  the  ore 
body  is  26  ft.  thick,  the  whole  is  divided 
into  an  8-ft  heading  and  two  lo-ft.  stopes. 
The  heading  and  stopes  are  carried  about 
10  ft  ahead  of  the  one  next  below.  The 
practice  under  such  conditions  is  highly  ef- 
ficient as  to  the  quantity  broken  relative 
to  the  amount  of  drilling  done  and  quan- 
tity of  powder  used. 

Figure  2  shows  the  manner  of  placing 
and  pointing  the  holes.  The  first  four 
boles  at  one  side  of  the  heading  are  drilled 
S  to  9  ft.  deep,  the  others  7  to  10  ft.  In 
the  next  round  the  shallower  holes  are 
drilled  on  the  opposite  side.  The  shallow 
holes  are  fired  first.  The  holes  drilled  in 
the  first  stope  are  arranged  in  two  rows  of 
three  holes  each.  The  upper  middle  hole 
is  fired  first,  then  the  upper  corner  holes, 
the  lower  middle  hole,  and  the  lower  corner 
holes.  The  lower  stope  is  broken  by  drill- 
ing three  holes  in  a  row  along  the  floor. 
The  middle  is  first  fired,  then  the  comer 
holes.  The  holes  are  numbered  in  the  or- 
der they  are  fired. 

.Ml  the  holes  in  stope  drilling,  except 
those  at  the  top  which  slant  upward  in 
order  to  follow  the  top  of  the  ore  deposit, 
are  slanted  downward  at  an  angle  of  8  to 
10  degrees,  so  that  they  will  hold  the  drill- 
ing water. 

It  will  be  noted  that  the  work  on  the 
lower  stope  is  less  in  proportion  to  the 
amount  of  rock  broken.  This  makes  pos- 
sible a  great  reduction  in  the  cost  where 
the  thickness  of  the  ore  body  permits  the 
working  of  three  stopes. 

In  all  headings  the  machines  are  mounted 
on  columns  while  the  stopes  are  worked 
by  machines  on  tripods.  Two  or  more 
drifts  are  worked  by  each  machine  so  that 
the  holes  drilled  each  day  can  be  squibbed, 
and  the  previous  day's  drilling  fired  as  the 
men  quit  work.  Thus  the  machines  keep  a 
da/s  drilling  ahead  of  the  shovelers. 

With  such  conditions,  one  machine  man 
and  helper  can  drill  a  round  of  four  holes, 
8  to  10  ft  deep,  in  one  8-hr.  shift,  which 
allows  for  setting  up  the  machines,  squib- 
bing  and  firing. 


Returns  to  the  U.  S.  Geological  Survey 
representing  95  per  cent  of  the  Portland 
cement  production  of  the  United  States  for 
the  year  1907,  indicate  that  the  total  out- 
put of  Portland  cement  in  the  last  calendar 
.vear  was  approximately  48/xx>,ooo  bbls., 
as  compared  with  46463424  bbls.  in  1906 
and  35,258,812  bbls.  in  190S. 


The  total  excavation  on  the  Isthmian  Ca- 
nal during  March  was  3480,270  cu.  yds. 
The  highest  previous  monthly  total  was 
that  of  February,  which  was  2,945,880  cu. 
yds.,  or  more  than  500,000  cu.  yds.  less.  Of 
the  total  March  excavation  3,205,076  cu. 
yds.  were  taken  from  the  canal  prism — 
'•906.572  cu.  yds.  by  steam  shovel  and 
1^504  by  dredges. 
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Note:  This  Mction  ia  devoted  to  methods  and  cost  articles  on  construction 
woric  not  properly  coming  under  any  of  the  preceding  classifications. 


Ten   Additional   Letters  Commending 
the  American  Society  of  Engi- 
neering Contractors. 

In  answer  to  editorials  and  invitations 
extended  to  engineers  and  contractors  to 
apply  for  membership  in  this  proposed  so- 
ciety, Mr.  Gillette  has  received  scores  of 
letters  advocating  the  formation  of  such  an 
organization. 

Applications  are  coming  in  rapidly,  the 
total  number  received  being  over  900.  It 
woukl  seem,  therefore,  that  the  permanent 
organization  should  soon  be  effected.  An 
application  blank  can  be  found  on  page  14 
of  the  advertising  section.  In  our  last  is- 
sue we  printed  12  letters  commending  the 
formation  of  this  society;  10  additional  let- 
ters received  during  the  past  week,  fol- 
low: 
Sir: 

On  March  13  last,  I  sent  you  my  appli- 
cation for  membership  in  the  "Society  of 
Engineering  Contractors"  and  since  then 
have  induced  several  to  make  application. 

The  object  of  this  letter  is  to  add  my 
endorsement  to  the  suggestion  made  by 
several  who  have  made  application,  viz., 
"that  only  engineers  and  contractors  of 
'standing*  be  admitted  to  membership." 

The  object  of  the  society,  as  outlined 
by  you,  will  be  of  great  benefit,  but  ap- 
plications for  membership  must  be  scru- 
tinized carefully  or  the  benefits  accruing 
therefrom  will  be  largely  reduced.  May  I 
suggest  that  you  give  us  your  view  of  this 
phase  of  the  organization.  A  letter  in 
Engineering-Contracting,  from  you,  will, 
in  my  opinion,  do  a  great  deal  of  good. 
Yours  very  truly, 

W.  G.  Smith, 
Chief  Engineer,    Kenefick,    Hoffman    and 

Quigley,  R.   R.   Contractors,   Beaumont, 

Texas. 


Sir: 

I  enclose  herewith  application  for  mem- 
bership in  the  proposed  American  Society 
of  Engineering  Contractors,  if  my  position 
as  one  of  the  engineers  of  "Sunnyside 
Yard"  entitles  me  to  such  membership. 

I  wish  the  new  society  all  success,  as  I 
believe  there  is  a  big  need  for  such  an  or- 
ganization and  the  need  is  growing  greater 
from  year  to  year. 

Yours  very  truly, 
J.  L.  Incle,  Jr., 
Pa.  Tunnel  &  Terminal  R.  R.  Co., 
Woodside,  L.  I. 


Sir: 

Enclosed  please  find  my  application  as 
charter  member  of  the  American  Society 
of  Engineering  Contractors. 

I  have  taken  your  magazine  ever  since 


its  beginning  and  am  very  much  interested 
in  your  ideas  concerning  the  formation  of 
such  a  society  as  you  propose,  and  hope 
that  it  may  meet  with  the  greatest  suc- 
cess. 

Yours  very  truly, 

Fbank  D.  Brown, 
Inspector,  Grade  Crossing  Dep't  Erie  R. 
R.,  Paterson,  N.  J. 


Sir: 

Please  enroll  me  as  a  charter  member 
of  American  Society  of  Engineering  Con- 
tractors. 

The  idea  of  such  a  society  appeals  to  me 
very  much   for  I   think  there  is   a  great 
need  of  such  an  organization. 
Respectfully, 

E.  L.  Bandy, 
Isthmian  Canal  Com., 
Gatun,  Canal  Zone. 


Sir: 

Enclosed  please  find  my  application  for 
membership  in  American  Society  of  Engi- 
neering Contractors. 

Yours  truly, 

W.  A.  Irwin, 
United  Railroads  of  San  Francisco,  Cal. 


Sir: 

I  am  sure  that  your  idea  of  an  organiza- 
tion of  engineers-contractors  will  be  ap- 
preciated by  every  member  of  the  Guild 
who  desires  his  business  to  advance  with 
the  other  professions. 

Yours  very  truly, 

J.  C.  SUPPY, 

Consulting  Tel.  Eng., 
Waterloo,  la. 


Sir: 

Enclosed  please  find  application  for 
membership  in  the  American  Society  of 
Engineering  Contractors,  the  aims  and  pur- 
poses of  which  are  to  be  heartily  com- 
mended. 

The  writer  after  several  years'  experi- 
ence in  engineering  work,  leading  up  to 
a  position  of  responsibility,  became  en- 
gaged in  the  contracting  field,  which  ex- 
perience has  enabled  him  to  appreciate  the 
need  of  just  such  a  society  as  you  propose. 

There  is  much  truth  in  the  statement  of 
a  well  known  contractor  that  "No  engineer 
should  be  placed  in  charge  of  construction 
who  has  not  had  at  least  two  years'  experi- 
ence with  a  contractor."  It  has  been  the 
writer's  experience  that  engineers  have  as 
a  rule  too  one-sided  an  attitude  in  dealing 
with  questions  that  may  arise.  This  the 
writer  believes  is  due  chiefly  to  the  unfair 
and  archaic  clauses  generally  to  be  found 
in  enginering  contracts  and  specifications. 
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and  any  movement  tending  to  bring  about 
a  better  understanding  between  engineers 
and  contractors  relative  to  their  mutual 
duties  and  responsibilities  will  be  of  great 
advantage  to  themselves  and  the  public  as 
well. 

Respectfully  yours, 

M.    WOOLSEY, 

Supt.  Walsh-Kahl  Const.  Co., 
Dalton,  Mass. 


Sir: 

Enclosed  you  will  find  ray  application  for 
charter  membership  in  the  American  So- 
ciety of  Engineering  Contractors. 

As  regards  experience  and  qualifications 
I  may  fall  short  of  requirements  for  mem- 
bership but  trust  not. 

Have  been  for  the  past  year  engineer  on 
construction  of  a  large  coke  plant  near 
Brownsville,  Pa.,  and  for  the  three  years 
previous  was  in  the  engineering  and  con- 
struction department  of  the  Isthmian 
Canal  Commission  on  the  Isthmus  of  Pan- 
ama. In  any  event,  I  wish  you  all  suc- 
cess. 

Yours  truly, 

F.  W.  LvoN,  C.  E., 

Washingtton,  Pj. 


Sir: 

Enclosed  please  find  my  application  for 
membership  in  American  Society  of  En- 
gineering Contractors  subject  to  your  ap- 
proval and  terms  of  the  society.  I  desire  to 
congratulate  you  on  your  efforts  in  this 
direction  and  think  such  a  society  will  fill 
a  long-felt  want.  Wishing  the  society 
every  success. 

Yours  truly, 

.\mbrose  Carthv, 

R.  R.  Contractor, 
Newberg  June,  N.  B. 


Sir: 

Saw  in  the  Engineering-Contracting  a 
notice  of  the  organization  of  the  American 
Society  of  Engineer  Contractors.  If  the 
organization  is  completed  I  would  like  to 
become  one  of  the  charter  members  pro- 
vided the  conditions  of  membership  are 
satisfactory. 

Yours  truly, 

.\lva  Bavnes, 

Omaha,  Neb. 


.\s  showing  the  comparatively  low  prices 
that  prevail  throughout  Montgomery  Coun- 
ty, Ohio,  Mr.  H.  R.  Klcpinger,  County  En- 
gineer, informs  us  that  the  county  recently 
let  a  contract  for  macadamizing  5.81  miles 
of  road,  including  16,300  cu.  yds.  of  excava- 
tion to  be  made,  for  $32,187.  A  contract 
for  cleaning  out  a  ditch  requiring  18,000  cu. 
yds.  of  excavation  (hand  shovel  work)  was 
let  at  10  cts.  per  cubic  yard. 

The  average  cost  of  cleaning  brick 
streets  at  Rochester,  N.  Y.,  in  igo6.  was 
$16.49  P«r  1,000  sq.  yds.  The  streets  were 
cleaned  an  average  of  37  times  during  the 
season. 


The  Method  and  Costs  of  Laying  a 
Submerged  12-ln.  Water  Main.* 

BY    J.    CAUSLEY,    C.    E. 

Capilano  creek,  which  has  been  utilized 
by  the  city  of  Vancouver  for  a  water  sup- 
ply, enters  the  Inlet  at  the  First  Narrows, 
or  Lion's  Gate  (so  named  because  it  is 
overlooked  by  two  peaks  of  the  (Cascades, 
which,  from  some  points  of  view,  greatly 
resemble  two  lions  couchant),  opposite 
Stanley  Park,  a  government  reserve  north- 
west of  the  main  part  of  Vancouver.  A 
dam  has  been  built  on  the  Capilano  6yk 
miles  from  its  mouth,  the  elevation  of  in- 
take being  417  ft.,  and  the  water  brought 
down  in  a  36-in.  main  to  the  line  of  the 
Inlet.    From  thence  it  is  carried  across  the 
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Sketch   Showing    Half   Longitudinal   Sec- 
tion of  Pipe  Joint. 

Narrows  in  submerged  12-in.  mains  placed 
on  the  bed  of  the  Inlet,  and  through  a 
30-in.  main  to  a  pipe-head  reservoir  on  a 
hill  in  the  park  which  gives  the  reservoir 
an  elevation  of  219  ft.  at  the  bottom  and 
24s  ft.  at  the  top.  This  reservoir  was  built 
in  1893,  and  holds  about  11,000,000  gallons 
of  water.  From  it  the  distributing  mains 
run  to  the  different  parts  of  the  city. 

During  the  past  summer  another  dam 
has  been  built,  three-fourths  of  a  mile 
higher  up  the  creek,  the  elevation  of  in- 
take being  472  ft.,  with  a  30-in.  and  a  22- 
in.  main  down  to  the  old  main. 

There  have  been  seven  12-in.  mains 
placed  across  the  Narrows  at  various 
times  during  the  past  19  years.  The  last 
one  has  just  been  put  in  position,  and  of 
the  method  of  accomplishing  this  the 
writer  purposes  giving  a  short  description, 
trusting  that  it  may  prove  of  some  inter- 
est, for  the  reason  that  it  differed  from 
the  method  usually  followed  (with  varia- 
tions to  suit  particular  cases)  in  such 
work,  viz.,  that  of  building  a  staging,  or 
anchoring  a  string  of  rafts  along  the  line 
to  be  followed,  slinging  the  pipes  over  the 
position  they  are  intended  to  occupy,  joint- 
ing them  up  and  lowering  the  connected 
line  into  place. 

This  method  would  not  have  been  suit- 
able in  the  cases  under  consideration  on 
account  of  the  water  varying  from  66  ft. 
deep  at  low  tide  to  75  ft.  deep  at  ordinary 
high  tide.  The  tide  is  very  strong,  run- 
ning at  speeds  up  to  8  knots  per  hour ; 
also,  and  perhaps  the  most  important  of 
all,  nearly  the  whole  of  the  shipping  trade 


of  Vancouver,  including  ocean  passenger 
and  freight  steamers,  from  8/xx>  tons 
downwards,  sailing  ships  towed  in  and  oat 
by  tug^,  coast  steamers,  rafts,  coal  barges, 
transfers  towed  by  tugs,  etc.,  passes 
through  these  Narrows.  A  system  of  haul- 
ing the  pipes  across  was  first  put  into 
practice  by  the  Water  Works  Company, 
this  system  being  greatly  improved  by  the 
late  City  Elngineer,  Colonel  Tracj-,  M. 
Can.  Soc.  C.  E.,  and  the  Water  Works 
staff. 

About  three  years  ago  it  wa.<  intended 
to  place  another  main  across  the  Narrows, 
and  in  the  early  part  of  1904  a  contract 
was  made  with  Messrs.  Robertson,  God- 
son &  Co.,  of  Toronto  and  Vancouver,  for 
the  supply  of  cast  iron  pipes  for  a  sub- 
merged main,  in  accordance  with  the  fol- 
lowing specifications: 

To  be  12  ins.  in  diameter  internally,  i 
in.  in  thickness,  lengths  to  lay  12  ft  each, 
of  the  best  cast  iron,  strong,  tough  gray 
metal,  cast  vertically  with  the  hub  end 
down,  the  bell  end  to  be  bored  spherically, 
and  the  spigot  end  to  be  turned  where  it 
fits  in  contact  with  the  bored  surface.  T.> 
be  tested  to  a  pressure  of  500  lbs.  per  sq. 
in.  and  hammered  under  pressure.  To  bs 
coated  with  Dr.  Angus  Smith's  prepara- 
tion, or  preferably  with  Wartz,  Dove  4 
Co.'s    bitulithic    solution. 

The  pipes  were  obtained  from  Stavcl}, 
near  Glasgow,  in  Scotland,  and  weighel 
between  1,725  and  1,800  lbs.  each. 

The  half  section  at  a  flexible  joint  show> 
the  latest  form  of  the  bell  and  spigot  of  4 
pipe.  The  shape  of  the  bell  has  been  al- 
tered from  that  of  the  earlier  forms  i" 
cause  the  pipes  to  offer  as  little  resistanct 
as  possible  in  sliding  along  the  bed  of  th< 
Inlet. 

The  pipes  were  delivered  at  Vancouvet 
in  August,  190S,  but  it  was  not  convenieiit 
to  place  them  in  position  till  the  latter 
part  of  1906,  when  it  was  decided  that  they 
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Sketch  of  Chute. 


•Abstracted  from  a  paper  read  before  the 
Canadian  Society  of  Civil  Engineers,  Feb- 
20.    1908. 


should  be  laid  directly  by  the  city,  under 
the  superintendence  of  Mr.  S.  Maddisim. 
the  manager  of  the  water  works,  who  ha'! 
had  much  experience  in  the  work  of  lay- 
ing previous  mains.  Captain  Westcoii. 
who  was  contractor  for  laying  two  of  the 
previous  mains,  and  foreman  on  laying  the 
steel  main,  was  engaged  as  foreman  of  the 
work.  This  main  was  to  take  the  place  oi 
No.  3  pipe  line,  the  pipes  of  which  were 
taken  apart  by  a  diver  and  brought  to  the 
bank. 

A  chute  was  constructed  of  T4-in.  x  t- 
in.  dressed  plank,  with  4-in.  x  l-in.  hat- 
tens  on  each  side — i.  e.,  projecting  2  in« 
above  the  plank — supported  at  every  6  ft 
by  cross  pieces   of  3-in.  x  4-in.   quartering^ 
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each  00  a  posts  of  3  in.  x4  in.  (see  sketch), 
from  low  water  on  the  north  side  of  the 
Narrows  extending  back  the  length  of  the 
main.  Each  length  of  pipe  was  tested  sep- 
arately under  a  pressure  of  350  lbs.  to  the 
square  inch.  The  pipes  were  then  placed 
on  the  chute  spigot  ends  to  the  south, 
with  a  piece  of  14-in.  x2-in.  plank,  about 
2  ft  long,  on  the  bed  of  the  chute  run- 
ning between  the  side  battens  under  each 


Sketch  Showing  Arrangement  of  Oripper. 

pipe  at  the  bell  end.  The  piece  of  plank 
was  notched  out  at  the  top  side  and  upper 
end.  so  as  to  go  under,  support,  and  steady 
the  bell,  and  keep  the  pipe  in  the  center 
of  the  chute.  The  under  sides  of  these 
blocks  were  well  greased.  The  spigot  of 
each  pipe  was  pressed  home  in  the  bell 
of  the  next  one,  lead  run  in  and  calked 
to  make  a  tight  joint.  No  gaskets  were 
used,  as  the  bells  and  spigots  were  bored 


stirrup  one  of  the  hauling  cables  was  at- 
tached and  secured  in  the  same  manner 
as  the  cable  inside  the  pipes  was  secured 
to  the  other  end  of  the  bar.  By  these 
means  the  cable  had  no  tension  on  the 
front  end  of  the  string  of  pipes. 

The  end  length  of  pipe  carrying  the  cap, 
etc.,  was  covered  with  a  wooden  lagging, 
bound  at  three  places  with  ^-in.  wire 
rope.  The  sketch  readily  explains  the  ar- 
rangements made. 

The  cable  on  the  west  side  of  the  pipes 
was  attached  to  the  40th  pipe  by  taking 
two  turns  round  the  pipe,  bringing  the 
end  back  to  the  cable,  and  fastening  it 
with  4  clips.  The  cable  on  the  east  side 
of  the  pipes  was  secured  to  the  13th  pipe 
by  means  of  a  chain,  which  had  a  round 
turn  round  the  pipe,  and  the  ends  made 
fast  to  the  cable  with  clips.  Iron  bands 
were  put  round  the  pipe  and  cables  fast- 
ened at  intervals  to  enable  a  fair  pull  to 
be  taken. 

On  the  upper,  or  north  end  of  the  pipe 
a  cap  similar  to  the  one  at  the  south  end 
was  placed,  with  the  exception  that  the 
2-in.  circular  hole  in  the  center  was 
through  a  plain  boss.     A  2-in.  round  bar 


for  hoisting  in  the  mines.  Also  four  new 
6-in.  (circumference)  120  fathom  Manila 
ropes  had  been  purchased  at  $160.00  each, 
for  tackle.  Six  new  3-sheave  blocks  and 
two  new  single-sheave  blocks  had  been 
made  in  the  water  works  shops.  The 
cables,  on  their  reels,  had  been  taken 
across  to  the  north  shore  of  the  Narrows. 

The  end  of  a  line  was  taken  across,  at- 
tached to  the  end  of  one  of  the  cables,  and 
the  cable  was  hauled  across,  a  snatch  block 
and  four  horses  being  used.  No  power 
tackle  was  used,  as  the  hauling  had  to  be 
done  in  the  space  of  about  15  minutes  at 
slack  water. 

One  cable  was  hauled  across  at  slack 
water  on  Aug.  15,  one  on  the  i8th,  and 
one  on  the  19th.  By  Aug.  23  everything 
was  ready  to  begin  hauling.  The  cables 
had  been  examined  by  the  diver  and  tight- 
ened up  with  their  blocks  and  tackles. 

To  each  of  two  of  the  cables  was  at- 
tached a  tackle  consisting  of  a  pair  of  3- 
sheave  blocks  with  one  of  the  120  fathom 
6-in.  Manila  ropes  rove  through  them 
worked  by  a  capstan  to  each  tackle  driven 
by  one  or  two  horses.  The  other  cable 
had  two  tackles,  with  a  pair  of  3-sheave 


Arrangement  of  Hauling  CableK 
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Sketch  Showing  Arrangement  of  Capstan*  and  Platform. 


and  turned  to  make  tight  and  flexible 
joints.  Each  joint  required  from  60  to 
70  lbs.  of  lead,  making  about  3^  tons  of 
lead  used  in  all.  The  pipes,  after  being 
put  together  and  jointed,  were  tested  col- 
lectively under  a  pressure  of  150  lbs.  per 
square  inch. 

A  line  was  pushed  through  the  pipes 
with  a  rod  made  of  a  number  of  long  slats 
of  wood  nailed  together  and  a  if^-in.  steel 
wire  cable  hauled  through  them. 

Over  the  lower  or  south  end  of  the 
string  of  pipes  a  cast  iron  cap  I  in.  thick, 
with  strengthening  ridges  on  the  outer 
side,  and  flange  overlapping  the  end  of 
the  pipe,  was  placed,  leaded,  and  calked. 
This  cap  had  a  2-in.  circular  hole  in  the 
center  with  a  stufBng-box.  Through  this 
was  passed  a  2-in.  turned  rod  3  ft.  6  ins. 
long,  and  the  hemp  packing  was  well  tight- 
ened up  around  it.  On  the  Inner  end  of 
the  rod  was  an  eye  through  which  the  end 
of  the  i^-in.  steel  wire  cable,  which  went 
through  the  line  of  pipes,  was  passed, 
doubled  back  on  the  cable,  and  secured 
with  four  clips.  The  outer  end  of  the 
e>e-bar,  on  which  a  screw  thread  was  cut, 
went  through  a  stirrup-shaped  ring  and 
was  made  fast  to  it  with  two  nuts.    To  this 


passed  through  this  hole.  The  inner  end 
of  this  bar  had  an  eye  to  which  the  cable 
through  the  pipes  was  attached  in  the  same 
way  as  the  other  end  of  the  cable  was 
fastened  to  the  bar  through  the  cap  at 
the  south  end  of  the  pipes.  On  the  outer 
end  of  this  bar  a  screw  thread  was  cut, 
and  the  cable  through  the  pipes  was  tight- 
ened up  with  a  nut.  A  second  nut  was 
placed  above  the  first  one  for  the  sake  of 
security.  A  length  of  12-in.  pipe,  4  ft. 
long,  was  fitted  into  the  bell  of  the  last 
pipe  for  the  flange  of  the  cap  to  fit  on  to. 
The  whole  was  leaded  and  thoroughly 
calked.    This  was  completed  on  Aug.  19. 

It  had  taken  about  a  month  to  do  this 
work,  with  a  gang  of  about  seven  men,  un- 
der the  superintendence  of  Captain  West- 
cott.  There  were  109  12-in.  pipes,  making 
1,308  ft.  of  pipes,  whose  weight  varied 
from  1,725  lbs.  to  1,800  lbs.  each,  giving 
a  total  weight  of  about  96.05  tons.  In- 
cluding lead  caps,  internal  cable,  etc.,  the 
total  weight  would  be  about  10254  tons. 

1,800  ft.,  iJ/2  ins.  diameter,  and  1,800  ft., 
1%  ins.  diameter,  fresh  steel-wire  cables 
had  been  bought  in  Nanaimo,  a  coal  min- 
ing town  across  the  Gulf  of  Georgia.  These 
cables  were  not  new,  but  had  been  used 


blocks  attached  to  each  tackle,  each  tackle 
worked  by  a  capstan.  The  drum  of  the 
capstan  was  18  ins.  in  diameter,  and  the 
lever  arms  11  ft.  each.  The  cable,  however, 
with  the  two  tackles  attached,  had  been 
left  taut  too  long;  the  flood  tide. caught  it 
and  carried  it  up  channel  about  100  ft.  at 
the  center,  drawing  two  lengths  of  pipe 
slightly  out  of  line  before  it  could  be 
loosened.  It  was  necessary  to  draw  it 
back  to  the  north  side  and  haul  it  across 
afresh.  This  had  been  done  by  Aug.  25, 
and  everything  found  to  be  in  order.  Pass- 
ing vessels  had  caused  some  inconvenience 
when  getting  the  lines  across. 

Monday,  August  27. — Hauling  began  at 
mid-day  at  low  water  with  four  horses, 
i.  e.,  one  at  each  capstan,  and  was  also  con- 
tinued on  the  slack  water  in  the  evening, 
lasting  altogether  about  five  hours,  •  and 
moving  the  main  about  178  ft.  The  work 
could  not  be  carried  on  longer  as  the 
tide  when  stronger  would  have  caught  the 
cables  and  carried  them  out  of  line.  After 
the  first  hauling  the  manager  went  down 
in  diving  dress,  examined  the  pipes  that 
had  moved,  found  that  they  had  been 
drawn  straight,  and  that  the  joints  were 
uninjured. 
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Tuesday,  August  gS. — Hauling  was  car- 
ried on  from  noon  to  2  p.  m.,  and  from  5 
to  8  p.  m.  The  main  was  hauled  194  ft; 
in  all,  372  ft.  Four  horses  had  been  used, 
i.  e.,  one  at  each  capstan. 

Wednesday,  August  29. — Up  to  7  p.  m., 
only  about  35  ft.  had  been  hauled.  The 
horses  had  been  doubled  on  two  capstans 
and  had  not  pulled  well  together;  the  tide 
also  had  not  served  well.  Hauling  was 
carried  on  from  7:10  to  7:30  p.  m.,  when 
it  was  stopped  by  a  signal  from  the  other 
side  (the  light  put  out).  It  was  found 
that  one  side  of  the  chute  had  sunk  where 
swampy  ground  was  crossed,  and  that  the 
pipes  were  slipping  off.  About  78  ft.  had 
been  hauled;  in  all  450  ft. 

Thursday,  August  30. — The  chute  was 
strengthened  early  in  the  day.  In  the 
morning  the  tide  was  not  favorable  for 
hauling,  which  was  not  begun  till  about 
6:30  p.  m.  Only  one  capstan  was  doubled 
till  about  9:30  p.  m.,  when  a  second  horse 
was  put  on  No.  i  capstan.  Hauling  was 
stopped  about  i  a.  m.,  as  the  horses  were 
unable  to  work  longer.  About  300  ft.  had 
been  hauled;  in  all  750  ft. 

Friday,  August  31. — In  the  morning  the 
pipe  was  examined  by  the  diver,  who  went 
right  along  the  part  under  water  from 
end  to  end,  and  found  everything  in  good 
order.  There  is  a  soft  shingle  bank  ex- 
tending from  the  north  side  to  within 
about  five  hundred  feet  from  the  south 
side  of  the  Narrows,  and  the  pipes  had 
poughed  into  this  for  a  depth  of  about  two 
feet  and  moved  bouklers  that  were  in  their 
way.  Further  south  the  bottom  is  a  sandy 
hardpan. 

Hauling  began  about  5  p.  m.,  and  one 
fleet  (the  length  of  travel  of  the  moving 
blocks,  about  75  ft.)  was  hauled  by  about 
7  p.  m.  The  tackles  were  then  over- 
hauled. Hauling  was  continued  again 
from  about  8  to  8  :ao  p.  m.,  when  the  grip- 
per  on  the  eastern  cable  gave  way.  It 
was  got  in  order  again  and  operations 
were  continued.  About  12:30  a.  m.,  the 
central  cable  slipped  in  the  gripper  and 
work  was  suspended  for  the  night.  About 
150  ft.  hauled;  in  all  900  ft. 

The  pull  was  now   becoming  heavier. 

Saturday,  September  I. — The  diver  went 
down  in  the  morning  and  found  every- 
thing in  god  shape. 

Hauling  began  about  4:30  p.  m.  The 
pipe  would  not  start  at  once,  and  the  grip- 
per on  the  central  cable  (No.  I  capstan) 
slipped  at  about  4:45  p.  m.  It  had  to  be 
loosened  and  a  fresh  grip  taken,  when  the 
pipe  was  started.  The  fleet  was  finished 
at  6:15  p.  m.  It  was  found  from  meas- 
urement that  162  ft.  still  required  to  be 
hauled.  The  tackles  were  overhauled;  a 
sheave  in  one  of  the  blocks,  which  was 
found  to  be  cutting  (the  hole  had  become 
enlarged  about  %  in.)  was  replaced  by 
another,  and  hauling  was  begun  again 
about  7:45  p.  m.  About  9  p.  m.  it  was 
found  that  the  head  of  No.  2  capstan  was 
giving  way,  and  work  had  to  be  suspended 


till  a  new  drum  could  be  made,  169  ft. 
were  hauled;  in  all  1069  ft.  155  ft.  re- 
mained to  be  hauled. 

Monday,  September  3. — A  new  capstan 
barrel  had  been  made  and  placed  in  posi- 
tion, and  hauling  was  begun  at  8:15  a.  m. 
The  main  was  moved  about  40  ft.,  but  the 
tide  was  found  to  be  running  out  too 
strongly,  and  work  was  stopped.  The  pull 
had  become  very  heavy,  as  so  much  of  the 
main  was  on  the  ground  and  part  of  it 
was  coming  up  hill.  Six  horses  were  used 
this  day,  viz.,  two  each  on  Nos.  i  and  2 
capstans,  and  one  each  on  Nos.  3  and  4. 

Hauling  was  begun  again  at  11:10  a. 
m.  A  gripper  slipped  soon  after  starting. 
A  fresh  pin  was  put  in  and  tightened  up, 
and  hauling  was  continued.  Before  long 
the  rope  of  the  tackle  of  No.  2  capstan  got 
under  the  barrel  of  the  capstan  and  had  to 
be  cleared.  The  fleet  was  finished  at  12:25 
p.  m.  Seventy  feet  still  required  to  be 
hauled. 

The  tackle  was  overhauled  and  work  be- 


Ptan  and  Side  Elevation  of  Capstan. 

gun  again  at  I  p.  m.  The  rope  got  under 
the  barrel  of  No.  2  capstan  again  and  had 
to  be  cleared.  The  hauling  was  heavy, 
but  the  pipe  moved  steadily.  The  work  was 
finished  at  2:45  p.  m.,  the  front  end  of  the 
pipe  being  above  low  water.  Total  distance' 
hauled,  1,224  ft. 

The  main  was  tested  on  September  5, 
under  a  pressure  of  125  lbs.  per  sq.  in., 
and  found  to  be  perfectly  tight. 

Captain  Westcott  employed  11  men  dur- 
ing hauling,  as  well  as  the  diver  and  the 
drivers  of  the  teams. 

Four  hundred  feet  of  pipe  were  after- 
wards laid  on  the  north  side  of  the  Nar- 
rows to  extend  the  main  to  the  valve 
chamber  there,  and  150  ft.  on  the  south 
side  to  the  valve  chamber  at  the  south 
bank  in  the  ordinary  manner. 

Cost  of  pipes: 
109  i2-ft.    lengths    i2-in.    pipe  = 

1,308  ft. 
109  lengths,  1,72s  lbs.  to  1,800  lbs. 


each,  average   1,762.5  each. 
=192,112  lbs. 
=  965.05  tons,  at  $40.00  per  ton  at 

C.  P.  R.  wharf   =$3,84zoo 

Removing  to  north  shore  of  Inlet    200.00 


Total    $4,043.00 

Expenses   connected   with   hauling,  etc.: 

Labor,  as  per  pay  rolls  July  2  to 
August  II,  for  building  chute 
and  platform,  putting  up  cap- 
stans, placing  and  jointing  up 
pipes,  etc   %\floi.(i) 

Labor,  hauling  the  main,  August 
25  to  September  8 1,163.23 


Total  labor   $2,165^ 

*Thls  amount  Includes  8  horses.  7 
days  at  $8.00  p«r  team  and  man  per 
day,   say    with    overtime,    {10.00 tiSaw 

4   horses  3   days a.v> 

General    wages   25    to   30   cents   per  bom". 
Overtime,   time  and  a  half. 
Diver  115.00  per  day. 

Materials  used,  cartage,  haulage,  pro- 
visions and  incidental  expenses  charged 
to  the  new  main  and  taking  up  the  old 
one  were: 

To  old   main    $  974^3 

To   new   main    1458.76 


$243359 


Fresh  plant  bought: 
4-6-in.     (circumference)     lao 

fathom   Manila    ropes,    at 

$160  each  $640 

2,000    ft.    Ji-in.    steel    wire 

rope,  at  7  cts.  per  ft 140 

2^00  ft.   i^-in.    and    i^-in. 

steel  wire  cable  (not  new).  150 


93oa> 


Total  for  materials,  incidental  ex- 
penses, etc.,  in  present  work 
by  subtracting  fresh  plant 
bought  in  order  to  give  current 

expenses    $i.50i.» 

Less  taking  up  old  main  account.     403.?) 
Total  for  materials  used,  inciden- 
tal expenses,  etc.,    in    hauling, 
placing,   jointing   up,     etc.,     of 
new  main  i.ioaoO' 

*Thls    amount    Includes— Lead $4114 

8.040  (t.  lumber  dressed  one  side  for 

chute,  at  $18.00  per  thousand ItlH 

2    koKS    nails tR 

2,43<  ft   lumber     for     platform,     at 

317.00   per   thousand 4LV 

1    keg    nails i* 

301« 

Also  charged  to  the  new  main,  on 

September  22,  for  labor  for  lay- 
ing, jointing,  etc.,  the  pipes 
above  low  water  to  the  valve 
chambers    $  66zjB 

Amount  charged  to  labor  for  tak- 
ing up  the  old  main  and  bring- 
ing the  pipes  to  the  shore tCSiTi 

To  which  add  the  amount  for 
materials  and  curemt  expenses 
shown  above  403.9 


Total 


.$*|TS&3S 
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Methods  and  Costs;  Some  Old;'  Some 
New. 

Protecting  Water  Pipes  from  Freez- 
ing.— Experience  in  several  New  Eng- 
land cities,  where  it  has  been  necessary 
to  carry  water  mains  over  streams  on 
bridges,  has  shown  that  the  best  method 
of  protecting  the  pipe  from  freezing  is 
to  cover  it  with  double  boxing,  leaving 
an  air  space  bet\^een  the  two.  In  one 
case  at  New  Bedford,  Mass.,  a  6  in. 
main  was  laid  upon  a  platform  pas- 
sage way  suspended  from  a  bridge  be- 
neath the  floor,  and  the  pipe  covered 
with  double  boxing,  with  an  air  space  be- 
tween. This  was  done  in  1902,  and  no 
trouble  has  since  been  experienced  from 
freezing. 

Data  on  a  Sand-Clay  Road.— The  road 
was  constructed  at  Gainesville,  Fla., 
under  the  supervision  of  the  U.  S.  Office 
of  Public  Roads.  It  was  one  mile  long, 
14  ft  wide  and  had  a  sand-clay  surface 
10  in.  thick  at  the  crown  and  8  in.  thick 
at  the  sides.  The  clay  was  taken  from 
Station  O.  and  hauled  to  Station  30,  be- 
yond that  latter  station  it  was  hauled 
from  a  clay  pit  J^-mi'e  distant.  The  clay 
was  placed  upon  the  road  and  covered 
with  sand  and  mixed  by  a  disc  harrow, 
finally  being  rolled  with  a  3-ton  horse 
roller.  The  cost  of  the  road  was  $881.25, 
or  about  10  cts.  per  square  yard.  The 
above  cost  included  the  following: 
Teams  and  drivers,  $465;  laborers,  $365; 
foremen,  $40.  Wages  were  about  $3  for 
teams  and  $1.25  for  labor,  per  10-hour 
day. 

Tests  of  Creosote  Oil  for  Paving 
Blocks. — ^The  city  of  Minneapolis,  Minn., 
has  in  service  over  200,000  sq.  yds.  of 
creosoted  wooden  block  pavement.  The 
specifications  of  the  city  for  creosoted 
paving  material  require  an  impregnation 
of  16  lbs.  per  cubic  foot,  with  creosote 
oil,  as  follows:  The  specific  gravity  of 
the  oil,  at  20*  C,  shall  be  at  least  1.09. 
The  oil  shall  be  completely  liquid  at 
25°  C,  and  show  no  deposit  on  cooling 
to  22"  C.  It  shall  not  contain  more  than 
2  per  cent  of  water  nor  more  than  3  per 
cent  of  matter  insoluble  in  absolute 
alcohol  or  benzene.  The  distillation  test 
is  as  follows:  100  grams  of  oil  shall 
be  placed  in  an  8  ounce  retort,  fitted 
.with  a  thermometer,  the  bottom  of 
whose  bulb  shall  be  placed  Yt  in.  above 
the  oil  and  not  moved  during  the  test. 
The  discharge  opening  of  the  retort  shall 
be  from  20  to  24  ins.  from  the  bulb  of 
the  thermometer,  and  the  retort  shall 
be  covered  to  prevent  too  rapid  radia- 
tion. The  percentages  are  for  dry  oil, 
and  by  weight:  Up  to  ISO"  C,  nothing 
must  come  off;  up  to  170°  C,  2  per  cent; 
up  to  210"  C,  from  6  per  cent  to  8  per 
cent;  up  to  235*  C,  from  20  per  cent 
to  30  per  cent;  up  to  315°  C,  from  40 
per  cent  to  SO  per  cent;  up  to  350°  C, 
from  60  per  cent  to  80  per  cent.      Dis- 


tillation shall  be  gradual,  and  be  com- 
pleted, up  to  315°  C,  in  30  minutes  from 
the  first  drop,  and  entirely  completed 
in  40  minutes. 

Estimated  Cost  of  Producing  Ties. — 
In  a  paper  read  before  the  Engineers' 
Club  of  Philadelphia,  and  printed  in  the 
proceedings  of  that  society,  Mr.  E.  A. 
Sterling,  Forester  of  the  Pennsylvania 
Lines,  stated  that  in  their  work  on  the 
Pennsylvania  Lines  east  of  Pittsburg, 
and  Erie,  over  2,000,000  trees  had  been 
planted  on  lands  acquired  in  connection 
with  widening  and  straightening  the 
main  line,  and  in  the  construction  of  low 
grade  lines.  The  actual  cost  of  plant 
material  and  planting  last  spring  was 
$11.29  per  thousand.  Mr.  Sterling  gave 
the  following  as  an  estimate  of  the  re- 
turns per  acre,  which  may  be  expected 
from  such  work,  if  red  oak  is  planted 
on  land  valued  at  $10  per  acre,  with  in- 
terest at  4j4  per  cent,  compounded  an- 
nually, and  the  crop  maturing  in  40 
years: 

Cost  of  land  at  $10,  at  4H  per 
cent,  for  40  years $  58.16 

Cost  of  plant  material  and  plant- 
ing $10,  at  4J4  per  cent  for  40 
years  58.16 

Taxes  3  cts.  per  annum  at  4}4  per 
cent  for  40  years 3.21 

Management  and  protection,  15 
cts.  at  AYi  per  cent  for  40  years    16.05 

Cost  of  sawing  or  hewing  400  ties 
at  10  cts 40.00 

Cost  of  hauling  400  ties  at  5  cts. .     20.00 


Total  -$195.58 

By  the  above  estimate  400  ties  would 
be  produced  per  acre  every  40  years 
at  a  cos^  of  48  cts.  each,  including  com- 
pound interest  charges  at  ^Vi  per  cent. 
Mr.  Sterling  states  that  the  estimate  of 
40  years  will  hold  for  red  oak  and 
Scotch  and  red  pines;  while  chestnut 
should  make  ties  in  30  to  35  years  and 
locust  in  25  to  30  years,  if  not  eaten  up 
by  the  borers.  The  trees  at  the  end  of 
this  period  should  average  15  ins.  or 
the  stump.  The  tax  rate  of  3  cts.  per 
acre,  used  above,  is  far  below  the  pres- 
ent rate,  but  is  what  would  be  consid- 
ered a  fair  charge  in  a  European  forest. 

Cost  of  Two  Small  Surveying  Jobs. — 
The  first  job  consisted  of  a  transit  tra- 
verse up  Town  and  Hanging  Kettle 
Creeks  in  Clay  county.  Miss.,  the  work 
being  done  in  November,  1907.  A  sum- 
mary of  the  work  is  as  follows: 

Number  courses  Town  Creek 34 

Total  distance  ..1.97  miles  (10,415.4  ft.) 
No.  courses  Hanging  Kettle  Creek...  19 
Total  distance  ...126  miles  (6,629.3  ft.) 
Number  of  courses  in  both  creeks... 53 
Dist.,  both  creeks. 3.23  miles  (17,044  ft.) 
Average  course  321.7  ft. 

In  the  field  work  3^  days  were  spent; 
while  the  office  work,  computing  and 
mapping  was  6  days.    The  working  day 


was  9  hours.    The  cost  of  the  field  work 
was  as  follows; 

Instrument  man  at  $5. $17.50 

Two  chainmen  at  $1 7.(X) 

Two  rodmen  at  $1 7.00 

One  axman  at  $1 3.50 


Total,  IVi  days $35.00 

The  office  work  cost  $30;  a  draftsman 
and  computer  at  $5  being  employed  for 
6  days.  The  total  cost  was,  therefore, 
$65.00,  and  the  cost  per  mile  was  $20.12. 
The  1/16  section,  }4  section  and  section 
lines  had  been  run  across  creeks,  and 
ties  were  made  to  all  such  lines.  All 
lines  were  run  with  trk];i^t  and  steel 
tape  and  all  angles  and  lines  checked  be- 
fore areas  were  cumputed.  The  map 
shows  the  acreage  on  each  side  of  cen- 
ter line  of  creek  in  each  1/16  section  (40 
acres)  crossed.'  The  traverse  was  made 
on  one  bank,  the  creek  being  too  deep 
to  cross.  The  country  was  flat  with 
scattering  woods  and  bushes.  The  sec- 
ond job  consisted  of  the  survey  of  a  con- 
vict farm  in  Mississippi,  for  a  lumber 
company,  the  work  being,  done  dur- 
ing January,  1908;  a  sumrrigry  of  the 
work  is  as  follows: 
Cultivated  land: 

Number  cuts  58 

Smallest  acreage  per  cent 5  acres 

Largest  acreage  per  cent 16.54  acres 

Total  acreage , 414.77  acres 

Average  acreage  per  cut.. ;... 7.15  acres 
The  time  in  the  field  was  3f^  days, 
and  the  tim«  in  office,  computing  and 
mapping,  was  5  days;  an  8-taour  day  was 
worked.  The  cost  of  the  field  work  was 
as  follows: 

Surveyor,  at  $5 !.... $17.50 

Four  helpers,  at  $1 14.00 


Total,  3J4.  days $31.50 

The  office  work  cost  $^  a  draftsman 
being  employed  for  5  days  at  $5  per  day. 
The  total  cost  was,  therefore,  $56.50,  or 
13.5  cts.  per  acre.  For  the  above  infor- 
mation We  are  indebted  to  Mr.  Charles 
L.  Wood,  ,C.E. 


The  cost  of  cleaning  asphalt  streets  by 
day  labor  at  Rochester,  N.  Y.,  in  1906,  was 
$33-11  per  1,000  sq.  yds.  for  the  season. 
The  asphalt  streets  were  clc^^ned  on  an 
average  of  loi  times  during  the  season. 


A  blast  of  ViV2  tons  of  45  per  cent  dyna- 
mite fired  on  March  ao,  in  the  Isthmian 
Canal  prism  at  Caimito,  broke  up  70,769 
cu.  yds.  of  material.  The  charge  was  placed 
in  25  holes,  ranging  in  depth  from  35  ft 
to  90  ft,  the  average  depth  being  60  ft. 


Returns  received  by  the  U.  S.  Geological 
Survey  for  iron  ore  produced  in  the  year 
1907,  while  not  complete,  indicate  that  the 
total  production  for  the  year  will  fall  be- 
tween 52,000,000  and  54,000,000  long  tons. 
The  total  production  of  1906  was  47,749,- 
728  long  tons. 


Digitized  by 


Google 


242 


ENGINEERING-CONTRACTING 


Vol.  XXIX.    No.  17. 


Catalogs  Worth  Having 

Engineers  and  contractors  should  have 
on  file  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  In  sending  for 
catalogs  reviewed  or  advertised  in  this  pa- 
per, you  will  confer  a  favor  on  us  if  you 
will  write  direct  to  the  advertisers  and 
State  that  you  saw  the  catalog  mentioned 
in  Engineering-Contracting.  If  you  are  in 
the  market  for  tools,  machinery  or  supplies 
tell  us  and  we  will  notify  promptly  the 
leading  manufacturers. 

No.  0671.  Concrete  Mixers. — Ntms  Con- 
crete Machinery,    Philadelphia,    N.    Y. 

The  mbcer  described  in  this  14-page  pam- 

fthlet  Is  a  double  tube  mixer,  one  tube  be- 
ng  let  Into  the  other  so  as  to  form  a  con- 
tinuous vessel  for  the  l>atch.  The  tubes  are 
cast  Into  one  piece.  The  mixer  is  designed 
to  be  fed  by  belt  conveyor  from  an  auto- 
matic measuring  and  proportioning  hopper 
mounted  separately  on  trucks.  Claim  is 
made  that  a  mixer  running  out  60  cu.  yds. 
per  hour  can  be  operated  by  a  5  H.  P.  en- 
gine. The  machine  is  an  interesting  one 
and  contractors  should  Investigate  It. 

No.  0676.  Roller  Bearings.— Hyatt  Roller 
Bearing  Co.,  Newark.  N.  J. 

A  24-pBge  pamphtet  telling  of  the  use  of 
roller  bearings  for  machinery,  cars  and 
trucks.  The  efficiency  of  the  machines  is 
Inci  eased  by  such  bearings,  as  there  is  less 
friction  and  the  bearing  Is  more  easily  lubri- 
cated, preventing  wear.  These  bearings 
have  been  standardized  and  are  now  kept 
in  stock  in  the  company's  various  sales 
rooms.  The  bulletin  gives  rules  for  calculat- 
ing safe  loads  to  be  put  on  various  sizes  of 
bearings,  and  tables  to  show  size  of  bear- 
ings to  use  for  different  speeds. 

No.  0677.  Mechanical  Rubber  Good*. — 
Mulconroy  Co.,  722  Arch  St.,  Philadelphia, 
Pa. 

A  16-page  pamphlet  describing  steam  drill, 
air  and  water  hose,  and  hose  couplings. 
Also  rubber  and  leather  belting,  sheet  pack- 
ing, gaskets,  pump  diaphragms,  and  piston 
packing.  Oil  cloth  clothing  for  hard  usage 
Is  listed,  and  a  boot  for  construction  work 
that  is  waterproof.  This  boot  Is  of  rubber 
with  a  leather  sole,  allowing  men  to  use  it 
where  rubber  soles  would  be  useless. 

No.  0678.  Halns  Concrete  Machinery.— The 
Hains  Concrete  Mixer  Co..  723  Union  Trust 
Bldg..   Washington,    D.    C. 

A  24-page  catalog  describing  and  illustrat- 
ing the  Halns  automatic  concrete  mixer  and 
explaining  the  simple  principle  on  which 
the  machine  works.  Photographic  reproduc- 
tion of  structures  built  with  the  Hains  are 
shown  and  the  catalog  contains  a  number  of 
sketches  showing  different  arrangements  of 
plants  using  the  Hains  ml](er. 

No.  0679.  Pocket  Transit.— Taylor  Instru- 
ment Companies,    Rochester,    N.    Y. 

A  4-page  leaflet  telling  of  the  good  points 
of  the  Verschoyle  Pocket  Transit.  With  this 
light  and  compact  Instrument  t>oth  the  hori- 
zontal and  vertical  angle  can  be  read  at 
one  time.  An  excellent  instrument  for  mine 
work. 

No.  06S0.  Petrollthic  Pavement — Petro- 
llthlc  Pavement  Co.,  764  Paclflc  Electric 
Bldg.,    Los  Angeles,  Cal. 

This  is  a  well  printed  and  beautifully  il- 
lustrated catalog.  Just  off  the  press,  and  it 
shows    the    wonderful   success   of    petrollthic 

Lavements  in  California  where  they  have 
een  used  for  residence  streets  and  roads, 
as  well  as  on  business  streets  where  traffic 
is  heavy.  Instructions  and  speclflcations  for 
laying  this  pavement  are  given,  and  all  the 
tools  needed  are  likewise  descrilwd.  The 
petrollthic  tamping  roller,  the  oil  heater, 
and  oil  spreader,  the  harrow  and  clod 
breaker  are  all  Illustrated.  The  pavement 
consists  of  any  natural  soil  sprinkled  with 
asphaltic  oil.  or  other  suitable  bituminous 
liquid,  then  harrowed  and  Anally  tamped 
solid  with  a  roller  provided  with  tampers 
projecting   from   its  periphery. 

No.  6081.  Corrugated  Bars. — Expanded 
Metal  &  Corrugated  Bar  Co..  Frisco  Bldg.. 
St.   Louis.   Mo. 

A  112-page  catalog  setting  forth  the  mer- 
its of  both  the  square  and  round  bar  for 
reinforcing  concrete  manufactured  by  this 
company.  The  various  sizes  of  the  bars  are 
Illustrated.  Plans  of  reinforcing  buildings 
and  other  structures  are  shown.  The  book 
is  embellished  with  many  photographic  re- 
productions of  buildings  in  which  these  bars 
have  Ireen  used. 


No.  0682.  Sluice  Gates — Coldwell-Wtlcoz 
Co..   Newburgh,    N.    Y. 

A  20-page  catalog  telling  of  the  various 
water  works  appliances  manufactured  by 
this  company.  Their  sluice  gates  are  of  all 
sizes  and  styles,  with  dimensions  given,  so 
designers  can  adapt  their  outlets  to  these 
gates.  Pedestals  and  machinery  for  open- 
ing and  closing  the  gates  are  also  shown, 
likewise    flexible    pipe    joints. 

No.  0683.  Concrete  Mixers. — Svenson- 
Shuman  Machine  Co..   Pittsburg,    Pa. 

The  Svenson  concrete  mixer  described  in 
this  16-page  pamphlet  is  a  continuous  mixer 
with  automatic  measuring  and  charging 
hoppers.  A  feature  of  this  mixer  is  a  con- 
tinuous shaft  carrying  a  tapered  screw  con- 
veyor and  mixing  puddler  and  which  both 
proportions  the  materials  and  mixes  them. 
Especial  simplicity  of  operating  mechanism 
is  claimed. 

No.  0684.  Locomotive  Repair  Parts. — Dav- 
enport  Locomotive  Works,    Davenport,    la. 

This  40-page  pamphlet  is  a  guide  and 
book  of  directions  for  ordering  repair  parts 
for  Davenport  contractors'  locomotives.-  The 
arrangement  is  particularly  convenient.  On 
each  left-hand  page  is  grouped  outline 
sketches  of  a  number  of  parts  each  bearing 
a  number;  the  facing  page  carries  a  list  of 
names  of  these  parts  with  the  code  word 
for  ordering.  Every  user  of  a  Davenport 
locomotive  should  have  this  pamphlet. 

No.  0686.  Centrifugal  Pumps,  Gasoline  and 
Steam  Engines.— Erie  Pump  &  Engine  Co., 
Erie,    Pa. 

This  36-page  catalog  lists  the  above  named 
company's  complete  line  of  centrifugal  pumps, 
gas,  gasoline  and  steam  engines.  Several 
combination  outflts  are  shown  which  should 
be  of  Interest  to  contractors.  One  of  these 
consists  of  a  four-stage  turbine  pump  di- 
rect connected  to  a  gasoline  engine  which 
has  proved  particularly  desirable  for  iso- 
lated   plants. 

No.   0686.     Blocks W.   W.    Patterson   Co., 

Pittsburg,  Pa. 

This  40-page  pamphlet  descrit>es  and  il- 
lustrates the  full  line  of  standard  blocks 
made  by  the  company  named.  The  articles 
listed  also  include  ratchets,  self-oiling 
sheaves  and  lateral  brace  snatch  blocks. 

No,  0687.  Valves  and  Hydrants.— Pitts- 
burg Mfg.  Co.,  Pittsburg,  Pa. 

This  64-page  pamphlet  lists  the  various 
sizes  of  single  and  double  gate  valves,  sluice 
gates  and  hydrants  made  by  the  company 
named.  The  several  types  of  valves  are 
described  In  detail.  There  are  some  dozen 
or  more  pages  of  tables,  formulas  and  use- 
ful Information  for  water-works  and  city 
engineers. 

No.  0688.  Steel  Centering  for  Concrete 
Structures. — Blaw  Collapsible  Steel  Center- 
ing Co.,    Pittsburg,    Pa. 

The  text  pages  of  this  B8-page  pamphlet 
describe  briefly  the  advantages  of  sectional 
steel  centers  for  sewers,  tunnels,  arch  cul- 
verts, etc.  In  addition  illustrations  are  given 
of  a  remarkable  variety  of  conduit  work  in 
which  Blaw  centers  have  been  used.  The 
pamphlet   is   worth    careful    examination. 

No.  0689.  Concrete  Mixer.— Fillmore  Ma- 
chinery Co.,   Fillmore,    N.  Y, 

The  mixer  described  in  this  31-page 
pamphlet  Is  a  continuous,  proportioning 
mixer.  A  feature  of  the  mixer  is  the  shape 
of  the  mixing  blocks  on  the  rotating  shaft. 
This  is  such  that  the  material  Is  shifted 
backward  and  forward  while  being  moved 
along   the   mixer  drum. 

No.  0690.  The  Making  of  Artificial  Stone. 
— The  Century  Cement  Machine  Co.,  Roch- 
ester,  N,    Y. 

This  22-page  pamphlet  gives  in  brief  form 
directions  for  making  concrete  blocks.  It 
includes  InBtructlons  for  selecting  and  pro- 
portioning materials,  molding  and  curing, 
giving  many  useful  hints  and  details. 

No.  0691.  Bay  State  Brick  and  Cement 
Coating — Wadsworth,  Howland  &  Co.,  Bos- 
ton,  Mass. 

The  coating  discussed  in  this  40-page  pam- 
phlet is  "composed  of  a  cement  base  held  In 
suspension  by  a  volatile  oil  which  evaporates 
on  application."  Directions  are  given  for 
specifying  and  for  using  the  coating  and 
numerous  structures  In  which  the  coating 
has   been   used   are   illustrated. 

No,  0692.  Watson  Dumping  Wagons. — 
Watson  Wagon  Co.,   Canastota,  N.  Y. 

This  16-page  pamphlet  gives  an  Interest- 
ing bit  of  history  of  the  development  of  the 
Watson  dumping  wagon  beginning  with  the 
first  wagon  built  in  1887.  The  growth  of 
the  works  from  the  barn  In  which  this  first 
wagon  was  constructed  to  the  present  fac- 
tory occupying  115,000  sq.  ft.  of  floor  space 
is  shown.  The  bulk  of  the  pamphlet  de- 
scribes the  present  models  of  Watson 
wagons  in  some  detail,  and  gives  dimensions, 
capacities   and    prices. 


No.  0693.  Utioa  Hydraulic  Csmtnt- 
Meacham  A  Wright,   Chicago,  ni. 

This  16-i)age  pamphlet  schedules  the  n- 
suits  of  a  dozen  or  so  of  tests  of  Utica  h;- 
draullc    cement. 

No.  0694.  Automatic  Tamper  for  Concratt 
Blocks. — Kramer  Automatic  Tamper  Co 
Peoria,  Dl. 

This  32-page  pamphlet  describes  in  aonw 
detail  the  construction  and  the  operation  <^ 
a  power  tamping  machine  for  malclns  con- 
crete bloclcB.  Outputs  are  given  and  com- 
parisons of  cost  made  with  hand  tampini 
The  machine  will  tamp  whole  blocks  or  frac- 
tional  blocks  equally   well. 


Personals. 

The  Electric  Welding  Co.  has  moved  lu 
offices  from  4  Smithfleld  St.  to  316  Founli 
Ave.,   Pittsburg,    Pa. 

George  Foster,  a  contractor,  was  tnstssU, 
killed  last  week  by  a  railroad  engine  at 
Crafton.   Pa. 

Mr.  Robert  A.  Cummings.  M.  Am.  $•< 
C.  E..  has  moved  his  offices  from  4  Smlib- 
fleld   St.    to  316  Fourth  Ave..   Pittsburg.  Pa. 

First  Lieut.  Charles  T.  Leeds,  Corpn  ■< 
E^ngineers,  V.  S.  A.,  has  t>een  transfemd 
from  Fort  Bayard.  N.  Mex.,   to  Los  Angel<^. 

Mr.  Y.  Hammano.  Chief  Engineer  of  iht 
water  works  at  Formosa,  Japan,  is  now  It 
this  country  Inspecting  sewage  puriflcatii>i 
plants  and  water  nitration  systems. 

Mr.  George  F.  Btrge,  Superintendent  U 
Streets  of  Northampton,  Muss.,  was  ib« 
and  fatally  wounded  last  week  by  a  dis- 
charged  employe  of   the  Street   Department 

The  offices  of  the  Lehigh  Valley  Testint 
Laboratory  tiave  been  removed  from  1 
Smithfleld  St.  to  316  Fourth  Ave.,  Piitstmn 
Pa. 

Mr.  Charles  T.  Waring  has  been  appoinifl 
assistant  engineer  in  charge  of  Culebra  Sii- 
tlon,  Division  of  Municipal  Englneerir^ 
Isthmian  Canal,  vice  Mr.  Geo.  H.  Rugel«. 
transferred. 

Mr.  D.  W.  Church,  Assistant  Engineer  in 
charge  of  the  Designing  Department  of  ih» 
City  Engineer's  office  of  Chicago,  ni.  I»« 
been  appointed  Principal  Assistant  Engini'er 
of  that  office. 

Mr.  Munson  Nichols.  33  Hamilton  Are, 
New  Brighton,  S.  I,,  New  York,  has  beft 
appointed  an  assistant  engineer  in  the  Bu- 
reau of  Efngineering-Topography  of  Rlct- 
mond  Borough. 

First  Lieut.  Robert  R.  Ralston.  Corp'  <i 
Engineers,  U.  8.  A.,  heretofore  on  duly  at 
Washington  Barracks,  D.  C.  lias  bm 
transferred  to  the  office  of  the  Chief  of  En- 
gineers,   U.    S.   A. 

Messrs.  A.  A.  Hamilton.  D.  S.  Huffman. 
J.  R.  Plnn.  James  Bambridge  and  A.  & 
Fleming  have  organized  the  Hamilton-Huff- 
man Construction  Co.,  of  Fairmont.  W.  Vi, 
and  will  engage  in  a  general  contr&ctinf 
business, 

Mr.  Fred  K.  Potter,  for  many  vears  c«- 
nected  with  the  Capell  Fan  E^stneering  €>•:. 
has  been  appointed  manager  in  the  Pittsbuit 
district  for  the  Sirocco  Engineering  du 
His  offices  will  be  in  the  Keenan  Bldi^ 
Pittsburg. 

Mr.  V.  R  McBee.  for  the  past  nine  ymrt 
assistant  engineer  of  the  Seaboard  Air  Uw 
Ry..  has  resigned  his  position  with  tial 
road  and  will  engage  in  an  engineering  »M 
general  contracting  business  at  Birnunc- 
ham,  Ala. 

Maj.  William  E.  Craighlll.  Corps  of  En- 
gineers. U.  S.  A.,  heretofore  Engineer  >< 
the  Seventh  and  Eighth  Light  House  Pi>- 
tricts.  has  t>een  ordered  to  Baltimore.  Ut. 
to  relieve  Col.  Richard  L.  Hoxie.  Corps  <* 
Engineers,  in  charge  of  the  fortificatioii  and 
river  and  harbor  works  around  Baltimore. 

Mr.  J.  E.  Greiner  has  resigned  his  pusluml 
as  Assistant  Chief  Engineer  of  the  lUM 
more  &  Ohio  R.  R.,  and  will  engage  In  » 
consulting  engineering  practice  with  offing 
in  Baltimore.  New  York  and  Chicago.  H« 
has  been  retained  by  the  Chicago,  BurllKr- 
ton  &  Quincy  Ry.  as  Consulting  Bridge  Bn- 
gineer  and  will  also  ser\-e  the  Baltimore  ti 
Ohio  R,   R.   in  an  advisory   capacity. 

Mr.  James  D.  Schuyler,  of  Los  Angri"* 
Cal.,  the  well  known  hydraulic  eng1nt»" 
has  been  awarded  the  Tliomas  Fitoh  R"»< 
land  Prize  for  1907  .by  the  American  So- 
ciety of  Civil  Engineers  for  his  paper  e-i- 
titled  "Recent  Practice  In  Hydrsullr-FlU 
Dam  Construction."  Mr.  SchuyVr  has  t.'i'^ 
distinction  of  being  the  first  member  M  tb* 
profession  to  twice  receive  this  prize.  N 
having  been  awarded  to  him  once  liefore  l«t 
his  paper  "The  Construction  of  the  Swe»i- 
water  Dam." 
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lactjcal  Service  of  the  College  Test- 
ing Laboratory. 

Professor  Talbot's  paper  on  tests  of  cast 

«!  and  reinforced  concrete  culvert  pipe, 

t  second  instalment  of  which  is  printed 

this  issue,  is    deserving    of    particular 
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mention.  The  paper  is  unique.  So  far  as 
we  know  it  is  the  only  investigation  and 
discussion  of  culvert  pipes  on  such  broad 
lines  ever  undertaken.  The  paper  is  also 
distinctly  practical  in  character.  The  tests 
are  thoughtful  attempts  to  get  working 
tests  and  the  discussion  has  a  distinctly 
practical  turn.  We  mention  these  things 
here  not  so  much  to  impress  the  practical 
value  of  this  particular  paper  as  to  show 
how  the  nature  and  purpose  of  college 
testing  laboratory  work  is  changing.  The 
modern  college  testing  laboratory  is  becom- 
ing a  distinct  power  in  the  service  of  the 
practicing  engineer. 

This  statement  demands  some  develop- 
ment, for  it  asserts  a  radical  change  from 
the  conditions  that  most  of  us  have  con- 
sidered to  exist.  The  college  testing  lab- 
oratory is  still  making  its  specimen  tests 
and  conducting  its  purely  scientific  investi- 
gations, but  it  is  also  carrying  on  working 
tests  and  examinations  in  great  variety  and 
number.  To  see  this  we  have  only  to  re- 
view briefly  the  engineering  laboratory 
•work  of  Professor  Talbot's  college  alone. 
This  laboratory  is  selected  not  because  its 
work  is  unique  but  because  it  is  representa- 
tive of  that  of  a  score  of  college  labora- 
tories throughout  this  country.  Wisconsin, 
Michigan,  Iowa,  Cornell,  Purdue  and  Penn- 
sylvania are  others  that  can  be  named  in 
the  same  breath. 

Since  its  start  in  1904  the  Illinois  engi- 
neering experiment  station  has  conducted 
one  of  the  most  thorough  and  comprehen- 
sive studies  of  full  size  concrete  beam 
and  column  tests  ever  undertaken.  The 
results  of  these  tests  are  being  made  use  of 
by  every  designer  of  reinforced  concrete. 
The  laboratory  has  similarly*  inyestigated 
the  value  of  high-speed  tool  steels,  the 
resistance  of  tubes  to  collapse,  the  holding 
power  of  railroad  spikes,  the  fuel  value, 
weathering  qualities  and  smokeless  com- 
bustion of  Illinois  coals,  the  effect  of  scale 
on  the  transmission  of  heat  through  loco- 
motive boiler  tubes,  the  economy  of  roof 
truss  design,  the  strength  of  chains,  the 
(>>mparative  service  of  electric  lamps  and 
finally  the  strength  of  culvert  pipes.  This 
is  not  a  complete  list  but  it  is  ample  to 
indicate  the  practical  nature  of  the  work 
being  done. 

The  paper  on  culvert  pipe  tests  exem- 
plifies very  clearly  the  nature  of  all  those 
investigations.  They  are  practical  working 
investigations  for  the  service  of  the  prac- 
ticing engineer.  Naturally  they  reflect  the 
limitations  of  the  laboratory  and  to  some 
extent  the  notions  of  the  teacher  and  stu- 
dent in  distinction  to  the  engineer  actually 
engaged  in  desi«m  and  construction,  but 
they  are  of  unquestionable  service. 

As  we  have  stated  above  the  work  being 
done  by  this  one  college  laboratory  is  rep- 
resentative of  the  work  being  done  by  the 
laboratories  of  colleges  all  over  the  coun- 
try. It  is  a  work  which  deserves  the  cheer- 
ful and  energetic  support  of  every  prac- 
ticing engineer.    They     should    give    this 
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support.  We  know  that  the  colleges  will 
welcome  it  and  will  make  every  use  possi- 
ble of  suggestions,  advice  and  criticism 
from  practicing  engineers. 


The  following  table,  compiled  by  the  For- 
est Service,  U.  S.  Department  of  Agricul- 
ture, show?  the  expenditures  and  revenues 
of  national  forests  of  several  countries: 

Total  net 
revenue 

tromOov-  Expendl-  Netpeve- 

emment  ture  per    nue  per 

Country.               forests.  tusre.        acre. 

WQrtteraberg     .  .13,098.  J28  $2.05        W.«0 

Saxony    2,299,U0U  3.00          5.30 

Baden    829.162  3.58      .    4.42 

Heme    744.209  1.25          4.29 

Switzerland    237.663  1.S2          2.55 

PruBBla     17.054,144  1.58           2.50 

Bavaria    6.12g.34S  1.99          2.22 

Prance    4,737,250  .96          1.76 

Italy   .88 

Hungary    .84            .82 

Austria    5,313,000  .56            .21 

Roumanta    482,600  18 

Spain 17 

Sweden    1,677,672  .02            .09 

Russia   21.500,000  .01            .082 

United   States...    •112,000  .007        tOOOl 

United    States...    tl28,659  .0093        .00088 


•1906-6.     tl906-7.     JDeflclt. 


A  railroad  projected,  financed  and  built 
by  farmers  living  along  the  line  is  some- 
thing of  a  novelty.  Such  a  railroad  was 
opened  for  traffic  in  Iowa  this  year.  It  i» 
17  miles  long,  and  the  rolling  stock  consists 
af  one  engine  and  several  freight  cars  and 
:oaches.  The  road  bed  is  unballasted  and 
it  takes  lYi  hours  to  cover  the  17  miles. 
The  road  connects  with  the  Chicago,  Rock 
Island  &  Pacific  at  Atlantic,  Iowa. 


.  About  2,22s  sq.  yds.  of  stone  block  pave- 
ment were  laid  in  1907  in  the  city  of  Spring- 
,field,  Mass.,  at  an  average  cost  of  $0.84  per 
Square  yard.  This  cost  does  not  include 
blocks  which  were  taken  from  the  streets. 
The  pavement  was  laid  in  sand.  Common 
labor  was  paid  $2  per  8-hour  day,  pavers 
were  paid  $2.25  to  $3.75,  and  teams  with 
drivers  cost  $5.  Sand  cost  $0.75  per  cubic 
yard. 


The  average  cost  of  removing  ashes,  ex- 
clusive of  dump  maintenance,  at  Rochester. 
N.  Y.,  in  1906,  was  $0,353  P«r  cubic  yard. 
The  average  weight  of  a  cubic  yard  of 
ashes  was  921  lbs.  The  average  cost  of 
maintenance  of  dumps,  ashes,  scrapings  and 
sweepings  was  $0.1073  per  team  load.  A 
team  load  weired  3,683  lbs.,  the  average 
weight  of  the  wagon  being  2,100  lbs. 


The  average  cost  of  cleaning  medina 
block  stone  streets  at  Rochester,  N.  Y.,  in 
1906,  was  $66.07  per  thousand  square  yards ; 
the  streets  were  cleaned  an  average  of  lao 
times  during  the  season.  The  cost  of  clean- 
ing common  medina  stone  streets  during 
the  season  of  1906  was  $36.72  per  thousand 
square  yards.  The  streets  were  cleaned  an 
average  of  35  times. 


As  a  result  of  a  canvass  of  15,000,000 
acres  of  state,  municipal  and  private  forests 
in  Germany,  it  was  found  that  the  average 
net  revenue  per  acre,  from  good,  bad  and 
indifferent  land,  was  $2.40  per  year. 

of  republication  reserved. 
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Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  constructing  concrete 
and  reinforced  concrete  structures.  It  will  cover  the  selection,  testing  and  pro- 
portioning of  concrete  materials;  laboratory  tests  of  concrete;  concrete  mixing, 
transportation  and  placing;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  also  contain  articles  on  new  and  Interesting 
^  developments  in  the  design  of  reinforced  concrete. 


Tests   of   Cast  Iron   and  Reinforced 

Concrete  Culvert  Pipe.* 

U. 

TESTS   OF  CAST-IRON    PIPE. 
BY    PKOF.    ARTHUR     N.    TALBOT.f 

Nine  cast-iron  culvert  pipes  were  tested, 
four  being  of  36-in.  inside  diameter  and 
five  being  of  48-in.  inside  diameter.  The 
thickness  of  the  pipe  varied,  both  light- 
weight and  medium-weight  being  used.  One 
pipe  was  6  ft.  8  ins.  long,  and  the  others 
ranged  from  8  ft.  to  8  ft.  S  ins.  over  all 
after  the  rings  for  use  in  the  auxiliary  tests 
had  been  cut  from  them.  Test  pieces,  2  ins. 
wide  and  about  24  ins.  long,  were  afterward 
cut  from  these  rings  and  tested  in  cross- 
breaking.  The  quality  of  the  cast-iron  in 
the  pipes  was  very  good.  Data  on  the  pipes 
and  rings  are  given  in  Table  i. 

Testing  Machine  for  Distributed  Load. — 
The  machine  used  for  testing  the  culvert 
pipe  is  shown  in  Fig.  i.  The  floor  of  the 
machine  rested  on  two  I-beams.  A  layer 
of  sand  was  spread  over  this  floor.  On 
this  layer  of  sand  was  placed  the  pipe  to  be 
tested.  The  sides  of  the  box  were  built 
up  with  bridge  timbers  and  held  firmly 
laterally  by  heavy  rods.  Sand  was  put 
aroun4  and  over  the  pipe.  The  sand  was 
leveled  off  at  the  top  and  the  saddle  built. 
Two  I-beams,  similar  to  those  below  the 
pipe,  were  placed  on  the  saddle  and  at  the 
four  corners  were  placed  hydraulic  jacks 
with  a  capacity  of  100  tons  each.  The 
plungers  bore  against  heavy  cast-iron  blocks 
which  were  connected  to  blocks  under  the 
lower  I-beam  by  means  of  16  heavy 
wrought-iron  rods.  The  jacks  were  op- 
erated by  pumps  placed  on  top  of  the  saddle. 
In  this  way  a  fairly  even  loading  of  the  pipe 
was  obtained. 

All  the  testing  under  concentrated  load 
was  done  in  the  6oo,oco-lb.  machine.  A 
layer  of  plaster  of  paris  about  ^  in.  thick 
was  spread  On  a  strip  of  building  paper 
lying  on  the  bed  of  the  machine.  The  ring 
was  put  in  place  so  that  the  bottom  element 
rested  in  the  plaster  of  paris.  A  similar 
layer  of  plaster  was  put  on  the  top  of  the 
ring  and  a  cast-iron  bar  3  ins.  wide  by  2 
ins.  thick  by  2  ft.  long  was  carefully  cen- 
tered in  the  plaster  over  the  top  element. 
A  second  bar  of  the  same  dimensions  was 
afterward  placed  on  top  of  this  to  give 
greater  stiffness.  The  head  of  the  machine 
was  then  run  down  and  the  load  applied 
through  a  hemispherical  bearing  block. 


'Condensed  from  a  paper  read  before  the 
Western  Society  of  Engineers,  April  15,  1908. 
tUnlverslty  of  Illinois.   Urbana.  III. 


Data  of  Tests. — ^Table  I  gives  dimensions 
of  the  cast-iron  culvert  pipes  and  rings  and 
the  name  of  the  railroad  company  which 
furnished  the  pipe.  The  suffix  A  denotes 
the  ring  cut  from  the  spigot  end  and  the 
suffix  B  the  ring  next  to  it.  In  all  cases 
the  remainder  of  the  pipe  as  tested  contain- 
ed the  bell  of  the  original  pipe,  (given  in 
Table  III  under  the  heading  of  Pipes). 
Table  II  gives  the  results  of  the  concentrat- 
ed-load tests  and  Table  III  the  results  of 
the  distributed-load  tests. 

In  Figs.  2  to  6  are  given  diagrams  show- 
ing the  amount  of  the  vertical  and  hori- 
zontal deflections  of  the  pipe,  at  both  the 
spigot  end  and  the  bell  end,  which  were 
produced  under  the  load  per  lineal  foot  of 
pipe  or  ring  indicated  by  the  vertical  scale. 


terial  as  variable  in  its  elastic  properties  as 
cast  iron  and  with  such  a  difference  in  form 
as  the  ring  and  the  straight  rectangular 
beam.  It  seems  that  the  value  of  the 
modulus  of  elasticity  determined  from  the 
deflections  of  the  rings  may  best  be  used 
in  the  investigation  of  the  rings  and  pipe. 

At  the  maximum  load  sustained,  the  rings 
failed  at  either  the  top  or  the  bottom,  and 
the  rupture  extended  over  the  entire  length 
of  the  pipe  in  every  case.  This  accords 
with  the  theoretical  determination  already 
made,  it  having  been  found  that  the  bend- 
ing moment  at  the  top  or  bottom  is  aboci 
16/9  that  at  the  extremities  of  the  hori- 
zontal diameter.  After  rupture  occurred 
the  machine  was  in  some  cases  run  on 
down  to  give  greater  deflections,  but  the 
load  then  sustained  was  much  less  than  the 
breaking  load  and  the  rings  finally  broke 
again,  this  time  at  ends  of  the  horizontal 
diameter. 

It  will  be  seen  that  the  average  value  of 
modulus  of  rupture  calculated  by  equation 
(7)  and  given  in  Table  II  is  27,000  lbs.  per 
sq.  in.  Thi^  is  25  per  cent  less  than  tk 
value  of  the  modulus  of  rupture  determined 
by  loading  at  the  center  the  rectangular  test 
specimens  taken  from  the  rings.     The  dii- 


CjPOjj  Jecrron 
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Fig.  1 — Hydraulic  Jack  Testing  Machine. 


The  full  line  shows  the  change  in  hori- 
zontal diameter  and  the  dotted  lines  the 
change  in  vertical  diagram.  These  diagrams 
will  be  discussed  for  the  two  methods  of 
loading. 

Concentrated-Load  Tests. — The  cast-iron 
rings  which  were  tested  under  a  concen- 
trated load  gave  phenomena  similar  to  what 
would  be  expected  from  the  anaylsis  of  the 
bending  moments  and  resisting  moments. 
As  is  shown  on  the  diagram  in  Fig.  2  the 
amount  of  deflection  is  nearly  proportional 
to  the  applied  load.  The  value  of  the 
modulus'  of  elasticity  given  in  Table  II  cal- 
culated from  the  expression  for  deflection, 
for  loads  and  deflections  near  the  breaking 
load  (10,200,000  lb.  per  sq.  in.),  is  some- 
what smaller  than  the  average  value  of  the 
modulus  of  elasticity  determined  from  the 
tests  of  rectangular  specimens  cut  from  the 
pipe.     This  is  not  unexpected   for  a  ma- 


ference  which  exists  in  the  distributi'm  of 
the  stresses  by  these  two  methods  of  test- 
ing and  the  differences  in  strength  of  the 
materials  in  the  two  directions  will  partly 
account  for  this  difference.  It  seems  prob- 
able that  the  results  given  in  Table  II  are 
more  nearly  representative  of  the  conditions 
in  the  rings  and  pipe,  and  in  the  cakula- 
tions  for  the  pipes  and  rings  under  dis- 
tributed load  the  value  obtained  in  the  con- 
centrated tests  of  the  corresponding  ring 
has  been  used. 

Phenomena  of  the  Distributed  Load 
Tests. — In  the  distributed  load  tests  the 
pipe  or  ring  was  bedded  in  sand,  the  load 
was  applied  through  a  saddle  resting  on 
sand,  and  the  sides  of  the  test  box  were  re 
strained,  as  already  described.  It  is  not 
probable  that  such  a  method  of  loading 
will  give  a  uniform  distribution  of  the  kad 
either  longitudinally  or  transversely.    It  is 


Digitized  by 


Google 


April  29,  1908. 


ENGINEERING-CONTRACTING 


245 


evident  from  a  study  of  results  that  the  dis- 
tribution of  the  load  is  uncertain  and  that 
the  amount  of  lateral  restraint  is  also  uncer- 
tain. While  for  the  purposes  of  calculation 
and  discussion  the  distribution  of  the  pres- 
sure may  be  assumed  to  be  uniform  over 


after  the  barrel  of  the  pipe  becomes  distort- 
ed the  effect  is  transmitted  to  the  bell  in 
varying  proportions.  At  a  load  varying 
from  75  percent  to  100  percent  of  the  max- 
imum a  crack  appeared  in  the  top  or  bot- 
tom of  the  pipe  except  in  No.  996  where  it 


Internal 

Lab. 

Diameter 

No. 

inches. 

990 

4S 

991 

48 

m 

48 

m 

48 

994 

48 

995 

3< 

99( 

36 

997 

36 

998 

86 

991A 

48 

991B 

48 

992A 

48 

992B 

48 

99U 

48 

993B 

48 

9I4B 

48 

994C 

48 

996A 

36 

99SB 

36 

9»«A 

86 

99tB 

36 

MTA 

36 

997B 

36 

998A 

36 

998B 

36 

TABLE  I.— CAST 

IRON  PIPES. 

Thickness 

Length 

Ranee 
Inches. 

Average 

over  all 

Furnished 

inches. 

Inches. 

by 

1.25 

80 

I.  C.  R.  R. 

1.26 

99 

C.  M.  &  St.  P.  Ry 

1.25 

99 

C.  M.  &  St.  P.  Ry. 

1.50 

101 

C.  R.  I.  &  P  Ry. 

1.60 

96 

C.  R,  I.  &  P.  Ry. 

1.00 

96 

A.  T.  &  S.  F.  Ry. 

1.25 

96 

A.  T.  &  a.  F.  Ry. 

1.00 

96 

A.  T.  &  S.  F.  Ry. 

1.26 

96 

A.  T.  &  S.  F.  Ry. 

CAST  IRON  RINGS. 

1.4 

24 

C.  M.  &  St.  P.  Ry 

1.2s 

24 

C.  M.  &  St.  P.  Ry 

24 

C.  M.  &  St.  P.  Ry. 

1.31-1.25 

1.28 

23 

C.  M.  &  St.  P.  Ry 

1.47-1.35 

1.43 

24 

C.  R.  I.  &  P.  Ry. 

1.50-1.34 

1.42 

24 

C.  R.    .  &  P.  Ry. 

1.63-1.63 

1.68 

24 

C.  R.    .  &  P.  Ry. 

1.6 

24 

C.  R.    .  &  P.  Ry. 

1.13-0.90 

1.02 

24 

A.  T.  &  S.  F.  Ry. 

1.1 

24 

A.  T.  &  S.  F.  Ry. 

1.44 

24 

A.  T.  &  a.  F.  Ry. 

1.60-1.27 

1.42 

24 

A.  T.&rS.  F.  Ry. 

1.00 

24 

A.  T.  &  S.  F.  Ry. 

0.98-0.82 

0.91 

24 

A.  T.  &  S.  F.  Ry. 

1.26 

24 

A.  T.  &  S.  F.  Ry. 

1.31-1.05 

1.19 

24 

A.  T.  ft  8.  F.  Ry. 

a  horizontal  section,  it  is  plain  that  this 
does  not  express  at  all  accurately  the  man- 
ner in  which  the  load  was  distributed. 
However,  a  uniform  distribution  of  the  load 
may  be  used  as  a  basis  of  comparison  in 
the  discussion  of  the  results.    A  study  of 


appeared  at  one  side.  Usually  with  an  in- 
crease of  load  this  extended  toward  the 
other  end,  and  finally  the  pipe  broke 
throughout  the  full  length  at  or  near  the 
maximum  load.  This  generally  occurred  at 
the  top  or-  bottom  of  the  pipe.     The  fur- 


TABL£  11.— CAST  IRON  RINGS— CONCE.fTRATED  LOAD. 

Breaking  load 

Modulus  of                  Modulus  of 

No. 

lb.  per  lln.  ft. 

Rupture.                      Elasticity. 

Remarks. 

991A 

16.250 

32,600                           11.000.000 

Failed  at  top. 

991B 

10.300 

26,000                             12,700,000 

Failed  at  bottom. 

I92B 

11,720 

27,300                              9,700,000 

Failed  at  top. 

993B 

12,860 

25,200                               7,780,000 

Failed  at  bottom. 

994B 

17,400 

27,600                               8.300,000 

do 

994C 

16,600 

26.600       ■                        8.600,000 

Failed  at  top. 

995A 

9,660 

27.500                             10,200,000 

Failed  at  bottom. 

995B 

13,500 

24,000                             14,300,000 

Failed  at  top. 

996A 

17,600 

33,300                             11,840.000 

Failed  at  bottom. 

99(B 

18,600 

26.800                               8.800.000 

do 

WA 

6.950 

20,600                               8,600.000 

Failed  at  top. 

997B 

6,660 

21,800                             10,900,000 

Failed  at  bottom. 

998A 

17.600 

33,300                             12,400.000 

Failed  at  top. 

>98B 

13,100 

23,800                             9.700,000 

Failed  at  bottom. 

the  load  deflection  diagrams  given  in  Figs. 
3,  4  and  5  will  show  the  deflection  at  the 
spigot  end  generally  began  at  once  and  in- 
creased nearly  proportionately  to  the 
amount  of  the  applied  load,  as  is  indicated 
by  the  approximation    to    a    straight  line. 


ther  operation  of  the  testing  apparatus 
gave  increased  deflections,  sometimes  with- 
out a  material  reduction,  in  the  load  and 
sometimes  at  a  much  lower  load,  until  the 
pipe  broke  at  some  other  point  in  the  sec- 
tion. 


No. 
990 
991 
992 
993 
994 
9B 
996 
997 
998 

992A 
993A 


BLE  ni.— CAST  IRON  PIPE  AND  RINGS— I 

PIPES. 

W 

W 

M« 

Load  at 

Breaking  load 

W>d 

Ist  crack 
lb.  per  Un.  ft. 

lb.  per 
lln  ft. 

16 

26.700 

37.600 

116,000 

22.600 

26.400 

81,000 

16.300 

22,600 

69.000 

64,600 

54.600 

169,000 

47.300 

49,300 

162,000 

19.300 

22,200 

52.000 

37,300 

37.300 

87,000 

23,200 

27,800 

63,000 

29,300 

37,200 

RINGS. 

86,000 

22,160 

22,160 

68.000 

29,250 

29.260 

90,000 

Mo 

fbt« 

«~ 
85,600 

102000 
92.300 

102.000 

134.000 
57.800 

110,000 
38,200 
93.400 


92.500 
104,000 


Ratio 
M, 

M> 

0.74 
1.26 
1.34 
0.60 
0.88 
1.11 
1.26 
0.61 
1.08 

1.36 
1.16 


This  is  in  accord  with  the  analysis  and  with 
the  form  of  the  equation  for  deflections. 
At  the  bell  end  the  deflections  lagged  be- 
hind and  generally  formed  a  curved  dia- 
gram. It  is  evident  that  the  great  stiffness 
of  the  bell  is  the  cause  of  this  and  that 


The  following  notes  of  Pipe  No.  992  and 
994  give  the  typical  phenomena  of  the  tests. 

No.  992.  Diameter  48  in.  Length  8  ft. 
3  ins.  over  all.  Light-weight  pipe,  6,900  lbs. 
for  12  ft.  net  length.  Small  bell.  Average 
thickness  1.3  in.    Loaded  2  in.  off  center. 


.^t  a  load  of  16,300  lbs.  per  lin.  ft.  cracks 
formed  at  the  top  and  bottom  and  extended 
throughout  the  bell  8  in.  into  the  barrel. 
At  17,700  lbs.  the  bottom  crack  extended 
from  end  to  end,  and  at  18,700  lbs.  the  top 
crack  extended  likewise.  At  21,600  lbs.  both 
sides  cracked  from  end  to  end.  The  load 
dropped  off,  and  finally  rose  again,  reach- 
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Chanqe  in  Diamehn  In  ins. 
Fig.  2. 
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ing   22,600  lbs.   per  lin,   ft.     Test  discon- 
tinued. 

No.  994.  Diameter  48  ins.  Length  8  ft 
net.  Heavy-weight  pipe,  8,900  lbs.  for  12 
ft.  net  length.  Average  thickness  1.58  in. 
This  pipe  was  cut  into  two  pieces  and  the 
end  of  one  was  loosely  inserted  in  the  bell 
at  the  middle  of  the  testing  box.  The  piece 
containing  the  bell  is  denoted  the  bell  sec- 
tion, and  the  other  the  spigot  section.  The 
center  of  the  loading  apparatus  was  over 

4l>t9tr 


Chim^t  in  DkmMn  i, 
Fig.  3. 

the  bell.  The  first  crack  appeared  in  the 
bell  at  the  top  and  extended  2  ft.  into  the 
barrel  at  a  load  of  47,200  lbs.  per  lin.  ft. 
At  the  maximum  load  of  49,300  lbs.  per  lin. 
ft.  this  crack  extended  the  full  length  of  the 
bell  section.  No  crack  appeared  in  the 
spigot.    Test  discontinued. 

The  effect  of  lateral  restraint  is  illus- 
trated in  the  results  of  a  preliminary  test 
on  Pipe  No.  990.  In  this  test  the  hydraulic 
jack  machine  was  not  used,  but  I-beams 
were  used  to  transfer  the  load  from  the 
6oo,ooo-lb.  testing  machine  to  the     saddle. 
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since  the  box  wa>  too  lai^  to  br  placed  oil 
the  bed  of  the  machine  The  dt>tance  oi 
the  saddle  from  the  testing  machine  was 
such  that  only  one-tifth  ot  the  load  on  the 
machine  was  applied  to  the  saddle.  The 
load  wa$  nm  up  to  ib,300  Ihs.  per  Im  ft.  on 
the  pipe.  .\t  this  point  an  I-beam  com- 
menced to  bnctcic  and  the  load  was  taken 
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c£  A:  ttnr  ioad  tne  change  to  the  vertical 
<iameter  wa^  pjt  in  The  load  having 
beer  taicec  o€.  the  rods  bonding  tbe  sides 
oi  tiK:  bc3c  »ert  loosened  and  kept  loose 
anc  prefsnTc  agam  applied  This  time;  at 
2  ioac  of  15.900  Ifas.  jicT  UD.  ft,  the  average 
chanpe  ir.  tbe  vemca]  diameter  was  IDS 
in  witfc  no  sigc  of  faficre.    When  tbe  load 
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waf  lir.ull'-  ;>,-?ti(i  l<'  de-tructrir  iri  f*  vy- 
draiilic  ack  niaciimt.  the  fi"-t  •Td'-K  a^>- 
IK.'iriiip  ai  ;.  i'T.d  !••  2''j'x>  I'"''    :>•"   '■'■'     tt 


and  the  pipe  Anally  carrying  J7,500  lbs.  per 
tin.  ft.  as  has  already  been  described. 

ComfansoH  and  Discussion. — Table  III. 
gives  data  of  the  distributed-load  tests  of 
(he  cast-iron  pipe  and  rings.  The  loads  are 
given  in  pounds  per  foot  of  length  of  ring 
or  pipe.  The  first  crack  for  which  the  load 
is  given  appeared  at  the  bell  end  in  four 
pipes  and  at  the  spigot  end  in  three.  In 
N'O'  993  the  crack  ran  from  end  to  end  and 
in  No.  994  in  which  the  pipe  was  cut  and 
the  spigot  end  placed  in  the  bell  end  at  the 
middle  of  the  test  box  the  first  crack  was 
at  the  bell.  The  breaking  load  was  the 
maximum  load  and  generally  the  indicated 
load  of  the  testing  apparatus  fell  off  at  once 
though  in  some  cases  the  maximum  load 
held  until  the  deflections  had  been  increased 
somewhat.  M'  is  the  bending  moment  based 
on  a  uniform  distribution  of  the  breaking 
load  over  the  horizontal  section  of  the  pipe 
and  without  any  allowance  for  lateral  pres- 
sure or  restraint,  as  calculated  by  equa- 
tion (3).  Mo  is  the  resisting  moment  of  a 
rectangular  section  of  the  pipe,  calculated 
«-ith  the  value  of  the  modulus  of  rupture  f 
determined  from  the  concentrated  load  tests 
of  the  rings  cut  from  the  pipe,  except  that 
for  Ko.  ggo,  from  which  no  ring  was  cut, 
the  average  modulus  of  rupture  determined 


^^  ST>      «      S      s 
Cliaitqtm  Pimnmttn  mtnx 

CmfTtaThr. 
Fig.  6. 

from  other  pipe  was  used.  In  the  expres- 
sion for  the  resisting  moment  b  is  the 
length  of  pipe  or  ring  and  (  is  the  average 
thickness.  The  last  column  gives  the  ratio 
of  the  resisting  moment  to  the  bending 
moment  thus  calculated.  If  Ma  prop- 
erly measures  the  resisting  moment 
and  if  the  load  is  utiiformly  dis- 
tributed over  the  horizontal  section  in 
Iioth  the  longitudinal  and  transverse  direc- 
tions this  ratio  should  be  unity.  If  there 
is  lateral  pressure  of  the  sand  siniliarly  dis- 
tributed over  the  vertical  section  the  value 
of  the  ratio  should  be  less  than  unity  and 
would  represent  the  I— q  of  eqtiation  (5). 
That  is  to  say,  if  the  ratio  is  0.75,  the  later- 
al pressure  would,  by  this  method  of  rea- 
soning, be  25  per  cent  of  the  vertical  load. 
This  treatment  does  not  consider  the  ef- 
fert  of  the  greater  stiffness  of  the  bell 
nor  the  effect  of  the  stiffness  of  the  bell 
tipon  the  stresses  in  the  barrel  next  to  the 
)k-1I.  It  is  seen  that  there  is  a  considerable 
-..iriatirm  in  the  value  of  this  ratio.  The 
"Meher  values  may  be  due  to  an  uneven 
■!-Ti^ut:on  of  the  Icid  either  lonsritiidinally 
'"  transversely.  It  is  possible  that  in  these 
li'^-s  the  pipes  were  not  so  well  bedded  or 
•'Lt  ti-e  ■-^r\.\  was  not  so  well  packed  aN'<m 


Reinforced   Concrete    Caision  Bttik- 
water  at  Algoma  Harbor,  Fk. 

In  improving  the  harbor  at  Algoma,  Wis, 
on  Lake  Michigan  it  is  planned  to  constita 
a  breakwater  some  1428  ft  long,  theoaa 
500  ft.  of  which  will  be  built  Iqr  sioldiig  re- 
inforced concrete  caissons  on  a  pile  fotnis- 
tion,   filling  inside  and  around  them  rt 
rip-rap,  and  capping  them  with  concist 
This  description  refers  to  the  concrete  01.- 
son  work  only,  which  is  shown  by  Fip  1 
and  2.     The  improvement  is  being  camei 
out  under  the  direction  of  Major  W.  V 
Judson,  Corps  of  Engineers,  U.  S.  .V,  Mil- 
waukee, Wis.,  to  whom  we  are  indebted  n 
the  infontiation  given  here.    The  transrera 
section  of  the  breakwater  and  a  plan  xc 
a  longitudinal  section  of  one  of  the  ai- 
fons  are  shown  by  Fig.  i.    The  dnwiup 
show  all  the  essential  dimensions.   Incs!' 
structing  the  foundations  the  piles  are  d 
be    driven    to   a    resistance    denoted  by ; 
penetration  of  2}^  ins.  from  a  blow  of : 
3,500-lh.  hammer  falling  ao  ft,  and  tu 
tops  cut  ofl  level  at  a  depth  of  11  ft  4  io 
below   datum.     Each   pile  is  then    to  ii 
capped  with  a  cast  iron  pile  cap  of  the  fam 
shown  by  the  sketch  in  Fig.  2.    After  b^ 
ing  cut  off  the  spaces  between  piles  are  t 
be  filled  level  to  within  9  ins.  of  Ac  \h 
tops  with  rip-rap  stones  weighing  10  lb  <> 
less. 

The  caissons,  as  will  be  seen  from  a 
drawings  of  Fig.  i,  are  plain  rectai^ 
boxes  with  transverse  partitions  diviin 
each  into  two  compartments.  For  rigics 
in  handling  and  towing  each  caisson  i 
pro%-ided  with  an  interior  framework  an] 
jng  a  decking  of  wood  as  shown.  The  ad 
of  each  caisson  carry  two  gpiide  titS* 
for  use  in  sinking.  .  These  guide  titniie 
are  permanent  but  the  interior  frame  a 
decking  are  temporary  and  will  be  remoti 
when  oiKe  the  caissons  are  sunk  finaDy  ■ 
to  place.  The  pemument  filling  of  the  a 
sons  will  coiuist  of  rip-rap  stone  to  a  h^ 
of  8  ft  4  ins.,  and  of  a  4-fL  slab  oi  oo 
Crete  on  top  of  the  stones.  Before  piad 
the  interior  rip-rap  the  posts  shown  bj  1 
cross-section  and  plan  are  to  be  placed  1 
cover  slab  is  concreted  directly  on  a  a 
vass  covering  laid  on  the  rip-rap.  Then 
a  manhole  through  the  slab  into  each  Si 
partment  of  the  caisson.  Figure  2  sis 
the  construction  of  the  reinforced  cona 
manhole  cover.  The  trapizoidal  copir.| 
the  breakwater,  shown  in  outline  by  Fi^ 
will  be  constructed  in  2S-ft.  lengths.  * 
joints  coming  over  the  spaces  !■«■ 
caissons.  Other  structural  details  caa 
got  from  the  drawings. 

The  concrete  for  the  caissons  prc^r 
be  a  1-2-4  broken  stone  concrete,  thjt 
the  covering  slab  a  1-5-10  mixture  and 
for  the  coping  a  1-3-5  mixture  AH  i 
Crete  will  be  mixed  wet  and  tamped  in 
crs.  The  requirements  for  concrcie  n 
are  as  follows : 

The  approved  method  fur  scc.i 
smooth  faces  is  to  place  concrete  conrm 
no  large  broken   stone   next   to    the  Hi 
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(11  loxrt  a  Aa(  spade  between  the  cun- 
-li  and  the  form,  pre<><>ing  it  away  from 
■t  \'Tm:  then  ram  it  with  a  face  rammer 
'  '..n,  »ith  it»  lower  face  i  ins.  x<)  ms. 
i  I!  It  found  that  this  does  not  give  a  per- 

!  t<c(.  the  operations  with  the  spade  and 
^ni-nrr  aill  be  repeated  No  plastering  of 
.  '  •  ttdl  t<  allowed. 

•    ■i.'.tKt    laie^  not   in  contact  wi:h  the 


\-M         1, 


■'V*s  • ' 


«f 


*^»»»  t*.  •• 


-•>.>*• 


T'' 


'<K  ran  oi  Canton 
Flfl.1. 

M  riii:>lii<l  ,11  the  following 
I  ■!•  i>riliMjr\  Kincrrtr  ^h;lll  bt 
«  ,  if;»  Im-Iow  the  finished  tipper 
'  »>  -le  «till  unset  and  plastic,  3 
'r\r  ciintaming  no  large  stone, 
'.'  \  f.i  bring  it  up  to  within  Vi 
•  ■•  iiftl  n-rface  This  shall  be 
!  •>••.»  .f!r<l  into  the  underlying 
!  'f.  .1  p<  rf.c:  moniiliih.  While 
••   »'ill  "ui'd.  ',  in   of  mortar, 

<  f>»  nil    1    p.irl   c<ni<-nt    and    2 

.     I'l    'f  .i.Mfil  to  hfinK  it   up  to 

•    '•  •.  <        I  lii«  iiinrt.ir  shall  be 


St     -  ,  • 


• ,t'-.    , 


■  •I  t.i  '\  e  ret)uired  grade  by  rub- 

i  '   "d   wtMMlen  straightedge      All 

'       .-  *    e>'ee«     <*i   the   finished    work 

-   .••rjl»    rr«i»iirrd    for  this  caisson 
k      ■•'    jr»    »*«i«n    '•>      the      following 


Cai>M>ns ;  Per  Caisson. 

Reinforced  concrete,  cu.  yds 5^.^! 

Reinforcement,  lt)> > J44J 

Timber,  ft.  B.  M 2,253 

Bolts  and  nails,  lbs    485 

Caisson  Filling :  Per  Lin.  Ft 

Concrete    (1-5-10  mix.),  cu.   yds....     1.61 

Timlier.  ft,  B.  M .18,40 

Kip-rap  stone,  tons i.Ji 

Superstructure  :  IVr  l.in.  Ft. 
Concrete,  cu.  yd 0.79 

Foundations :  IVr  l.in.  Ft. 

Piles,   lin.   ft 28.8 

Rip-rap  stone,  tons 9.03 

Filling  Between  Cais-ons.       Per  C:iisson, 

Rip-rap  stone,  tons    5.44 

Concrete,  cu.  yds o  53 


Cwt  of  a  Two-Story  Reinforcod  Con- 
crete Factory  Building.* 

The  building  «as  100  x  too  ft.  with  a 
gore  extending  55  ft.  along  one  side.  The 
ceiling  heights  were,  first  floor  18  ft.,  sec- 
ond floor  12  ft.  The  building  was  de- 
'Ipiicd  in  skeleton  construction,  the  win- 
dows extending  from  column  to  column, 
insuring  a  well  hghted  interior.  The  cur- 
tain walls,  which  were  made  6  ins.  thick, 
were  capped  with  concrete  sills.  The  typ- 
ical floor  panel,  16  x  16  ft.,  has  two  inter- 
mediate beams.  Kahn  cup  bars  were  used 
to  rpinforce  the  footings,  columns  and 
beains,  the  fl<Hir  slab  being  reinforced  with 
Ideal  wire  reinforcement. 

The  mixing  and  hoisting  equipment  con- 
sisted of  a  No.  I  Smith  batch  mixer,  ca- 
pacit>  10  cu.  >ds.  per  hour:  one  lioiler. 
which  provided  sufficient  power  for  both 
hoisting  and  running  engines,  and  a  Ran- 
some  bucket  in  which  the  concrete  was  c!i- 
vated  to  upper  floor  and  roof  A  hopper 
with  a  cut  off  into  which  the  bucket 
(lumped  automatically  pre\-ented  any  delay 
while  concrete  was  being  poured. 

The  column  and  beam  centering  consiico 
of  2  in.  Norway  pine,  drcNsed  four  sides 
Considerable  lalxT  and  exfiense  was  done 
away  with  by  using  iron  clamps  for  col- 
umn and  lieam  boxes  'I  he  beam  centering 
was  supported  at  iiilcrsals  of  two  fret  by 
4x4  in  cedar  po'.ts.  crossed  braced,  iin- 
di-r  which  maple  wedges  were  placed.  The 
fliK.r  centering  »  is  built  of  I  in  N<  rwa> 
pine,  dressed  one  side,  laid  on  2  x  4'n.  18 
ill.  centers,  supported  by  strips  on  sides  of 
l>eam  boxes.  To  keep  llir  carpeiilers  con- 
linunusly  employed  the  ro'timn  and  beam 
iKixes  were  prepared  while  the  concrete 
footings  were  poured;  these  were  after- 
wards  erected  and   framed 

A  mixture  of  I  part  cement.  2  p.irt.  clr.in 
sharp  sand,  and  4  parts  graxrl  to  pa«s  a 
I  in  ring  was  used  for  concrete  The  I  in 
finish  was  laid  with  floor  anil  C"ii«i»ted  of 
I    part   cement   to  2  parts   saml 

Complete    cost     <l;ita     were     kept     d'iriiig 


*Re«rninffe<1  fnim  an  rtrth  If*  hv  l>  K  ll.i\- 
m<in<l  The  Com  r^lr  Kmuitkw  ri-ix  *  <'..ii- 
iitru<  Hon  <"<>  .  I.til  T'ToMo,  <  >nt  In  •' Si-- 
|ill«l  .Sclf-m-*"  fur  !>«•.  rmirr  I'>";  »)'ti  nil- 
fllilonnl   imtHT.   furni"h'»il   (i«  l»s    ll>f»    niMi€»r 


construction    from      which    the      following 
summary  of  totals  and  unit  costs  were  com 
piled  based  on  a  voSume  of  847  cu.  yds.  of 
.-onorete : 

^!\Te«IAl^ 

Per 
lotal    cu  yd. 

Ctiiunt  at  $205  )Kr  bbl $  J.JU    $  J.Ql 

Sand  and  graxrl  at  $1.-2;  per 

cu.  yd l/>54        I  ao 

Rrinforcemrni  at  $55  per  ion     2,314        '7S 

flWU    LI'MHFII 

4x4   in.  ctdar  at   $2    25  per 

.M  ,    2x4    in.    .\'.    pine    at 

$27  per   M  .    I -111    fliHirnig 

at  $28  per   M 4.944        5  K4 

.Vails,  etc    107        O  I J 

Total  materials $ii-r.U    fi.'W 

IJSBD*. 

Building    Runs,   Htnsting  and   Mixing. 
Kiigineer.  378  hrs.  at  25  cts$  (H.50    $0,111 
l^aborers.  3J»2<)  hrs.  at  17' i 

ct<     ...    .     6605s      O/O* 

Carptniers.  308'^  hrs.  at  35 

CI  s     107  98      o  127 

Total    $872.ox    $1  02K 

Pt.ACI\r,    .^ND    TAMPtVG 

l^alMirers,  3,211'.!  hrs.  at 

17' J  cts $   50200    $orrf>.t 

pt-sti»r,   iiriNroi«r.MEXT. 
I,.il>orers,   l.2<)3  hr«.  at 

17  ,.  cts    $   221.00    $0  3H> 

m  lUII.S'G     A«[U     MUTING     rO«M> 

Carpenters.  4.700  hrs    at 

35  cts $l.<i45<x>    $1  (M2 

(  arptnters,  U12  Iir»   at 

.to  cts.  304  50      04.»(> 

lotal    $2.00<)50    $2372 

sTKIin.VC    IE.ST»«IM..    (LFANING    I  1' 

(".irpciiters,  420  hr».  at  30 

cts     $121100    $0148 

I-iliorers,  1451  hrs   at   17' j 

Its ...        253 1<3       o  2<W 

lotal  ...       $37'>">3     JO-M7 

M  rtdsrt.sui  M  I 
I'lin  iii.in.  44  il.iv"  at  il>  (■I'H'fi     $.Ml 

Si'l"  riiitrtidriit.  2'j  nn  nllis 

Jt    $HIO    ...  ....    Jii>0O        02t>5 

I'liKiiit'i  ring  ■■■"po'liiiK.  iil> 

trj\     e\p     ...  2IWOO      o -vt'i 

T.ital     ..  ..$71400    $0842 

'|i->!s    and   ilrprmatioii     ..   $3*800    $"  V** 

TiHjI    Ial»ir  $!<»>'>4'>    $=')'>' 

Total  mateiMls  ami  la- 

Uir       $i»>'*j«>4'>    $i"*M;M 

III  reference  !•>  lln«e  C">t»  'lie  muririr 
writes:  "B>  an  arr,iiinriniiit  w'h  the  i  wn 
ers.  we  eni|i|ot<-el  j«  ni.iiis  of  tlirir  fjc 
tnrv  hands  as  jH.««ib"r  at  17  .  't«  '•n  h<'iir 
T  lirir  foniirr  IhiiMikk  wis  d' "tr'nril  bt 
lire  and  ll-r  firm  drsireil  to  I  up  j>  ituiu 
if  their  old  I'jiidt  «m(ili)yrd  4*  po«»iliI« 
The  carfwotir*  were  l»anl  M  »••  jn  1ii»mi 
with   the  rvr< pir.n  of  a   few  at    Ki  rfs" 
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Earth  and  Rock  Section 


Note:  This  Section  is  devoted  to  metfiods  and  costs  of  excavating  earth  and 
rock  and  building  embanlcments.  It  will  cover  the  grading  of  roads  and  rail- 
roads, diking  and  canal  work,  dredging,  building  reservoirs  and  earth  dams, 
sewer  and  water  pipe  trenching,  quarrying,  etc. 


values  are  figured  in  U.  S.  currency.  Fig. 
I  shows  one  of  the  Sullivan  drills  in  op- 
eration. 


Cost  of  Diamond  DrilUng  In  Mexico.* 

Mapimi  is  about  15  miles  southwest  of 
Bermejitlo,  with  which  it  is  connected  by 
a  30-in.  gage  road,  owned  and  operated  by 
the  company.  It  is  at  the  northwestern  ex- 
tremity of  the  Sierra  de  la  Bufa  de  Mapimi. 

The  company's  general  offices,  power 
plant,  and  reduction  works  are  at  Mapimi, 
but  its  mines  are  at  Ojuela,  about  6  miles 
away  in  the  hills.  The  formation  en- 
countered is  one  which  makes  diamond 
drilling  an  economic  necessity.  The  ore,  a 
silver-lead,  occurring  as  sulphide,  oxide  and 
carbonate,  is  deposited  irregularly  in  pock- 


The  company  at  present  employs  17  dia- 
mond drills,  and  performs  about  12,000  ft. 
of  core  drilling  per  month.  The  drill-holes 
are  run  at  right  angles  to  the  drifts,  about 
16.4  ft.  apart,  to  an  average  depth  of  about 
199  ft.  Horizontal  holes  predominate,  but 
there  is  also  considerable  angle  work. 

Four  of  the  machines  are  of  the  Sullivan 
"R"  type,  which  have  a  capacity  of  300  ft. 
in  depth  and  remove  a  15/16-in.  core.  These 
drills  are  fitted  with  improved  screw  feed 
with  friction  escapement,  and  are  operated 
by  electric  motors  on  a  250-volt  direct  cur- 
rent, which  is  stepped  down  from  the  6,600 
volt  alternating  current  transmitted  from 
the  power  plant  at  Mapimi.    The  remaining 


Fig.  1 — View  Showing  Drill  in  Operation. 


ets  of  varying  dimensions,  usually  connect- 
ed by  pipes  or  stringers  through  the  coun- 
try rock  of  limestone.  The  mine  is  opened 
by  levels  from  the  shaft,  and  on  each  level 
drifts  are  run  at  right  angles,  about  384  ft. 
apart.  The  territory  covered  by  the  mine 
is  thus  divided  by  the  levels  and  drifts  into 
cubes.  These  cubes  are  carefully  probed 
by  diamond-drill  holes,  run  from  the  drifts, 
in  all  directions,  to  determine  the  location 
of  the  pockets,  their  size  and  frequency, 
and  the  best  points  from  which  to  reach 
them.  By  this  method  it  is  impossible  to 
miss  any  body  of  ore  of  appreciable  ex- 
tent, and  at  the  same  time,  if  ore  is  not  dis- 
covered, the  expense  of  drifting  is  avoided. 


•Condensed  from  an  article  by  J.  F.  Ben- 
nett, EI  Paso,  Tex.,  In  "Mine  and  Quarry." 


drills  are  of  an  early  Swedish  type.  They 
are  run  by  small  electric  motors,  but  the 
diamond  bit  is  advanced  by  hand. 

The  average  cost  of  drilling  for  the  year 
1906  for  all  the  drills  was  about  50  cts.  per 
ft.  Two  Mexicans  are  employed  on  each 
drill,  a  runner  at  $1.58  and  a  helper  at  99 
cts.  The  average  about  16.4  ft.  per  lo-hour 
shift  with  the  Swedish  drills  and  23  ft. 
with  the  Sullivan  "R"  machines.  The  cost 
of  labor  only,  for  the  Swedish  drills  is 
thus  15  cts.  per  ft,  and  11  cts.  for  the  Sulli- 
van drills. 

Owing  to  the  soft,  even  character  of 
the  rock,  it  is  possible  to  use  small  carbon, 
weighing  about  one  karat,  of  a  grade  cost- 
ing $40  gold  per  karat.  The  table  shows 
the  average  cost  of  the  company's  drilling 
work  for  the  first  five  months  of  1907.  All 
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Two  slides  of  comparatively  novel  char- 
acter recently  developed  in  the  upper  level 
of  the  Culebra  Cut  of  the  Isthmian  Caral. 
One  of  the  slides,  states  the  "Canal  Rec- 
ord," is  located  on  the  west  bank  of  the  cut 
at  the  village  of  New  Culebra,  which  is 
built  entirely  upon  an  old  French  dump. 
This  material,  which  had  caused  some  little 
trouble  previously,  began  three  or  four 
weeks  ago  to  break  away  and  slide  in  to 
the  cut,  until  at  the  present  time  the  moa 
distant  point  of  the  slide  from  the  edge  of 
the  cut  is  about  170  ft.,  and  only  about  35 
ft.  from  the  edge  of  the  street  running 
through  New  Culebra.  The  total  amount 
of  material  involved  in  the  slide  was  about 
40,000  cu.  yds.  This  slide  can  not  extend 
more  than  75  or  100  ft.  further  from  the 
cut,  as  this  distance  marks  the  upper  limit 
of  the  old  lump  which  causes  the  slide.  The 
other  slide  is  located  directly  opposite  the 
village  of  Las  Ca$cadas,  and  extends  back 
from  the  edge  of  the  cut  for  a  distance  of 
about  260  ft.  The  amount  of  material  in- 
volved was  about  100,000  cu.  yds.  The  two 
slides  are  unusual  in  that  they  occurred 
during  the  dry  season,  and  that  the  bulk 
of  the  material  composing  them  is  quite 
dry,  especially  in  the  case  of  the  slide  op- 
posite Las  Cascadas.  The  material  at  the 
bottom  of  the  slide  at  the  village  of  New 
Culebra  is  moist,  but  not  at  all  wet,  and  in 
both  cases  the  mass  in  motion  is  a  super- 
ficial top  covering  of  earth,  20  to  30  ft 
thick,  deficient  in  cohesion,  and  compara- 
tively dry,  moving  upon  a  gently  sloping 
bed  of  much  harder  material  which  is 
smooth  and  soapy  to  the  touch. 


The  U.  S.  Navy  Department  is  to  hold  an 
examination  at  the  Federal  Building,  Chi- 
cago, 111.,  on  May  8,  for  the  purpose  of  es- 
tablishing an  eligible  register  of  sub-in- 
spectors of  building  construction  works. 
The  pay  of  first-grade  positions  is  $4.00  to 
$5.04  per  day,  and  the  pay  of  second-grade 
positions  is  $248  to  $3.52  per  day.  The  ex- 
amination is  open  to  all  who  can  give  sat- 
isfactory evidence  of  experience  in  the  kind 
of  work  for  which  they  seek  employment, 
and  are  citizens  of  the  United  States.  Per- 
sons desiring  to  take  the  examination  should 
address  the  Commandant  Naval  Training 
Station,  Great  Lakes,  North  Chicagd  UU 
on  or  before  May  6. 
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LETTERS  TO  THE  EDITORS. 


The  Cost  of  Spreading  Earth  in  Rolled 
Embankments. 

Sirs:  The  writer  has  been  much  inter- 
ested in  the  recent  articles  in  Engineer- 
iNC-CoNTiACTiNG  advocating  the  cost- 
analysis  method  for  use  in  preparing  esti- 
mates on  the  probable  cost  of  new  work. 
While  this  method  has  much  to  commend 
it,  yet  it  may  prove  disastrous  in  the  hands 
of  inexperienced  users,  who  have  only  a 
partial  knowledge  of  the  conditions  pre- 
vailing at  the  time  the  particula^  cost  data 
were  collected. 

As  an  illustration  of  the  incorrect  con- 
clusion which  may  be  drawn,  even  by  an 
expert  in  this  method  of  analysis,  the 
results  given  for  estimated  cost  of  rolled 
embankment  in  the  issue  of  Feb.  12,  1908, 
are  instructive. 

Judged  by  the  present  writer's  own 
notes,  collected  on  very  similar  work,  sev- 
eral of  the  estimated  costs  of  the  primary 
operations  as  given  on  pp.  lOi  and  102  of 
the  above-mentioned  article  are  open  to 
suspicion;  but  particularly  the  cost  of 
spreading,  which  latter  is  given  as  1.8  cts. 
per  cu.  yd. 

This  cost  of  spreading  apparently  is 
based  upon  the  cost  of  similar  work  at  the 
Tabeaud  dam.  In  the  latter  case,  al- 
though a  steam  shovel  is  listed  with  the 
contractor's  equipment,  apparently  it  was 
not  used,  as  Mr.  Bassell,  in  his  book 
(Earth  Dams),  states  that  the  material 
was  loaded  by  buck  scrapers  through 
traps  into  wagons.  Now  the  spreading  of 
earth  as  delivered  upon  an  embankment 
by  wagons  is  a  much  simpler  matter  than 
when  precisely  the  same  material  is  de- 
livered from  cars ;  as  may  be  shown  by 
the  following  comparison: 

In  a  large  earthen  embankment,  being 
built  of  clayey  materials,  rolled  in  6-in 
layers,  two  methods  of  working  have  been 
in  use  simultaneously  on  adjoining  por- 
tions of  the  work.  In  one  case  elevating 
graders  loaded  I'A  cu.  yd.  Aurora  dump 
wagons,  with  an  average  load  of  i.i  cu 
yds.,  bank  measure,  as  determined  from 
looMW  loads.  Each  wagon  load  would 
make  60  sq.  ft.  of  6-in.  layer  in  embank- 
inenL  Hence  the  loads  were  deposited  in 
rows  7  ft.  apart,  and  piles  about  9  ft. 
distant  in  each  row.  As  the  material, 
from  its  method  of  excavation,  did  not 
contain  many  large  lumps,  a  6-horse  road 
leveler  had  no  difficulty  in  leveling  the 
same,  at  a  cost  very  close  to  the  1.8  cts. 
per  cu.  yd.  as  noted  on  page  102  of  the 
issue  of  Engineering-Contkacting  here- 
inbefore mentioned. 

In  the  second  case  7S-ton  steam  shovels, 
working  in  similar  material  in  a  cut  18 
ft.  deep,  loaded  lO-car  trains  of  4-cu.  yd. 
side  dump  cars,  drawn  by  18-ton  dinkey 
locomotives.  This  appears  to  be  the 
method  of  working  contemplated  at  the 
Ashokan  dikes.  In  car  work  the  track  has 
to  be   shifted    every   train    load;   or   else 


the  earth  has  to  be  moved  bodily  away 
from  the  track  a  considerable  distance,  and 
in  addition  the  track  has  to  be  shifted 
every  second  or  third  layer  to  avoid  soft 
spots  in  the  embankment. 

The  average  car  load,  as  determined 
from  about  100,000  loads,  has  been  3.1  cu. 
yds.  measured  in  embankment;  hence  each 
load  makes  about  168  sq.  ft.  of  6-in.  layer, 
and,  as  cars  are  coupled  13  ft.  center  to 
center,  each  train  load  should  spread  13 
ft.  laterally.  When  cars  ire  dumped  simul- 
taneously, so  much  earth  falls  back  onto 
the  rail  that  it  is  difficult  to  clear  the 
train.  Better  results  have  been  obtained 
by  dumping  every  alternate  car,  then  pull- 
ing ahead  a  train  length,  and  dumping  the 
balance.  This  makes  earth  piles  26  ft. 
apart  on  centers,  and  calls  for  a  layer  to 
be  6.5  ft.  wide. 

The  narrow  gage  "Western  Embank- 
ment Spreader"  will  spread  about  7  ft. 
from  the  rail.  This  appliance  was  tried, 
but  the  locomotives  were  not  powerful 
enough  to  pull  it  successfully.  Material 
excavated  by  the  steam  shovels  contained 
so  many  large  lumps  that  in  attempting  to 
spread  the  piles  with  a  6-horse  road  leveler 
the  latter  was  thrown  about  like  a  small 
boat  in  a  high  sea.  Preliminary  spreading 
had  to  be  done  with  buck  scrapers,  and 
the  road  leveler  used  only  to  complete 
the  operation. 

The  contractor  had  a  choice  of  pulling 
the  earth  away  from  the  track  and  shift- 
ing the  latter  every  third  layer,  or  of 
throwing  the  track  away  from  the  earth 
6.5  ft.  for  each  train  load.  In  either  case 
the  cost  of  shifting  track  should  be  included 
when  comparing  the  cost  of  spreading  with 
the  similar  cost  where  wagons  are  used. 
When  the  earth  is  pulled  away  from  the 
track  it  is  hauled  by  buck  scrapers  for 
about  50  ft.  on  either  side ;  and  if  three 
layers  are  placed  before  shifting  track,  and 
the  latter  is  then  moved  10  ft.  laterally,  we 
have  180  lin.  ft.  of  track  shifted  10  ft.  for 
every  1,000  cu.  yds.  of  embankment.  This 
track,  however,  requires  constant  attention 
to  keep  it  up  to  grade,  and  is  also  very 
hard  to  shift  as  it  gets  so  well  bonded 
into  the-  embankment. 

On  the  other  hand,  if  the  track  is  shifted 
6.5  ft.  for  every  train  load,  we  have  8,300 
ft.  of  track  shifted  6.5  ft.  for  every  1,000 
cu.  yds.  of  embankment.  The  embank- 
ment is  very  wide,  and  is  on  a  3°  curve; 
therefore  the  cost  of  shifting  is  consid- 
erable. 

Heretofore  the  contractor  has  elected  to 
move  his  earth  away  from  the  track,  and 
the  cost  per  cubic  yard  for  dumping, 
spreading,  and  shifting  track  has  been 
about  seven  times  the  cost  of  spreading 
materials  dumped  from  wagons. 

In  referring  to  the  article  in  Engineer- 
iNC-CoNTRAcriNG  before  mentioned,  it  is 
fair  to  assume  that  the  wages  of  the 
dump  boss  and  of  a  portion  of  the  14 
dumpmen  and  trackmen  should  be  added 
to  the  1.8  cts.  given  for  cost  of  spreading, 
before  comparing  same   with   the  cost,    12 


cts.,  for  car  work  noted  by  the  present 
writer;  but  even  after  making  all  due  al- 
lowances, the  statement  as  published  cer- 
tainly underestimates  the  expense  of  dump-  ' 
ing  and  spreading  materials  delivered  from 
cars.  W.   M.   Patch, 

Orman,   S.   D.       Mem.  Am.  Soc.  C.  E. 

[It  is  true,  as  our  correspondent  states, 
that  cost  analysis,  in  the  hands  of  inex- 
perienced users,  may  lead  to  erroneous 
conclusions.  It  is  also  true  that  if  one  is 
to  use  only  cost  data  of  his  own  collect- 
ing on  work  done  by  or  under  him,  he  may 
likewise  arrive  at  erroneous  conclusions, 
and  estimates  made  from  such  data  may 
be  of  questionable  value. 

The  estimate  referred  to,  being  that  of 
the  Ashokan  dam,  was  not  based  upon  the 
cost  of  spreading  as  done  at  the  Tabeaud 
dam,  but  was  based  upon  all  available  pub- 
lished data  on  spreading  earth  on  dikes, 
and  upon  the  experience  of  the  estimators 
and  the  knowledge  of  the  conditions  sur- 
rounding the  work  and  of  the  materials 
to  be  found  at  Ashokan.  This  led  to  the 
estimate  of  1.8  cts.  as  the  probable  cost. 

To  corroborate  this  estimate  we  have 
the  cost  of  spreading  earth,  as  done  by  the 
Reclamation  Service  at  the  Upper  Deer 
Flat  embankment,  on  the  Payette-Boise 
project.  Here  an  embankment  of  1,000,- 
000  cu.  yds.  is  being  built  with  steam 
shovels  and  with  cars  and  dinkeys,  under 
conditions  similar  to  those  that  Mr.  Patch 
gives  for  his  12-ct.  cost.  On  the  Upper 
Deer  Flat  embankment  the  cost  for  spread- 
ing during  Nov.,  1907,  was  14  cts.  per  cu. 
yd.,  while  for  the  entire  job  up  to  De- 
cember, 1907,  the  cost  of  spreading  was 
1.9  cts.  per  cu.  yd. 

The  inethod  used  was  entirely  different 
from  that  described  by  Mr.  Patch,  how- 
ever. After  the  cars  are  dumped,  heavy 
Percheron  horses  pull  the  track  away  from 
the  dumped  earth,  and  road  machines  do 
the  spreading,  two  road  machines  spread- 
ing about  300  cu.  yds.  per  hour.  The 
track  lies  flat  upon  the  ground,  the  ties, 
being  6x8,  and  the  track  stands  the  rough 
usage  very  well. 

It  would  seem  from  this  that  the 
method  described  by  Mr.  Patch,  which 
cost  12  cts.  per  cu.  yd.,  or  6  to  7  times 
as  much  as  at  Upper  Deer  Flat,  is  clearly 
the  wrong  method  to  use.  If  the  earth 
excavated  by  the  shovels  came  from  the 
cars  in  large  clods  or  lumps,  a  few  cents 
a  cubic  yard  would  have  broken  up  these 
clods,  if  done  in  no  better  way  by  a  man 
with  a  sledge  hammer  or  maul.  It  is  cer- 
tainly evident  that  a  cost  of  12  cts.  per 
cu.  yd.  for  spreading  is  so  high  that  the 
method   used   must    be   wrong. 

The  cost  of  spreading  earth  at  Ashokan 
if  done  in  the  same  manner  as  at  Upper 
Deer  Flat^and  there  are  no  reasons  why 
it  cannot  be  so  done — will  not  exceed  in 
cost  the  estimate  given  in  our  issue  of 
Feb.  12,  1908.  The  earth  at  Ashokan  will 
not  come  out  in  lumps,  although  there 
may  be  an  excessive  amount  of  stone 
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Unclassified  and  General  Articles 


Note:  This  section  is  devoted  to  methods  and  cost  articles  on  construction 
work  not  properly  coming  under  any  of  the  preceding  classifications. 


Some  Economic   Advantages  of  Large 
Size  Drain  Tile.* 

F.     M.    OKEY.t 

Relative  to  the  length  of  drain  tile, 
there  is  little  to  be  said  except  a  rehash 
of  what  has  already  been  said  on  the  sub- 
ject. The  length  most  commonly  in  use 
is  12  ins.,  at  least  for  diameters  of  13  ins. 
and  less,  and  any  additional  length  would 
not  be  of  very  great  advantage.  Where 
the  drains  in  question  are  trunk  lines  of 
large  diameter  and  run  for  considerable 
distances,  tiles  longer  than  12  ins.  may  be 
used  with,  best  results.  The  reason  for 
this  is  readily  apparent.  Much  of  the  wa- 
ter carried  by  the  trunk  lines  is  received 
from  the  lateral  drains  emptying  into  them. 
Trunk  lines  are  usually  put  in  more  to 
carry  off  the  water  collected  by  the  lat- 
erals than  for  actual  drainsgel/-'iand  it  is 
not  necessary  that  there  be  many  joints 
to  receive  additional  water.  And  if  there 
were  water  to  be  removed  along  the  line 
of  the  main  there  would  be  sufficient  open- 
ings to  take  care  of  it,  owing  to  the  in- 
creased length,  even  though  the  tile  were 
2  ft.  long,  and  to  the  increase  in  actual 
area  of  opening  at  each  joint,  due  to  the 
increase  in  circumference  of  the  large  tile 
over  that  of  the  small  tile  in  the  laterals. 
So,  for  long  drains,  tiles  longer  than  12 
ins.  are  to  be  recommended,  as-  they  are 
somewhat  more  easily  laid  and  are  not  so 
likely  to  alter  their  position  in  a  -  long 
drain  after  being  laid.  Otherwise,  the  long 
tiles  have  but  little  superiority  over  the 
short  ones. 

Taking  up  the  discussion  of  the  sizes  of 
drain  tile  and,  more  specifically,  the  ad- 
vantages of  large  size  drain  tile,  I  seem 
to  be  entering  a  field  of  unknown  area 
and  possibilities.  It  took  but  a  very  super- 
ficial study  of  the  question  to  convince  me 
that  I  knew  very  little  about  it,  and  after 
an  exhaustive  search  through  books  and 
papers  on  tile  and  tile  drainage,  I  am  of 
the  opinion  that  no  one  else  knows  much 
more,  or  if  they  do,  they  have  not  pven 
the  public  the  benefit  of  their  knowledge. 

At  one  time,  a  tile  which  had  an  inside 
diameter  of  i  in.  was  considered  sufficient, 
but  to-day  a  tile  is  not  considered  of  ade- 
quate bore  unless  it  be  at  least  3  ins.  in 
diameter.  Thi  consensus  of  opinion  among 
drainage  engineers  seems  to  be  leaning 
toward  larger  sizes,  and  this  is  so  far 
affecting  the  situation  that  a  few  of  the 
tile  companies  will  not  give  quotations  on 
a  size  less  than  4  ins.  The  advantages  of 
the  larger  sizes  may  be  readily  seen  when 
vvc  consider  that  in  many  soils  and  strata, 


•Abstract    from    n    paper    In    "Iowa    Engi- 
neer," Ames,  la.,  for  January.  1908. 
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there  is  more  or  less  water  coming  all  the 
time  from  underground  springs  which 
would  fill  the  smaller  tile  nearly  or  quite 
to  their  capacity,  but  which  is  nothing  to 
be  compared  with  the  water  around  them 
after  a  heavy  rain,  or  during  spring  thaws. 
The  water  runs  off  so  slowly  that  it  has 
time  to  thoroughly  chill  the  ground.  The 
result  is  wet  ground  for  a  considerable 
period  of  time,  and  delayed  agricultural 
work,  while  if  larger  sizes  are  used,  the 
surplus  water  is  carried  off  easily  and 
quickly  before  it  has  time  to  do  any  dam- 
age by  puddling  or  chilling  the  ground. 
The  size  depends  largely,  of  course,  upon 
the  area  to  be  drained  and  whether  the 
line  is  a  lateral  or  a  trunk  line.  A  quick 
relief  from  surplus  water  is  very  neces- 
sary to  some  soils,  for  if  allowed  to  be- 
come saturated,  they  become  hard  and 
cracked  when  heated,  a  condition  to  be 
avoided  if  possible. 

Considering  that  a  tile  of  3  ins.  internal 
diameter  is  the  smallest  size  that  should 
be  used  under  any  circumstances,  and  using 
it  as  a  basis  of  comparisons,  let  me  present 
a  few  apparent  advantages  of  the  larger 
sizes. 

The  cross -sectional  area  of  a  3-in.  tile 
is  7+  sq.  ins  ;  that  of  a  4-in.,  about  I2j^ 
sq.  ins. ;  that  of  a  S-in.,  19  sq.  ins. ;  and 
that  of  a  6-in.,  28  and  a  fraction  sq.  ins., 
or  just  four  times  that  of  a  3-in.,  though 
the  diameter  is  only  twice  as  great.  In 
fact  this  is  true  of  all  tile;  double  the  di- 
••imeter  and  the  cross-sectional  area  is  four 
times  as  great.  Assume  that  enough  dirt 
has  entered  through  the  joints  and  at  the 
end  of  a  3-in.  tile  to  fill  it,  and  thus  com- 
pletely destroy  its  efficiency.  As  just  men- 
tioned, the  3-in.  tile  has  a  sectional  area 
of  a  trifle  over  7  sq.  ins.,  and  the  4-in. 
an  area  of  practically  12!^  sq.  ins.,  or 
about  80  per  cent  more.  If  this  same 
amount  of  dirt  entered  a  4-in.  tile  it  would 
fill  it  only  a  little  over  half  full,  or  to 
speak  exactly,  58  per  cent  full.  There  en- 
ters here  the  possibility  that  more  dirt 
might  enter  the  tile  of  larger  size  owing 
to  increased  circumference  and  area.  But 
with  due  precautions  taken,  there  is  not 
much  chance  of  this.  However,  if  we  al- 
low that  25  per  cent  more  dirt  gets  in, 
which  is  a  very  high  estimate,  unless  it  be 
at  points  on  a  curve  where  the  outside  of 
the  line  has  the  joints  opened  a  trifle,  the 
4-in.  tile  would  still  be  only  a  little  over 
70  per  cent  choked,  leaving  an  available 
waterway  of  30  per  cent  of  its  area.  Not 
much  to  be  sure,  but  still  a  great  deal 
better  than  a  3-in.  tile  entirely  choked  up. 
But  assuming  that  enough  water  is  to  be 
provided  for  to  fill  a  3-in.  tile,  this  same 
amount  in  a  4-in.  tile  would  have  a  slight- 


ly increased  velocity  of  flow, '  and  have 
thus  a  greater  tendency  to  wash  the  dirt 
out.  Perhaps  not  nearly  all  of  it,  bat  cer- 
tainly much  more  than  would  be  washed 
from  the  3-in. 

Allow  me  to  go  further  and  compare  the 
3-in.  tile  to  that  whose  diameter  is  5  ins. 
The  s-in.  tile  has  a  sectional  area  of  19 
sq.  ins.,  or  27  times  that  of  a  3-in.  There- 
fore, the  dirt  that  would  fill  a  3-in.  tile 
full,  would  fill  a  5-in.  only  yj  per  cent,  01 
a  little  over  one-third,  full.  We  might 
assume  further  that  an  additional  25  per 
cent  of  dirt  enters.  The  S-in.  tile  is  still 
4  per  cent  less  than  half  full  and  has  an 
available  waterway  of  1-54  times  that  of  a 
clean  3-in.  tile. 

Comparisons  may  be  made  still  further 
by  comparing  the  3-in.  tile  with  those  of 
still  larger  diameter  than  those  mentioned, 
the  4-in.  with  the  S-in.  and  6-in.,  and  so 
on,  but  we  are  concerned  chiefly  with  the 
smaller  sizes  in  this  part  of  the  discussion, 
namely,  the  3-in.,  4-in.  and  S-in.  tiles. 

Then  the  larger  sizes  have  an  economic 
value  relative  to  cost.  According  to  a 
table  compiled  from  formulas  recommend- 
ed by  Mr.  C.  G.  Elliott,  drainage  engineer 
to  the  United  States  Agricultural  Depart- 
ment, a  3-in.  tile  laid  at  a  0.2s  per  ceni 
grade,  or  a  fall  of  fi  in.  per  rod,  is  ade- 
quite  to  drain  5  acres.  But  a  4-in.  tile 
laid  at  the  same  grade  will  drain  10  acru. 
In  other  words,  it  has  twice  the  capacity 
of  the  3-in.  tile.  So  if  we  found  that 
there  was  a  little  too  much  water  for  thf 
3-in.  tile  to  carry  away,  we  could  be  sure 
that  a  4-in.  tile  would  have  no  trouble  in 
taking  care  of  all  of  it.  The  computations 
for  making  the  above  mentioned  tables  art 
based  on  the  assumption  that  the  tile  re- 
moves J^  in.  depth  of  water  per  24  hours 

Assuming  that  a  tile  is  effective  one  rod 
each  side  for  each  foot  of  depth  in  the 
ground,  and  that  the  tile  is  in  4  ft.,  it  will 
drain  a  strip  8  rods  wide.  In  the  case  of 
the  3-in.  tile,  which  drains  5  acres,  tht 
line  will  be  100  rods,  or  1,650  ft.,  long,  and 
the  line  of.  4-in.  which  drains  10  acres  will 
be  twice  as  long,  or  3,300  ft.  So  if  wc 
wish  to  drain  10  acres  with  3-in.  tile,  ;i 
will  be  necessary  to  put  in  two  rows  of  thoii 
8  rods  apart,  running  1,650  ft.,  the  length 
to  which  we  are  limited.  But  when  »c 
come  to  the  end  of  this  distance,  it  is  nec- 
essary to  either  increase  the  size  of  the  tiW 
or  to  put  in  intercepting  drains.  If  the 
former,  it  will  not  be  possible  to  run  them 
half  their  available  distance  until  it  will 
be  again  necessary  to  increase  the  size.  If 
the  latter,  there  will  be  the  increased  cost 
of  the  intercepting  drain.  Furthermore,  if 
the  smallest  size  is  put  in  at  the  upper  mrf 
of  a  system,  it  will  never  be  possible  to 
make  any  extensions  in  that 'territor\-  with- 
out going  to  the  greatly  added  expense  of 
taking  up  the  small  tile  and  replacing  them 
with  larger  ones,  very  likely  causing  a 
revision  of  the  entire  system,  which  is  de- 
cidedly more  expensive  than  putting  in  the 
larger    size    in    the   first    place,   even  at  a 
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greater  cost.  About  how  great  this  in- 
crease is,  may  be  drawn  from  the  follow- 
ing: 

Based  on  actual  cost,  and  compared  as 
to  cost  of  unit  area,  using  the  area  of  a 
j-in.  tile  as  the  unit  of  comparison,  there 
is  an  advantage  in  favor  of  the  larger 
tile.  The  4-in.  tile  costs  only  20  per  cent 
more  than  the  3-in.,  but  has  a  sectional 
area  80  per  cent  greater;  S-in.  costs  60  per 
cent  more  than  the  3-in.  and  has  a  sec- 
tional area  greater  by  2.^  times  that  of 
j-in.  Also  the  s-in.  costs  ZiVi  per  cent 
more  than  the  4-in.,  but  has  a  sectional 
area  60  per  cent  greater  than  the  4-in. 
Superficially,  a  case  of  getting  more  for 
yoar  money  by  buying  the  larger  tile.  But 
when  it  is  considered  that  there  is  less 
likelihood  of  the  larger  tile  choking  up; 
that  they  will  remove  the  water  more 
quickly;  that  they  will  drain  a  larger  area 
per  given  length  of  tile ;  and  that  there  is 
practically  no  difference  in  the  cost  of  lay- 
ing the  smaller  sizes  from  the  6-in.  down, 
the  economy  of  the  larger  tile  is  easily 
apparent.  '  There  are,  of  course,  places 
where  it  would  be  folly  to  place  tile  of 
small  diameter,  such  as  bogs,  swamps  and 
marshes,  or  where  there  is  considerable 
surface  water  likely  to  find  entraiKe.  In 
such  places  there  is  continually  so  large  a 
supply  of  water  to  be  removed  that  it 
would  take  several  lines  of  the  small  size 
laid  close  together  to  provide  an  ample 
waterway.  Considering  the  added  cost  of 
the  extra  ditching  in  such  places,  as  well 
as  the  added  cost  of  the  extra  tile,  the 
economy  of  the  large  tile  is  at  once  evident. 
Quick  relief  from  surplus  water  is  what 
is  wanted  in  every  case  and  such  relief 
will  be  obtained  only  by  using  the  tile  of 
large  diameter!  So  in  view  of  all  that  I 
have  said,  let  me  urge  that  ho  tile  be  put 
in  which  has  a  diameter  less  than  4  ins., 
or.  if  there  is  tfie  least  doubt  about  that 
size  being  adequate,  put  in  a  5-in.  I  have 
confidence  in  this  statement  not  only  be- 
cause of  my  own  belief,  but  because  some 
of  the  prominent  drainage  engineei-s  are 
advocating  this  and  are  requiring  the  use 
of  sizes  larger  than  3-in.,  and  by  the  fact 
that  fewer  3-in.  tile  are  being  used  every 
year.  So  much  for  the  advantages  of  large 
tile  over  smaM  ones. 

Turning  our  consideration  now  to  an- 
other phase  of  the  question,  I  would  like 
to  present  a  few  points  wherein  a  very 
large  tile  has  the  advantage  over  an  open 
ditch.  I  will  admit  that  there  are  places 
where  an  open  ditch  is  the  only  practical 
kind  of  a  drain  and  that  the  drainage  of 
some  sections  of  country  woiild  be  out  of 
the  question  if  a  drainage  ditch  could  not 
be  used.  But  with  the  manufacture  of  the 
ver>-  large  size  tile^  a  diameter  of  38  ins. 
bting  about  the  maximum,  we  are  able  to 
provide  a  means  of  discharge  for  an  enor- 
mous amount  of  water.  So  when  we  find 
a  district  too  large  for  the  largest  size, 
nothing  short  of  a  small  river  will  care 
for  the  surplus  water. 
Referring  a(?ain  to  the   table  giving  the 


areas  drained  by  the  different  size  tile,  I 
find  that  a  24-in.  tile  laid  at  a  2  per  cent 
grade  will  drain  about  2,600  acres.  The 
smallest  ditch  that  will  care  for  the  drain- 
age of  such  an  area  is  4  ft  deep,  has  a 
grade  of  0.6  per  cent,  an  average  width 
of  water  of  6  ft,  and  is  about  12  ft.  wide 
on  top.  This  is  based  on  the  ditch  run- 
ning three-fourths  full,  or  having  in  it  3 
ft.  of  water  in  depth.  Take  a  tile  36  ins. 
in  diameter.  This  has  an  area  a  little  over 
twice  as  great  as  the  24-incb  and  a  dis- 
charge about  2.25  times  as  great,  or  will 
be  effective  in  draining  6,000  acres  pro- 
viding it  is  laid  at  the  same  grade.  The 
smallest  ditch  that  will  drain  this  area  is 
4  ft.  deep  and  16  ft.  wide  and  has  an 
average  width  of  water  of  8  ft,  the  grade 
being  the  same  as  in  the  first  The  first 
cost  of  these  ditches  is  low  compared  with 
the  tile,  but  that  is  not  all  to  be  consid- 
ered. A  ditch  16  ft  wide  on  top  takes  up 
a  strip  about  4  rods  wide  that  is  not  avail- 
able for  farm  Und,  which  means  an  acre 
for  every  40  rods  in  length.  Of  course 
this  is  not  to  be  counted  if  the  ditch  is 
necessary  to  make  the  land  tillable  along 
it,  but  if  it  be  only  an  outlet,  it  is  de- 
cidedly expensive.  The  open  ditch  requires 
constant  care  to  keep  it  free  from  weeds 
and  dirt  caving  from  the  sides  which 
greatly  reduce  its  efficiency.  There  is  also 
the  added  danger  of  an  overflow  which 
may  cause  an  inestimable  amount  of  dam- 
age. 

With  the  use  of  the  tile  all  of  these 
disadvantages  are  eliminated.  When  the 
tile  are  once  in  the  ground,  all  expense 
ceases,-  for  there  is  no  maintenance  re- 
quired. They  do  not  deprive  the  farmer 
of  the  use  of  several  acres  of  valuable 
farm  land,  for  the  land  may  be  cultivated 
immediately  above  the  tile,  and  there  is 
never  danger  of  overflow.  So  I  believe 
that  the  greater  weight  of  the  argument 
is  in  favor  of  the  tile,  even  though  they 
may  be  more  expensive  when  they  are  first 
put  in. 

In  conclusion,  I  would  like  to  mention 
the  fact  that  some  of  the  points  that  go  to 
decide  which  is  really  the  best  size  of  drain 
tile  to  use,  are,  as  yet,  unsolved  problems 
of  engineering.  Many  items  involved  in 
working  out  some  of  our  conclusions  are 
merely  reasonable  assumptions  and  not  es- 
tablished facts.  I  will  mention  those  which 
appeal  to  me  as  bearing  most  strongy  on 
this  question. 

It  is  not  known  definitely  how  far  a  tile 
is  effective  on  either  side,  nor  how  deep 
it  should  be  placed  in  the  ground.  Neither 
is  it  possible  to  say  definitely  how  much 
water  in  inches  of  depth  we  can  reason- 
ably expect  a  tile  to  remove  during  24 
hours,  or  whether  or  not  the  tile  becomes 
more  efficient  after  an  extended  period  of 
time  as  claimed  by  some.  So  far  as  I  am 
aware,  there  are  practically  no  data  upon 
any  of  these  points. 

In  order  that  some  light  may  be  thrown 
on  these  things,  the  Engineering  Experi- 
ment   Station   of   the    Iowa    State   College 


is  carrying  on  a  series  of  experiments  on 
two  drainage  systems,  from  which  we  ex- 
pect to  determine,  by  a  system  of  pipes 
for  determining  the  fluctuations  in  the  ele- 
vation of  the  ground  water,  and  wiers  to 
measure  the  actual  quantity  of  run  off, 
whether  or  not  the  assumptions  mentioned 
above  are  as  reasonable  as  they  seem,  and 
if  they  are  not,  just  where  the  fallacy  lies. 
This  Experiment  has  not  been  in  progress 
for  any  extended  period  of  time,  and  we 
have  no  definite  results  to  offer  as  yet 
However,  it  is  hoped  that  by  this  time  next 
year,  enough  data  will  have  been  collected 
to  justify  a  report  on  the  subject  I  am 
sure  that  the  experiment  will  be  of  great 
interest  to  every  one  concerned  in  drainage 
work,  either  directly  or  indirectly,  and  that 
the  report  of  the  results  will  be  awaited 
with  considerable  anticipation. 


Engineering  courses,  laboratory  practice 
and  research  work  of  interest  to  practic- 
ing engineers,  contractors,  and  graduates  of 
technical  schools  will  be  given  in  the  com- 
ing summer  session  of  the  College  of  Engi- 
neering of  the  University  of  Wisconsin,  be- 
ginning June  22nd  and  continuing  six 
weeks.  The  main  purpose  of  the  summer 
session  of  the  College  of  Engineering  is  to 
place  at  the  disposal  of  practicing  engmeers, 
teachers  in  technical  schools,  and  other  ad- 
vanced students  of  engineering,  all  the  fa- 
cilities of  the  college.  Emphasis  is  laid 
upon  work  of  a  distinctly  advanced  char- 
acter, so  that  engineers  may  with  confidence 
turn  to  the  college,  in  the  summer  time, 
and  work  out  in  its  laboratories,  with  every 
assistance  from  its  instructional  force, 
problems  affecting  their  professional  suc- 
cess during  the  remainder  of  the  year.  Bul- 
letins describing  the  course  in  detail  may 
be  obtained  from  Prof.  F.  R  Tumeaure, 
Dean,  Collegeii^f  Engineering,  Madison, 
Wis. 


Reports  regarding  coal  mine  accidents  of 
1907  received  by  the  Technologic  Branch  of 
the  U;  S.  G^Mogical  Survey,  show  an  in- 
crease of  about  so  per  cent  in  the  number 
of  men  killed  as  compared  with  1906.  From 
the  information  already  received  it  seems 
probable  that  an  increase  of  25  per  cent  in 
the  number  of  fatal  accidents  will  be 
shown  for  the  year  1907  over  the  figures 
for  1906,  without  taking  into  consideration 
the  disaster  of  last  December,  in  which 
694  men  were  killed.  Counting  the  big  dis- 
asters, the  deaths  will  be  more  than  3,000, 
which  will  be  a  50  per  cent  increase  over 
the  year  igo6.  The  figures  regarding  in- 
juries, as  far  as  received,  show  an  increase 
of  more  than  57  per  cent  in  the  number  of 
men  injured. 


The  German  empire  has  nearly  35,000,000 
acres  of  forest,  of  which  31.9  percent  be- 
longs to  the  state,  1.8  per  cent  to  the  crown. 
16. 1  per  cent  to  communities,  46.5  per  cent 
to  private  persons,  1.6  per  cent  to  corpora- 
tions, and  the  remainder  to  institutions  and 
.issociations. 
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Methods  and  Costs;  Some  Old;  Some 
New. 
Adobe  Road  Construction  in  California. 
— One  very  difficult  problem  in  road  con- 
struction in  California  is  the  proper 
handling  of  adobe  soil  for  roadbeds.  A 
considerable  mileage  of  the  country 
roads  traverse  this  soil,  and  during  the 
winter  months  are  practically  impassa- 
ble. In  his  annual  report  N.  Ellery,  state 
highway  commissioner,  states  that  a  sim- 
ple remedy  is  to  saturate  the  adobe, 
when  slightly  plastic,  with  sand  or  fine 
gravel,  that  it  may  have  body  and  ca- 
pacity to  hold  weight.  Extra  care  should 
be  taken  in  graveling  or  macadamizing 
on  an  adobe  soil,  for  if  only  a  narrow 
strip  of  gravel  or  macadam  is  laid  down, 
vehicles  will  pick  up  the  wet  adobe  on 
either  side,  and  beginning  at  the  shoul- 
ders of  the  road  will  gradually  force  the 
stone  or  gravel  into  the  mud,  thus  creat- 
ing a  rough  road  of  adobe  slush  and  un- 
even rock.  A  16-ft.  width  for  gravel  or 
macadam  improvement  on  adobe  soils  is 
recommended. 

Cost  of  Repairs  of  Steel  and  of  Wood 
Cars. — The  following  data  showing  the 
relative  cost  of  repairs  of  steel  and  wood 
cars  on  the  Pittsburg  &  Lake  Erie  R.  R., 
about  58  per  cent  of  whose  freight  cars 
are  steel,  are  given  by  Mr.  G.  E.  Carson, 
master  car  builder: 

100  wood  cars  requiring  heavy  repairs: 
Total.  Av.  Per  Car. 

Cost  of  material $2,521  $25.21 

Labor  and  supervision.   1,631  16.31 

Total    $4,152  $41.52 

100  steel  cars  requiring  heavy  repairs: 
Total.  Av.  Per  Car. 

Cost  of  material $3,424  $34.24 

Labor  and  superviion.  2,292  22.92 

Total    $5,716  $57.16 

A  very  accurate  record  was  kept  of 
the  average  number  of  times  the  differ- 
ent classes  of  cars  were  called  into  the 
shop  for  light,  medium,  and  heavy  re- 
pairs, covering  a  period  of  one  year,  as 
follows: 

Average  number  of  times  one  wood 
car  was  in  shop  during  one  year.  .7  times 
Average  cost  of  repairs  each  time 

in  shop $16.23) 

Average  number  of  times  one  wood 
coke  car  was  in  shop  during  one 

year  6  times 

Average  cost  of  repairs  each  time 

in    shop $10.74 

Average  number  of  times  one  steel 
car    was    in    shop    during    one 

year  V/i  times 

Average  cost  of  repairs  each  time 

in  shop : $  6.74 

The  above  figures  represent  the  cost  of 
material  and  labor  less  scrap  credits,  and 
is  the  average  cost  of  the  total  repairs  to 
11,338  steel  cars  and  20732  wood  cars. 


Reinforced  Concrete  Slab  Over  Ra- 
filled  Trenches. — The  city  engineer  of 
Easton,  Pa.,  Mr.  John  McNeal,  Jr.,  has 
for  some  time  required  that  a  reinforced 
concrete  slab  be  used  over  refilled 
trenches  in  paved  streets  of  that  city. 
The  construction  was  recently  described 
by  Mr.  McNeal  in  the  Transactions  of 
the  American  Society  of  Civil  Engineers, 
Vol.  60,  page  217.  The  specifications  re- 
quire that  after  the  trench  has  been 
properly  backfilled,  the  old  concrete  shall 
be  removed  at  least  1  ft.  on  each  side  of 
the  trench  and  expanded  metal  placed 
over  the  entire  opening.  A  thickness  of 
6  ins.  of  1-3-5  Portland  cement  concrete 
is  placed  over  and  around  the  expanded 
metal  so  that  the  metal  is  imbedded  1% 
ins.  above  the  base.  After  the  concrete 
is  thoroughly  rammed  to  an  even  surface 
the  paving  material  is  replaced  to  con- 
form with  the  adjoining  surface.  For  a 
trench  not  more  than  20  ins.  wide,  ex- 
panded metal  is  used,  of  3-in.  mesh  and 
No.  10  gage  steel,  having  a  cross-section- 
al area  of  not  less  than  0.185  sq.  in.  per 
foot  of  width.  The  cost  of  making  re- 
pairs over  a  trench  20  ins.  wide  is  stated 
to  be  as  follows:  Removal  of  old  con- 
crete for  a  width  of  12  ins.  in  each  side 
of  opened  trench,  about  J4  ct.  per  square 
foot;  expanded  metal  of  3-in.  mesh  and 
No.  10  gage  steel,  4i/^  cts.  per  square 
foot;  concrete,  10  cts.  per  square  foot. 

Tree  Planting  by  the  Massachusetts 
Highway  Commission. — In  1904  the  Mas- 
sachusetts Highway  Commission  began 
the  planting  of  trees  along  state  roads. 
The  total  number  of  trees  planted  that 
year  was  3,907,  the  varieties  being  as  fol- 
lows: 1,737  maples,  sugar,  Norway  and 
white;  538  oak,  red,  scarlet,  white  and 
pin;  1,000  elm,  207  poplar  and  some 
white  pine  and  locust.  The  total  cost  of 
these  trees  in  their  final  location,  includ- 
ing transplanting  in  a  temporary  nursery, 
care,  manure,  superintendence  and  labor, 
was  $4,348.59,  or  an  average  of  $1.14  per 
tree.  During  the  fall  of  1904  there  was 
an  unusually  severe  drought,  which  had  a 
marked  effect  on  the  trees  planted  at  that 
time.  The  total  loss  of  trees  was  IS  per 
cent,  this  loss  being  traceable  in  a  large 
degree  to  the  dry  weather.  As  a  result 
greater  care  was  taken  in  1905  in  prepar- 
ing the  ground  for  the  reception  of  the 
trees.  In  1905  the  commission  began 
placing  in  the  state  nursery  all  trees  re- 
ceived from  the  nurserymen,  so  that  the 
trees  might  get  added  development  of 
root  fibers.  This  made  necessary  two 
transplantings  before  the  tree  reached  its 
final  location.  The  cost  of  trees,  trans- 
planting, preparation  of  ground  and  final 
planting,  in  1905,  was  $1.01  per  tree.  The 
original  cost  of  each  tree  was  higher  in 
1904,  but  more  care  was  given  to  the 
preparation  of  the  ground.  The  work 
for  the  year  was  as  follows:  Trees  re- 
placed, 726;  new  plantings,  3,239;  vines 
planted,   300.      In    1906    the    systematic 


planting  of  trees  along  the  state  high- 
ways was  continued,  2,511  new  trees  be- 
ing planted  that  year.  In  addition  1,011 
trees  were  replaced.  The  cost  of  plant- 
ing the  new  trees  in  1906,  including  the 
cost  of  tree  and  every  expense  connected 
therewith  was  $1.10  each.  The  cost  of 
the  maintenance  of  trees  planted  pre- 
vious to  1906  was  16  cts.  per  tree,  and 
including  the  cost  of  replaced  trees  20 
cts. 

Road  Construction  in  Gumbo  Soil— In 
1906  Mr.  George  W.  Cooley,  State  Engi- 
neer of  Minnesota,  constructed  an  ex- 
perimental road  in  the  gumbo  soil  of  the 
Red  River  Valley.  A  section  of  road, 
running  north  from  Crookston,  was  se- 
lected for  the  experiment  From  Station 
0  to  Station  22  the  road  had  been  kept  is 
good  condition,  so  the  principal  work 
done  on  that  portion  was  on  the  ditches 
to  provide  for  perfect  drainage.  From 
Station  22  north  all  sod  was  removed 
from  the  side  of  the  road,  and  ditches 
and  roadbed  well  rounded,  after  which 
gravel,  obtained  from  a  pit  on  about  a  I 
lyi  mile  haul,  was  placed  on  the  road  at 
the  rate  of  14  cu.  yds.  per  station  of  100 
ft.  or  739  cu.  yds.  per  mile,  and  for  a 
width  of  14  ft.  The  gravel  was  mixed 
with  the  soil  in  different  proportions  in  1 
order  to  determine  the  least  quantity 
that  might  be  used  to  advantage.  As 
was  to  be  expected,  where  the  maximnm 
amount  was  used  the  road  was  in  the 
best  condition,  but  it  was  found  that  for 
such  soil  even  a  small  amount  was  a  ma- 
terial benefit  to  the  road.  ^  The  work 
done  was  as  follows:  One  mile  of  road 
prepared  for  hauling;  2,200  ft.  dragged 
and  ditches  improved;  2,000  ft.  graded, 
ditched  and  graveled.  The  cost  of  the 
work  was: 
Hauling  gravel,  250  cu.  yds.  at  48c. $120.00 

Labor    260.00 

Incidentals    29.15 

Total   $409.15 

The  gravel  was  furnished  in  the  pit 
free  of  charge.  Mr.  Cooley  gives  the  fol- 
lowing as  a  fair  estimate  of  the  cost  of 
road  construction  per  mile,  without  grar- 
eling,  in  that  vicinity,  for  a  16-ft.  road- 
way with  ditches  10  ft.  wide: 
Removing  sod,  20  ft  wide,  979  cu. 

yds.  at  10  cts $9790 

Turnpiking,  per  mile 225.00 

Total  $322-90 

He  states  that  such  a  road,  carefolly 
constructed,  with  good  ditches,  graded  to 
a  perfect  line,  and  all  sod  and  vegetable 
matter  eliminated,  could  be  maintained 
with  the  ordinary  road  drag  or  planer  ai 
a  cost  of  $5  per  mile  per  year. 

A  committee  of  the  city  council  of  Ha- 
vana, Cuba,  has  reported  favorably  on  tb( 
plan  submitted  by  Governor  Magoon.  for 
paving  and  sewering  the  city  at  a  cost  of 

$15,000,000. 
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Characteristics  of  Wire   Rope   Tram- 
▼«ys  with  Some  Figures  on  Cost 
of  Operation."' 

BY    W.    S.   GEMMERT.t 

I  propose  to  give  only  a  brief  descrip- 
tion of  the  leading  systems  of  aerial  wire 
rope  transportation,  which  I  shall  endeavor 
to  make  free  from  technicalities,  and  yet 
sufficiently  dear  to  enable  one  to  grasp  the 
principles  involved  with  a  probable  view 
of  applying  them  to  his  own  requirements. 
The  method  is  adapted  for  transporting  all 
classes  of  material  such  as  coal,  rock,  ore, 
sand,  clay,  timber,  fruit,  light  merchandise, 
etc,  over  practically  any  length  of  line.. 
When  a  tramway  line  attains  a  length  of 
several  miles  it  is  customary  to  divide  it 
into  sections,  the  number  of  sections  de- 
pending on  various  conditions,  such  as 
length  of  line,  capacity  and  irregularities 
of  the  ground.  When  the  gradient  in  fa- 
vor of  the  load  is  sufficient,  a  tramway 
becomes  self-acting.  The  descending  load- 
ed carriers  not  only  give  off  sufficient 
power  to  haul  up  the  empties  but  develop 
a  surplus  energy  which  can  be  used  to 
advantage  in  operating  light  machinery. 
When  power  is  used  to  drive  a  tramway 
the  actual  amount  required  is  governed 
principally  by  the  capacity,  friction,  and 
the  difference  in  elevation  between  the 
loading  and  discharging  terminals. 

Tramway  systems  may  be  divided  jnto 
two  distinct  types.  First,  the  Double  Rope 
System,  and,  second,  the  Single  Line  Tram- 
way. The  Double  Rope  systems  may  then 
be  sub-divided  into  three  varieties,  namely, 
the  Friction  Grip  Type,  the  Detachable 
Gip  System  and  the  Permanent  Attached 
Qip  System.  The  Single  Line  System  is 
an  English  invention,  while  the  Friction 
Grip  Type  originated  in  Germany.  The 
two  Gip  systems  are  American  inventions 
and  bid  fair  to  gradually  replace  all  other 
systems. 

The  distinguished  features  of  the  double 
rope  tramways  are  the  two  stationary 
track  cables  upon  which  the  loaded  and 
empty  carriers  travel,  respectively,  and  an 
endless  moving  traction  rope  for  propelling 
these  carriers.  The  track  cables  are  se- 
curely anchored  at  the  loading  terminal 
and  sapported  at  intervals  along  the  line 
by  towers  located  dependent  upon  the  pro- 
file of  the  ground.  The  tension  on  both 
standing  and  traction  cable  is  maintained 
by  means  of  weight  boxes  located  at  the 
discharging  terminal.  The  track  ropes  are 
carried  in  grooved  saddles  mounted  on  the 
top  caps  of  the  towers,  while  the  traction 
rope  is  supported  by  guide  sheaves  with 
self-lubricating  phosphor  bronze  bushings, 
requiring  no  oiling. 

The  friction  grip  system  is  employed 
principally  in  cases  where  it  is  desired  to 
load  material  from  a  series  of  bins.  In 
cases  where  it  is  possible  to  load  from  one 
bin.  the  clip  system  is  far  more  preferable. 


•Extract*  from  a  paper  Jn  the  "Iowa  En- 
glnr^T."   Ames.  la..  January.   1908.  ■ 

tChlef  Engineer,  Brodertck  &  Bascom  Bope 
Co.  St.  lrf>u<s.  Mo. 


The  friction  grip  system  is  so  called  from 
the  fact  that  each  bucket  is  equipped  with 
a  friction  grip  or  clutch  which  seizes  the 
running  traction  rope  and  remains  attached 
thereto  by  means  of  friction. 

This  system  might  be  further  subdivided 
into  two  classes,  one  in  which  the  friction 
is  created  by  an  eccentrically  operating  le- 
ver, locked  and  released  automatically,  se- 
curing a  constant  friction  that  is  independ- 
ent of  the  ascending  or  descending  angle; 
second,  one  in  which  the  clutch  exerts  fric- 
tion on  the  traction  rope  by  a  lever  on 
which  the  weight  of  the  bucket  is  trans- 
mitted. This  friction  varies  with  the  cosine 
of  the  angle  the  line  forms  with  the  hori- 
zontal. In  general  appearance  the  clip 
system  resembles  the  friction  grip  type, 
only  it  is  more  automatic  in  its  mechan- 
ism, thereby  reducing  the  amount  of  at- 
tendance and  this  in  turn  reducing  the  cost 
of  transportation  to  a  minimum. 

Friction  grip  tramways  ordinarily  require 
from  three  to  ten  men  or  more  to  handle 
an  output  varying  from  aoo  to  500  tons 
per  day,  while  the  same  output  on  a  clip 
system  can  be  handled  with  one  or  not 
more  than  two  men.  This  is  a  very  im- 
portant feature,  considering  that  the  ex- 
pense for  labor  is  a  fixed  charge.  For  this 
reason  alone  the  clip  system  is  gradually 
replacing  the  friction  grip  type  in  many 
instances. 

As  stated  before,  there  are  two  varieties 
of  clip  systems,  one  in  which  the  bucket 
is  detached  automatically  for  loading,  and 
in  the  second  case  the  loading  is  accom- 
plished by  means  of  an  automatic  loader 
which  does  not  require  the  bucket  to  be 
detached  from  the  moving  traction  rope. 

The  single  line  tramway  system  is  the 
simplest  in  design,  consisting  of  one  end- 
less traction  rope,  the  same  passing  around 
horizontal  sheaves  at  each  end  of  the  line, 
and  a  multiple  of  buckets,  the  same  being 
permanently  attached  to  this  moving  rope. 
In  other  words,  this  endless  rope  in  the 
single  line  tramways  replaces  the  two 
ropes  in  the  double  rope  system.  This 
style  of  tramway  is  limited  in  capacity, 
the  ultimate  capacity  being  approximately 
IS  to  20  tons  per  hour.  In  view  of  this 
fact  the  double  rope  system  is  more  ad- 
vantageous as  it  is  also  because  of  the 
possibility  of  increasing  the  capacity  from 
time  to  time  as  the  developments  of  the 
mine  increase.  Quite  a  few  manufacturing 
concerns  have  discontinued  manufacturing 
the  single  line  tramway,  making  this  sys- 
tem rather  obsolete,  hence  further  com- 
ment is  unnecessary.  ' 

The  question  now  arises  as  to  the  cost 
of  a  tramway  and  what  would  be  the  mini- 
mum cost  of  transportation.  For  an  ex- 
ample to  illustrate  this  I  might  refer  to 
an  automatic  double  rope  tramway  in- 
stalled about  two  years  ago  for  the  Hicks 
Qay  Co.,  Drake,  III. 

When  the  management  of  this  company 
opened  up  their  clay  banks  at  Drake  one 
of  the  most  serious  propositions  confront- 
ing them  was  how  to  transport  the  mate- 


rial to  the  railroad,  the  clay  bank  being 
located  1,500  ft.  from  the  tracks.  Trans- 
portation methods  of  various  kinds  were 
considered,  including  railways,  small  port- 
able track  systems,  and  lastly  the  aerial 
tramway  system.  After  carefully  consid- 
ering the  details  of  the  various  systems 
presented,  particularly  from  the  cost  stand- 
point (not  necessarily  the  initial  cost),  the 
management  finally  decided  upon  installing 
a  wire  rope  tramway.  This  plant  has  a 
capacity  of  250  tons  per  day,  and  being 
1,500  ft.  in  length  with  about  four  sup- 
porting towers,  the  complete  cost  installed 
ready  for  operation  was  approximately  $3,- 
500.  One  man  handles  the  entire  output 
from,  which  you  can  readily  figure  that  the 
cost  of  transportation  per  ton,  assuming 
that  the  attendant  were  paid  $2  per  day, 
would  amount  to  less  than  I  ct  Now, 
in  addition  to  this  fixed  cost  of  transporta- 
tion we  must  add  for  the  depreciation  in 
the  plant,  which  we  will  say  will  be  at  the 
greatest  figure  not  more  than  I  to  2  cts., 
or  even  assuming  that  it  would  run  as 
high  as  4  cts.,  the  cost  of  transportation 
would  be  but  5  cts.  per  ton.  No  other 
system  would  compare  favorably  with  this 
type  of  transportation,  transporting  mate- 
rial at  the  figures  just  mentioned. 

The  type  of  tramway  installed  for  the 
Hicks  Gay  Co.  is  what  is  known  as  the 
detachable  bucket  system.  In  this  style  of 
tramway  one  bucket  remains  stationary  at 
the  loading  point  while  the  rest  of  the  line 
is  in  operation.  As  the  bucket  enters  the 
loading  station  it  is  detached  automatically 
from  the  clip  on  the  traction  rope,  the  clip 
passing  on  picks  up  automatically  the  sta- 
tionary loaded  bucket  at  this  terminal.  In 
other  words  this  operation  is  simply  de- 
taching one  bucket  from  the  clip  and  at- 
taching another  bucket  to  take  its  place. 
This  operation  is  repeated  continuously  and 
no  attendant  is  required  except  the  one 
who  manipulates  the  levers  controlling  the 
flow  of  the  material  from  the  bin  into  the 
buckets.  Tills  loaded  bucket  now  travels 
over  the  line  to  the  discharging  station  at 
which  point  an  automatic  trip  engages  the 
latch  handle,  releasing  it  automatically  and 
permitting  the  bucket  to  discharge  its  con- 
tents into  the  bin.  This  being  a  self- 
dumping,  self-righting,  and  self-locking 
bucket,  it  performs  all  these  functions 
without  the  assistance  of  any  additional 
machinery,  and  after  being  discharged  the 
bucket  travels  on  around  to  the  loading 
station  where  the  operation  of  loading  is 
repeated. 

In  cases  where  the  length  of  the  tram- 
way is  increased  over  that  mentioned  above 
the  cost  per  foot  is  considerably  less.  For 
instance  we  will  assume  that  we  have  a 
tramway  proposition  one  mile  in  length. 
The  cost  of  installing  a  plant  of  this  type, 
under  the  same  general  conditions,  would 
be  approximately  $10,000.  This  can  be  ac- 
counted for  in  this  manner:  Regardless  of 
the  length  of  the  tramway,  in  each  case 
there  is  a  fixed  charge,  namely,  the  cost  of 
the    two   terminal    stations,    which    is    the 
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expensive  part  of  the  tramway  on  account 
of  the  automatic  machinery  used.  The 
cost  of  transportation  is  the  same  whether 
the  system  is  1,500  ft  or  5  miles  long. 

What  is  the  limit  of  transportation  by 
means  of  a  system  of  this  kind?  There 
is  practically  no  limit,  as  a  tramway  may 
be  installed  and  operated  as  successfully 
over  50  miles  or  more  as  it  could  over  i 
mile. 

In   erecting  propositions  of  this  kind  it 
is   customary  to  divide  the   line  into  sec- 
tions,   each    section    being    approximately 
4  or  5  miles  in  length,  depending  on  the 
contour.     In  case  of  a  power  proposition 
each  section  would  be  driven  independent- 
ly by  the  necessary  power  appliance,  which 
may   be   electric,   steam   or   a   gas   engine. 
There  are  tramways  throughout  this  coun- 
try and  foreign  countries  25  miles  or  more 
in   length,  and  operating  very  successfully. 
M  this  point  it  may  .be  well  to  refer  to 
the  second,  or  permanent  attached  clip  sys- 
tem, employing  an  automatic  loader.     The 
general  distinguishing  features,  of  this  sys- 
tem are  practically   the   same   as   the   type 
described  as   installed   for  the   Hicks   Clay 
Co.  with  the  exception  that  the  stationary 
bucket  at  the  loading  station  is  eliminated, 
and  in  its  place  is  used  a  two-compartment 
automatic    loader.     This   contrivance   con- 
sists  of   two   compartments,   each    holding 
one-half   of   the   capacity   of    the    bucket. 
The  tramway  is  continuously  in  operation, 
and   the   attendant   at   the    loading   station 
manipulates   the   ore    gate$   levers   permit- 
ting the  material  to  flow  fnom  the  ore  bin 
into  the  loader  and  waits  for  the  incoming 
bucket.     This    bucket    enters    the    loading 
station   and   by   means  of  actuating  levers 
or  an  accelerator,  the  automatic  loader  is 
placed   in   commission   at   a   speed  that   is 
gradually  increased  by  means  of.  these  le- 
vers until  at  a  certain  point  both  bucket 
and  loader  travel  at  the  same  speed.     At 
this    instant    the    automatic    mechanism    is 
brought  into  play,  the  gates  of  the  loader 
open  and  the  material  automatically  flows 
into  the  bucket.     This  is  all  accomplished 
while  the  loader  travels  through  a  space  of 
approximately   10  ft.     At  the  end  of  this 
distance    the    loader    is    automatically    de- 
tached,   the    bucket    passes    out    over    the 
tramv^ay  line  and  the  loader  recedes  to  its 
former   position,    where,   recharged,   it   re- 
mains  stationary  until  the  next  incoming 
bucket  picks  it  up,  where  it  again  passes 
•through  the  same  operation.    To  one  who 
has  never  seen  a  system  of  this  .type  work 
it  is  hardly  possible  to  imagine  the  advan-   ^ 
tages    that   are   obtained,   and    to    use    the 
words    of    such    a    person    watching    this 
loader   work,   "It   is   almost   human    in    its 
operation." 

A  word  might  be  stated  as  to  the  size 
of  buckets  used  on  a  plant  of  this  kind. 
Ordinarily  wc  rso  buckets  hnving  a  ca- 
pacity of'  7  cu.  ft.,  but  in  many  instances 
buckets  as  large  as  25,  30  and  40  cu.  ft. 
in  capacity  are  used.  This  all  depends 
upon  the  kind  of  material  to  be  trans- 
ported and  the  capacity  desired. 


Catalogs  Worth  Having 
Engineers  and  contractors  should  have 
on  file  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  In  sending  for 
catalogs  reviewed  or  advertised  in  this  pa- 
per, you  will  confer  a  favor  on  us  if  you 
will  write  direct  to  the  advertisers  and 
state  that  you  saw  the  catalog  mentioned 
in  Engineering-Contracting.  If  you  are  in 
the  market  for  tools,  machinery  or  supplies 
tell  us  and  we  will  notify  promptly  the 
leading  manufacturers. 

No.  0695.  Light  Locomotive!.— H.  K.  Por- 
ter Co.,   nttsburgr.   Pa. 

This  cloth  bound  book  of  225  pages  should 
be  read  by  every  user  of  light  locomotives, 
as  It  not  only  gives  In  excellent  form  cata- 
log data  of  a  wide  range  of  light  locomo- 
tive sizes  but  contains  some  80  pages  of 
tables  and  useful  Information  for  railway 
work.  According  to  the  catalog  the  com- 
pany Is  now  prepared  to  build  locomotives 
up  to  17-ln.  cylinder  diameter.  Indeed  the 
range  of  sizes  and  designs  shown  Is  re- 
markable. 

„No.    069«.      Tie     Plates.— The     Hart     Steel 
Co.,    Blyrla,    O. 

This  45-page  pamphlet  illustrates  and 
gives  dimensions  of  the  several  styles  of 
tie  plates  marketed  by  the  company  named. 
Particular  attention  Is  directed  to  the  Mc- 
Kee  rolled  steel,  longitudinal  Banged, 
shoulder  tie  plate  which  Is  made  iHJth  with 
plain  and  corrugated  tops.  A  feature  of 
this  plate  Is  that  the  plate  Is  thickened  or 
reinforced  at  the  shoulder  to  strengthen  It 
against  buckling  at  this  point  of  greatest 
stress.  This  is  claimed  to  be  the  only  longi- 
tudinal flanged  shoulder  plate  which  has 
this   feature. 

„J?J°-  **.*^-     Memlndex  Memorandum   Books. 
Wilson  Memlndex  Co.,   Rochester,  N.  Y. 

This  pamphlet  describes  and  tells  how  to 
use  the  special  loose-leaf  memorandum  book 
made  by  the  company  named.  The  system 
Is  very  flexible  and  should  prove  useful  to 
contractors    and    engineers. 

No.  OSDS.  Blue  Printing  Supplies  and  Ma- 
chinery.—C.  F.  Pease  Blue  Print  Machinery 
&   Supply   Co.,  Chicago,   III. 

This  3$-page  pamphlet  lists  a  complete 
line  of  blue  and  brown  print  papers,  trac- 
ing cloth  and  papers,  blue  print  frames, 
cars,  working  and  drying  machines,  lamps, 
brushes,  fliing  cases,  etc.  The  PranUln 
continuous  printing,  washing  and  drying 
machine  is  described  in  detail.  These  ma- 
chines make  the  prints,  wash,  potash  and 
dry  them  and  deliver  them  on  the  cutting 
table  ready  for  immediate  use. 

No.  0699.  Thermit  Welding  of  Pipe  and 
Rods.^<3oldschmldt  Thermit  Co..  New  York. 

This  11-page  pamphlet  illustrates  and  de- 
scribes the  apparatus  used  In  thermit  weld- 
ing rods  and  pipe  and  explains  by  an  ex- 
ample the  sequence  of  operations  giving 
full  directions  for  such  operation.  Esti- 
mates of  cost  are  also  given. 

No.  0700.  Raydlant  Sidewalk  Lights.— The 
Berger   Manufacturing  Co.,    Canton,    O. 

This  is  an  unusually  good  descriptive 
catalog.  The  several  styles  of  prisms  are 
clearly  explained  and  the  general  construc- 
tion of  vault,  sidewalk  and  other  lights  is 
described.  The  text  then  takes  up  mate- 
rials of  construction,  tells  how  to  order  them 
and  gives  directions  in  detail  for  installing 
various  kinds  of  lights.  Numerous  views  of 
actual  installations  are  shown.  A  sec- 
tion of  the  pamphlet,  which  contains  48 
pages,  is  devoted  to  the  company's  multi- 
plex steel  plates  for  flooring,  steel  studding, 
expanded  metal,  etc. 

No.  0701.  Standard  Method*  for  Testing 
and  Specifications  for  Cement. — Universal 
Portland    Cement    Co.,    Chicago,    111. 

This  Is  the  32-page  pamphlet  edited  by 
the  Secretary  under  the  direction  of  the 
Committee  on  Standard  Specifications  for 
Cement  of  the  American  Society  for  Testing 
Materials.  It  contains  the  reports  of  the 
Committee  of  the  American  Society  of  Civil 
Engineers  on  Uniform  Tests  of  Cement,  the 
at>ove  named  committee  on  Standard,  Specl- 
flratlons  for  cement  and  the  Committee  of 
the  Society  for  Chemical  Industr>'  on  Meth- 
ods of  Analysis  for  Lilmestones,  Paw  Mate- 
rials and  Portland  Cements.  As  an  mtro- 
ductlon  the  Secretary  has  prepared  a 
chronological  record  of  the  actions  of  the 
several  societies  leading  to  these  reports. 
Cement  testers  and  users  should  secure 
niplcs   of    this    pamphlet. 


Penoiuls. 

The  Vulcan  Iron  Works  Co.,  of  ToWi 
O.,  has  changed  its  corporate  name  to  «» 
Vulcan   Steam   Shovel  Co. 

The  Power  and  Mining  Machine  Co  k. 
removed  Its  San  Francisco  oBlce  from  ni 
First   St.,    to  Room   217   Sheldon  Bldg 

Mr.  Isham  Randolph,  Consulting  Eniinstr 
has  moved  his  offices  to  Suite  748  First  Na- 
tional  Bank    Bldg.,   Chicago,   DL 

The  general  offices  of  the  Amerian  u 
comotlve  Cot  have  l>een  moved  to  th«  Con- 
landt  Bldg.,  30  Church   St.,  New  York. 

,^^Z:  Hamilton  Johnson  lias  Iwen  apMini. 
ed  City  Engineer  of  Jackson,  Miss.,  toiw 
ceed  Mr.   W.  O.  KIrkpatrick.  resigned 

Mr.  C.  C.  Boyer  has  l)een  appointed  ij 
sistant  Bnglneer  of  the  CSulf.  Colorado  4 
Santo  Fe  Ry.,  with  headquarters  at  Gal 
veston,   Tex, 

The    Sales    Department    of    the   lola  Pon- 
land  Cement  Co..   on  and  after  April  M  w\V, 
■  be    located    at    Suite    815    Commerce   Bldjj, 
Kansas  City,  Mo. 

^^'i  &  h  I>>ngnocker  has  been  appolmn! 
Chief  Engineer  of  the  Brown-Cocknn  Cu 
Ix>raln,  O.,  manufacturers  of  gas  engtnrt 
marine  motors  and  refrigerating  maSIien 

Mr.  P.  E.  Mackie  has  been  appoints 
manager  of  the  recently  organised  Soutliere 
Erecting  Co.,  of  Jacksonville,  Fla.  The  con- 
pany  wiU  engage  In  the  construction  of  »t«i 
bridges,    btilldlngs,    etc. 

Dr.  Charles  Richard  Van  Hise.  PresUeci 
of  the  University  of  Wisconsin,  will  deUiw 
the  class  day  address  to  graduates  of  1S« 
of  the  Michigan  College  of  Mines. 

Major  Herbert  Oeakyne,  Corps  of  Engi- 
neers, U.  8.  Army,  has  been  detailed  to  le- 
port  to  Major  James  C.  Sanford,  Corp*  of 
Engineers,  at  Philadelphia,  Pa.,  for  tem- 
porary duty. 

Mr.  Charles  W.  Harper.  322  E.  28th  St. 
New  York,  has  been  promoted  from  the  do- 
sltlon  of  Topographical  Draftsman,  Burmv 
of  Sewers,  Borough  of  Brooklyn,  to  the  po- 
sition of  Assistant  Engineer  in  that  Bu- 
reau. 

Edward  R.  Lowe,  Manager  of  the  Lowf 
Wrecking  &  Diving  Co^  died  April  IC  it  tii» 
home  in  Brooklyn,  N.  Y.,  aged  60  years.  Mi. 
Lowe  was  well  known  as  a  submarine  <ro- 
gineer  and  contractor,  among  his  works  be- 
ing the  construction  of  the  foundation  of  tV 
old   Croton   Dam. 

Professor  Frank  Soule,  since  1872  dean  of 
the  College  of  Civil  Engineers,  Unlventij 
of  Calltomla,  has  retired  and  lias  be»» 
made  Professor  Emeritus  by  the  Board  J 
Regents.  Professor  Charles  Derleth,  Jr.  at 
present  Associate  Professor  Structural  En- 
gineer will  succeed  Professor  Soule  ax  Pro- 
fessor of  Civil  EhigineeriDg. 

A  society  to  be  known  as  the  Censdlf 
Society  of  Forest  Engineers  has  been  or- 
ganlied  to  Include  all  foresters  In  the  Do- 
minion. The  officers  of  the  society  are  »» 
follows:  President,  Dr.  B.  E.  Femow.  Tor- 
onto, Ont.;  vice  President,  E.  H.  CampbfS, 
Ottawa,  Ont. ;  Secretary-Treasurer,  F.  ^ 
H.   Jacombe,   Ottawa,   Ont. 

Mr.  B.  B.  Gordon  has  resigned  as  Chi^ 
Engineer  of  the  Colorado  Southern.  NV« 
Orleans  &  Paclflc  R.  R.,  the  BeaumouL 
Lone  Lake  &  Western  R.  R.,  and  tl* 
Orange  &  Northweetem  R.  R..  and  his  du- 
ties will  be  assumed  by  Mr.  C.  W.  FUk 
Engineer  of  Maintenance  of  Way,  wlfi 
headquarters   at    Beaumont,    Tex. 

Civil  Engineer  Harry  H.  Rousseau,  V.  f 
N..  of  the  Isthmian  Canal  Commission  »nJ 
Miss  Gladys  Squires,  daughter  of  tlw 
American  minister  to  Panama,  were  imi- 
rled  April  4.  Lieut.  Rousseau  Is  In  chant 
of  the  Department  of  Municipal  Elnglneer- 
Ing,  Motive  Power  and  Machinery,  atd 
Building  Construction  on  the  Isthmiu 
'Canal. 

The  Appalachian  Engineer  Associattoo 
will  hold  a  meeting  May  2  at  Fairmont,  W. 
Va.  Among  the  papers  to  tie  read  at  the 
meeting  are  the  foUowing:  "Practiosl 
Phases  of  Centrlftieal  Mine  Pumps,"  Mr.  0 
K.  Baker,  pf  the  Freeborn  Engineering  Co. 
of  Kansas  City,  Mo.;  "Electrioal  Dlstrtbo- 
tlon  In  Shops  from  Central  Stations."  Prof 
C.  R.  Jones,  West  Virginia  University 
"Common  Faults  In  Concrete  Construction.' 
Mr.  A-  Wagner,  Chief  Engineer  of  the  New- 
port News  Light  &  Water  Co.;  "The  Upper 
Freeport  Coal  Bed,"  Mr.  Ray  V.  Hpnoen. 
Assistant  Geologist,  West  Virfflnla  OeokigJ- 
cal  Survey;  "The  Failure  of  a  Concrete 
Bridge  and  the  Action  of  the  Eteibankmeot 
Abutting  it,"  Mr.  H.  S.  Moreland.  Resldesi 
Engineer,  Rochester.  Syracuse  A  Eastere 
Ry.,  Clyde,  N.  Y.;  "The  RelaUon  of  the  Lo- 
cating Engineer  to  a  Modern.  Low-Onde. 
Trunk  Line."  Mr.  O.  D.  Brooke,  Assistinl 
Engineer  B.  ft  O.  R  R,  MorKantowo.  W 
Va.;  "The  Etectriflcatlon  of  Steam  »»!■ 
roads." 
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"How   Can   I   Get   Started    in  Con- 
tracting with  Small  Capital?" 

In  various  forms  this  question  comes  to 
us  repeatedly.  We  purpose  offering  sug- 
gestions, from  time  to  time,  on  "how  to  get 
started."  The  "start"  is,  after  all,  the  most 
difficult  part  of  a  business  campaign  to 
plan,  yet  it  is  a  subject  seldom  discussed 
by  men  who  are  offering  advice  on  methods 
that  lead  to  business  success. 

One  successful  contractor  got  his  start  by 
buying  a  steam  roller,  paying  down  some 
$600  in  cash  and  giving  his  notes  for  the 
balance.  He  learned  to  run  the  roller  him- 
self and  rented  the  roller  to  road  builders, 
receiving  $5  a  day  for  the  use  of  the  roller 
and  $3  a  day  for  his  own  services. 

This  scheme  of  buying  a  machine  and 
renting  it  by  the  day,  or,  better  still,  taking 
sub-contracts,  is  one  that  has  been  success- 
fully used  as  the  first  step  in  building  up 
many  a  contracting  business.  There  is 
more  than  one  large  railway  contractor 
who  started  originally  with  one  small  steam 
shovel. 

To  illustrate  the  opportunities  in  this 
line,  we  call  attention  to  our  advertising 
columns.  One  advertiser  offers  a  small 
steam  shovel,  especially  designed  for  city 
work,  such  as  the  excavation  of  basements. 
Three  other  advertisers  have  trench  exca- 
vators. There  is  every  reason  to  believe 
that  the  owner  of  such  a  machine  could 
keep  it  busy  subcontracting  trench  work. 
When  not  thus  occupied,  he  could  drum  up 
a  job  of  draining  land  with  it. 

The  writer  once  operated  a  small  dredge — a 
bantam  affair^and  found  no  difficulty  in 
keeping  it  busy  reclaiming  swamp  land  and 
the  like. 

In  our  advertising  columns  will  be  found 
a  description  of  a  comparatively  new  type 
of  road  or  pavement  in  which  oil  or  tar  is 
mixed  with  earth  and  consolidated  with  a 
rolling  tamper.  This  roadway  has  been  ex- 
tensively used  for  years  in  suburban  streets. 
The  contractors  get  their  contracts  largely 
from  real  estate  companies  that  desire  an 
economic,  dustless  roadway,  and  the  con- 
tractor usually  names  his  own  price  with 
little  or  no  competition.  The  plant  is  sim- 
ple and  not  expensive.  The  process  is 
equally  simple. 

Another  advertiser  is  placing  a  reinforced 
concrete  pile  on  the  market  and  is  offering 
to  give  exclusive  territory  on  a  royalty 
basis. 

Another  advertiser  has  a  drainage  ma- 
chine which  he  offers  to  lease.  In  this  case 
the  problem  is  to  find  land  that  needs  drain- 
age, awaken  the  owners  of  the  land  to  the 
possibilities,  and  secure  for  yourself  the 
contract  of  doing  the  drainage  on  a  unit 
price  basis,  cost  plus  a  fixed  sum,  or  other- 
wise. 

The  point  we  wish  to  make  is  simply 
this :  Don't  wait  for  money  and  opportuni- 
ty to  come  to  you,  but  go  out  and  discover 
or  create  the  opportunity,  even  though  it 
be  on  a  small  scale  to  begin  with.    Equip 
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yourself  with  an  efficient  plant,  even  if  you 
have  to  take  in  a  silent  partner  to  furnish 
part  or  all  of  the  modest  capital  with 
which  to  start.  Study  the  advertising  col- 
umns and  the  catalogs  to  find  possible  ave- 
nues for  your  efforts.  Self-assurance  and  a 
persuasive  tongue  will  get  both  capital  and 
contracts  for  you,  if  you  do  not  try  to 
handle  too  big  an  enterprise  to  begin  with. 


The  Seven  Sections  of  Reading  Matter 
ia  Engineering  Contracting. 

Civil  engineering  and  its  allied  business 
of  contracting  may  be  divided  into  at  least 
six  or  seven  sections,  more  or  less  over- 
lapping, but  nevertheless  distinct.  It  has 
been  the  editorial  policy  of  this  journal  to 
furnish  every  month  some  reading  matter 
of  interest  to  those  who  are  specializing 
in  any  one  of  these  "sections"  of  civil  en- 
gineering, whether  as  engineers  or  as  con- 
tractors. It  has  not  always  been  practica- 
ble to  obtain  good  reading  matter  for  each 
section  every  week.  However,  the  number 
of  our  subscribers  has  grown  rapidly  and 
steadily  greater,  and  with  this  growth  has 
come  a  recognition  of  the  merits  of  this 
journal  among  advertisers.  Tardy  though 
the  recognition  has  been  and  incomplete  as 
it  still  is,  we  are  glad  to  be  able  to  an- 
nounce that  seven  sections  will  be  pub- 
lished regularly  in  the  future  and  under 
specific  section  headings.  The  titles  of 
these  seven  sections  are  as  follows:  (i) 
Concrete  and  Reinforced  Concrete  Section ; 
(2)  Earth  and  Rock  Section;  (3)  Roads 
and  Streets  Section;  (4)  Waterworks  and 
Sewers  Section;  (s)  Structural  Steel  En- 
gineering Section;  (6)  Railway  Section; 
and  (7)  Unclassified  and  General  Articles. 

Engineering-Contracting  is  the  only 
strictly  civil  engineering  and^  contracting 
journal  in  America  covering  the  general 
field  of  civil  engineering  completely  and 
covering  no  other  field.  Certain  of  our 
contemporaries  aim  to  supply  reading  mat- 
ter for  electrical,  mechanical,  mining  and 
civil  engineers. 

We  believe  that  there  is  and  always  will 
be  a  field  for  such  journals  at  one  ex- 
treme, and  we  believe  that,  at  the  other 
extreme,  there  is  and  a'ways  will  be  a 
field  for  journals  that  specialize  in  cer- 
tain branches  of  civil  engineering.  But 
between  these  two  great  extremes  is  the 
field  that  we  have  chosen  for  Engineer- 
ing- CONTRACTI  ng. 

It  is  true  that  all  the  professions  of 
engineering  overlap  to  a  certain  degree. 
The  civil  engineer  is  concerned  more 
or  less  with  electrical  engineering. 
The  mining  engineer  should  be  fa- 
miliar with  certain  phases  of  civil  engi- 
neering practice.  If  this  is  so,  how  much 
more  necessary  is  it  for  civil  engineering 
specialists  to  have  a  journal  that  covers  not 
only  their  own  specialties  but  those  of 
their  brother  civil  engineers.  Let  us  make 
this  point  clearer  by  an  illustration.  A  re- 
inforced concrete  culvert  is  designed  by  a 
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highway  engineer,  is  built  by  a  contractor 
specializing  in  concrete,  and  the  design  is 
adopted,  in  all  essentials,  by  a  railway  en- 
gineer for  a  railway  culvert.  Here  are 
three  specialists  in  civil  engineering,  yet  all 
interested  in  the  sane  structure,  in  the 
methods  of  its  construction  and  in  the 
costs,  while  at  least  two  of  them  are  equal- 
ly interested  in  the  design.  Every  reader 
can  multiply  examples  of  this,  sort  without 
number.  Clearly,  then,  there  is  great  need 
of  just  such  a  journal  as  Engineering- 
CoNTRACTiNC.  Moreover  it  is  a  well  known 
fact  that  civil  engineers  and  contractors 
are  repeatedly  shifting  from  one  "specialty" 
to  another.  A  railway  engineer  today,  a 
city  engineer  tomorrow,  and  a  general  con- 
tractor the  year  after.  Such  are  the 
changes  of  occupation  that  are  the  rule 
rather  than  the  exception  in  the  practice  of 
civil  engfineering.  While  it  is  true  that 
somewhat  similar  changes  occur  in  the 
four  great  engineering  professions — civil, 
mechanical,  mining  and  electrical— they  are 
the  exception  rather  than  the  rule. 

This  has  been  our  reasoning  in  mapping 
out  a  policy  to  be  followed  in  editing  En- 
ciNEERiNG-CoNTRACTiNG.  The  remarkable 
growth  of  the  paper  has  justified  the  at- 
tempt to  produce  a  journal  covering  the 
whole  field  of  civil  engineering  to'  the  ex- 
clusion of  other  engineering  fields. 

In  this  editorial,  as  elsewhere,  we  in- 
clude contracting  when  speaking  of  civil 
engineering,  for  there  is  really  no  hard  and 
fast  line  of  demarcation.  The  successful 
contractor  is  a  good  deal  of  a  civil  engi- 
neer, whether  trained  in  an  engineermg 
college  that  gives  diplomas  or  whether  edu- 
cated in  the  great  laboratory  of  field  prac- 
tice whose  diploma  is  honest  work,  eco- 
nomically performed. 


What  Kind  of  Catalogs  to  Write,  and 

the  Business  Success  That  Comes 

From    Advertising    a    Good 

Catalog  Properly. 

There  are  now  some  220  advertisers  who 
take  space  regularly  in  ENGiNEEiaNG-CoN- 
TRACTING.  (Two  years  ago  there  were 
only  34  advertisers  in  this  journal.)  Our 
advertisers  are  finding  that  whenever  they 
produce  a  good  advertisement  of  a  good 
catalog  they  immediately  reap  a  harvest  of 
requests  for  it,  which  proves  beyond  doubt 
that  we  have  a  great  many  readers  who 
are  keenly  interested  in  their  products.  The 
object  of  this  editorial  is  to  assist  all  our 
advertisers  in  getting  the  same  remarkable 
results  that  some  of  our  advertisers  have 
secured. 

The  writer  has  written  a  good  many  cat- 
alogs for  manufacturers  in  different  lines 
and  has  prepared  hundreds  of  advertise- 
ments. He  has  "keyed"  the  advertisements 
and  has  learned  what  kinds  of  advertise- 
ments "pull"  returns.  He  has  observed 
the  rapid  growth  of  the  business  of  certain 
advertisers  in  contrast  with  the  slower 
growth    of    others.      He    has    studied    the 


causes.  He  believes  he  understands  the 
fundamental  principles  of  successful  adver- 
tising in  trade  journals.  It  is  his  purpose, 
therefore,  to  discuss  the  subject  of  advertis- 
ing in  a  series  of  editorials,  of  which  this  is 
the  beginning. 

What  is  the  first  principle  that  should  be 
applied  in  conducting  a  successful  advertis- 
ing campaign  in  the  so  called  trade  jour- 
nals? In  the  writer's  judgment  the  Arst 
thing  to  do  is  to  produce  a  catalog  con- 
taining such  interesting  and  valuable  read- 
ing matter  that  it  will  be  preserved  as  a  book 
of  reference.  This  is  ordinarily  the  last  thing 
that  most  advertisers  consider.  Advertisers 
commonly  say  that  what  they  want  is  "in- 
quiries" and  then  their  salesmen  will  attend 
to  interesting  the  prospective  purchaser. 

The  writer  believes  this  to  be  a  serious 
error.  Readers  do  not  ordinarily  make  in- 
quiries for  catalogs  unless  they  become  in- 
terested through  advertisements.  It  is  im- 
practicable to  tell  as  much  about  any  prod- 
uct in  an  advertisement  as  in  the  catalog  it- 
self. Hence  the  catalog  should  be  written 
very  much  as  a  good  engineering  book  is 
written.  It  should  explain  the  many  uses 
to  which  the  machine  or  product  can  be 
put,  the  methods  of  using  the  machine  or 
product,  the  methods  of  keeping  the  ma- 
chine in  good  working  order,  the  economy 
of  machine  work  over  hand  work,  the  di- 
mensions, weights,  capacities  and  prices  of 
the  machine  or  product,  etc.  The  writer 
recalls  getting  one  of  the  catalogs  of  the 
IngersoU  Drill  Co.  some  20  years  ago.  It 
was  really  a  small  text  book  on  drilling. 
He  kept  that  catalog  for  many  years  among 
his  engineering  books  and  referred  to  it 
again  and  again.  The  writer  cannot  help 
believing  that  the  present  standing  of  the 
Ingersoll-Rand  Drill  Co.  is  due  very  large- 
ly to  the  production  of  such  catalogs  as 
that  one  was. 

Within  recent  years  the  practice  among 
most  manufacturers  has  been  to  produce 
catalogs  that  are  principally  picture  albums. 
Reading  matter  has  been  largely  eliminated, 
the  argument  being  that  a  busy  man  hasn't 
time  to  read,  but  that  he  will  look  at  pic- 
tures. Now  we  are  strong  believers  in 
picture  albums,  but  we  are  stronger  be- 
lievers in  reading  matter  of  the  right  sort 
as  a  means  of  getting  and  holding  the  in- 
terest of  the  busiest  of  business  men. 

Said  one  advertiser  recently:  "I  don't 
care  to  tell  much  about  my  product  in  my 
catalog.  I  much  prefer  to  let  my  salesman 
answer  all  questions."  But  suppose  the 
salesman  never  gets  a  chance.  Suppose  the 
prospective  purchaser  gets  a  competitor's 
catalog  that  does  tell  him  a  lot  about  the 
product.  Suppose  he  keeps  that  catalog 
but  throws  yours  away.  Suppose  he  re- 
fers to  that  catalog  at  different  times  and 
brands  your  competior's  name  on  his  brain 
every  time  he  does  so.  Suppose  he  is  very 
favorably  impressed  with  your  competitor's 
product,  sends  for  a  quotation  and  never 
gives  your  salesman  a  chance  to  explain. 
Well,  these  very  suppositions  are  realities 


every  day  of  the  week.  The  writer  knows 
it  from  his  own  experience  as  a  purchaser 
as  well  as  from  his-  experience  in  advertis- 
ing. 

If  the  full  truth  were  known  about  cata- 
log writing,  it  would  be  found  that,  to 
most  cases  it  is  treated  as  a  disagreeable 
job  to  be  got  off  one's  hanas  In  the  quick- 
est fashion  possible.  It  is  easy  to  turn  over 
a  lot  of  photographs  to  an  engraver  with 
an  order  to  retouch  them  at  so  many  dol- 
lars per  photograph  and  to  make  half  tones 
of  such  and  such  size.  But  it  is  not  easy 
to  sit  down  and  write  a  small  book  of 
reading  matter  on  the  same  subject,  and 
write  it  in  a  fashion  that  will  interest  the 
reader.  Hot  air  and  generalities  will  not 
interest  a  reader.  Neither  will  technical 
descriptions  of  mechanism.  What  the  ma- 
chine will  do,  and  how  to  do  it,  and  at 
what  cost — those  are  the  things  that  a 
reader  wants  to  know  primarily.  Then  he 
wants  to  know  wherein  your  product  differs 
from  others,  and  the  advantages  you  claim 
as  arising  from  those  differences.  Finally 
he  wants  tables  of  sizes,  capacities,  and  list 
prices.  Do  not  forget  the  prices.  There 
may  be  a  discount  from  the  prices,  but 
make  the  discount  comparatively  small,  so 
the  reader  can  use  the  prices,  as  they  are 
given  in  making  his  rough  preliminary  es- 
timates. Credit  him  with  sense  enough  to 
send  for  net  quotations  when  he  reaches 
the  point  where  he  is  about  to  buy,  also 
give  him  credit  for  not  being  fool  enough 
to  be  misled  by  any  criticism  of  your 
printed  prices  coming  from  a  competitor. 

Having  written  your  catalog — and  it  need 
not  be  a  large  one  to  be  so  valuable  as  to 
merit  preservation — what  is  the  next  step 
in  your  publicity  campaign?  The  writer 
has  found  that  the  best  thing  to  do,  as  a 
rule,  is  to  advertise  the  catalog  and  not  to 
send  it  promiscuously  to  any  mailing  list. 
There  are  those  that  object  to  mailing  ex- 
pensive catalogs  to  any  one  who  may  ask 
for  a  catalog.  They  call  it  "promiscuous 
giving"  of  matter  that  has  cost  money. 
Promiscuous?  What,  indeed,  is  less  pro- 
miscuous than  the  sending  of  a  trade  cata- 
log to  a  man  who  is  interested  enough  in 
the  subject  to  write  for  one?  We  contend 
that  no  method  of  catalog  distribution  is 
less  promiscuous.  Hundreds  of  thousands 
of  dollars  are  wasted  annually  in  sending 
catalogs  to  "mailing  lists"  on  the  bare 
chance  that  a  few  of  them  will  not  find  an 
immediate  grave  in  the  waste  paper  basket 
If  a  man  is  not  enough  interested  in  a  cata- 
log to  send  for  it  when  it  is  properly  ad- 
vertised, the  chances  are  a  hundred  to  one 
that  he  will  promptly  throw  it  away  if  yon 
send  it  to  him  unasked.  It  is  true,  of 
course,  that  many  catalogs  bring  no  direct 
returns  even  when  sent  by  request  Thus, 
an  engineer  frequently  gets  a  catak)g  of 
contractor's  machinery,  and  makes  no  pur- 
chases himself  because  he  may  not  be  in 
the  employ  of  a  contractor.  Yet  that  same 
engineer  may  be,  and  frequently  is.  the 
only  man  on  the  job  who  has  a  library  of 
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engineering  books  among  which  are  to  be 
found  catalogs.  The  writer  has  been  con- 
sulted times  without  number  by  contrac- 
tors on  construction  work  as  to  the  best 
machines  for  given  purposes,  and  has  put 
his  catalog  files  at  the  contractor's  dis- 
posal Therefore,  do  not  make  the  mis- 
take of  assuming  that  because  no  direct  re- 
turns can  be  traced  to  a  catalog  sent  on  re- 
quest you  have  not  made  a  rich  profit  by 
sending  it. 

In  advertising  a  catalog,  "key"  your  ad- 
vertisements and  thus  ascertain  the  relative 
merits  of  the  different  journals  as  advertis- 
ing mediums  for  your  product.  You  will  . 
frequently  be  amazed  at  the  results.  Jour- 
nals that  have  seemed  to  you  distinctly  sec- 
ond rate,  judging  by  the  number  of  adver- 
tising pages,  will  be  found  to  have  more 
readers  interested  in  your  product  than 
journals  that  have  previously  stood  higher 
in  your  estimation.  Certain  other  journals 
will  "fall  down"  completely,  showing  that 
their  claims  of  large  circulation  are  purely 
claims. 

.\s  to  the  absolute  worth  of  your  adver- 
tising, be  not  too  hasty  in  reaching  a  con- 
clusion. If  you  have  taken  space  in  all 
journals  that  merit  a  trial,  and  if  none  of 
them  brings  many  returns,  you  may  safely 
infer  that  your  catalog  is  not  what  it 
should  be.  One  advertiser  of  a  certain 
product  received  in  one  day  45  inquiries 
for  his  trade  literature,  which  he  could 
trace  to  Encineeking-Contracting,  break- 
ing every  record  previously  secured  from 
other  journals.  And  his  subsequent  steady 
returns  likewise  have  broken  all  records. 
On  the  other  hand,  another  advertiser  in 
the  very  same  field,  while  expressing  satis- 
faction with  our  paper,  since  it  stands  rela- 
tively ahead  of  others,  has  expressed  dis- 
appointment at  the  absolute  returns  trace- 
able to  all  his  adveitiaiac.in  different  jour- 
nals. Why  this  difference?  One  need  but 
to  read  the  trade  literature  sent  out  by 
these  two  firms  to  find  the  answer.  The 
one  produces  about  the  best  and  most  in- 
teresting trade  books  and  pamphlets  to  be 
secured  anywhere.  The  other  evidently 
pays  little  attention  to  catalog  writing  and 
relies  entirely  upon  its  salesmen  to  interest 
and  convince  the  prospective  customer. 
The  one  advertises  its  trade  literature  ex- 
tensively and  intelligently.  The  other  does 
little  advertising  of  its  catalogs  and  is  a 
great  believer  in  the  use  of  "mailing  lists." 
The  contrast  is  striking.  Both  get  good 
results  in  securing  business,  but  there  is 
not  the  slightest  doubt  that  with  good  cata- 
logs, well  advertised,  the  second  of  these 
firms  would  add  greatly  to  its  business 

In  our  next  editorial  on  advertising  we 
shall  discuss  the  different  methods  of 
"keying"  advertisements,  and  shall  take  up 
some  of  the  technicalities  of  writing  adver- 
tisements. 


Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  constructing  concrete 
and  reinforced  concrete  structures.  It  will  cover  tlie  selection,  testing  and  pro- 
portioning of  concrete  materials;  laboratory  testa  of  concrete;  concrete  mixing, 
transportation  and  placing;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  also  contain  articles  on  new  and  interesting 
*  developments  in  tlw  design  of  reinforced  concrete. 


Tests   of  Cast  Iron   and  Reinforced 
Concrete  Culvert  Pipe.* 

m. 

TESTS  OF  BEINFOBCEO  CONCRETE  PIPE. 
BY   ARTHUR   N.   TALBOT.f 

Five  reinforced  concrete  culvert  pipes 
were  furnished  by  the  Giicago,  Burlington 
&  Quincy  R.  R.  They  were  made  at  Mont- 
gomery, 111.  Owl  brand  Portland  cement 
was  used.  The  gravel  came  from  a  pit  at 
Montgomery.  A  mechanical  analysis  of 
the  gravel  is  given  in  Table  I. 

In  two  pipes  the  reinforcement  was  14 -in. 
corrugated  bars,  placed  as  shown  in  Fig.  i, 


nLtuqiMlin«ICem^t*0Bar3 


The  State  forests  of  Switzerland  yield 
about  64  cu.  ft.  per  acre ;  the  corporation 
forests  about  42  cu.  ft. 


and  %-in.  corrugated  bars  were  used  in 
one  pipe.  One  pipe  was  reiriforced  with 
"Qinton  Wire  Mesh,"  No.  3  wire  being 
used,  and  the  fifth  pipe  was  reinforced  with 
fence  wire  laid  in  the  center  of  gravity  of 
the  concrete.  The  steel,  which  was  placed 
lengthwise  of  the  pipe,  is  not  considered  in 
figuring  the  reinforcement.  To  allow  the 
steel  to  be  made  circular  in  shape,  the  pipes 
were  made  with  the  vertical  diameter  4  ins. 
longer  than  the  horizontal. 

The  rings  were  all  circular  in  section,  4 
ft.  inside  diameter  and  2  ft.  long,  the  rein- 
forcement being  placed  as  shown  in  Fig.  i. 
The  reinforced  rings,  of  which  there  were 
sixteen,  were  4  ins.  thick,  while  the  eight 
plain  concrete  rings  were  made  6  ins. 
thick.  In  most  of  the  rings  the  steel  was 
shaped  somewhat  like  an  ellipse  in  order  to 
bring  the  reinforcement  neair  the  tension 
side  at  the  quarter  points.  In  Nos.  934, 
971,  and  972  the  bars  were  flattened  for  a 
distance  of  18  ins.  at  both  top  and  bottom 
of  the  ring,  and  in  Nos.  976  and  977  three 
crimped  pieces  of  steel  were  placed  at  top 
and  bottom  across  the  ring.     These  were 


spaced  9  ins.  apart  and  served  the  same 
purpose  as  stirrups  in  a  beam. 

The  testing  machine  used  was  the  same 
as  that  used  for  testing  the  cast  iron  pipe. 
(See  Eng.-Contr.,  April  29,  1908.) 

Daia  of  Tests. — Table  II  gives  manner  of 
loading  of  the  plain  and  reinforced  con- 
crete rings  and  pipes  and  the  loads  carried. 
Table  III  gives  the  results  of  the  concen- 
trated load  tests  and  Table  IV  the  results 
of  the  distributed  load  tests.  These  will  be 
discussed  for  the  two  methods  of  loading 
under  different  heads. 

In  Figs.  2  to  5  are  given  diagrams  of  the 
amount  of  the  vertical  and  horizontal  de- 
flections of  the  pipe  and  rings  which  were 
produced  by  the  load  per  lineal  foot  of 
length  of  pipe  indicated  by  the  vertical 
scale.  A  single  full  line  shows  the  change 
in  the  vertical  diameter.  Where  two  lines 
are  given,  the  full  line  shows  the  change  in 
the  horizontal  diameter,  and  the  dotted  line 
the  change  in  the  vertical  diameter.  These 
diagrams  will  be  discussed  for  the  two 
methods  of  loading. 

Concentrated  Load  Tests. — The  methods 
used  in  testing  the  cast  iron  rings  and  pipe 
were  used  for  the  tests  on  concrete  and  re- 
inforced concrete  rings.  As  the  plain  con- 
crete rings  broke  before  there  was  an  ap- 
preciable deflection  no  measurement  of  de- 
flections was  made.  The  modulus  of  rup- 
ture calculated  from  equation  (7)  (see 
Eng-Contr.,  April  22,  1908)  is  given  in  Ta- 
ble III.  All  failures  occurred  in  either  the 
top  or  bottom  section  of  the  cylinder,  as  is 


•Condensed  from  a  paper  read  before  the 
Western  Society  of  Engineers,  April  15,  1908. 
tUnlverslty  of  Illinois,  Urbana,  III. 
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Fig.  2. 

to  be  expected  from  the  relative  value  of 
the  bending  moment  at  these  points  and 
that  at  the  extremities  of  the  horizontal  di- 
ameter. The  breaks  were  sudden  and  the 
load  which  could  be  carried  after  this 
break  was  very  much  less  than  the  load  at 
the  time  of  the  formation  of  the  cracks. 

The  reinforced  rings  deflected  consid- 
erably before  final  failure.  At  a  load  of 
1,000  to  2,150  lbs.  per  lin.  ft.,  fine  cracks 
appeared  on  the  tension  face,  generally  at 
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the  top  or  bottom,  much  as  they  appear  in 
tests  of  reinforced  concrete  beams.  With 
the  application  of  higher  loads,  numerous 
fine  cracks  appeared  on  the  tension  faces  at 
the  top,  bottom,  and  sides.  Two  forms  of  crit- 
ical failure  were  apparent ;  one  a  tension  fail- 
ure of  the  reinforcing  bar  at  the  top  or  bottom 
of  the  ring  (stretching  beyond  the  yield 
point  of  the  metal)  and  the  other  a  failure 
of  the  concrete  by  the  stripping  and  shear- 


Table 

I.— Mechanical 

analysis    of    eravel 

used  In 

reinforced  culvert  vine: 

PER 

CENT   PASSING. 

Sieve 

Test 

Test 

Test 

Aver- 

No. 

No.  1. 

No.  2. 

No.  3. 

age. 

% 

90.5 

93.8 

91.0 

91.8 

M 

77.1 

81.5 

78.1 

78.9 

1 

S3.0 

68.4 

65.8 

65.7 

60.7 

58.0 

55.0 

54.9 

5 

35.4 

43.7 

40.2 

39.8 

10 

33.i. 

41.5 

38.3 

37.7 

12 

33.1 

41.1 

37.8 

37.3 

16 

32.0 

40.4 

37.2 

36.5 

18 

31.7 

39.4 

36.1 

35.7 

30 

2».6 

36.1 

32.9 

32.9 

40 

23.4 

28.4 

26.0 

25.9 

60 

9.0 

10.5 

10.1 

9.9 

74 

5.1 

6.4 

6.0 

5.8 

150 

1.3 

1.9 

1.7 

1.6 

ing  of  the  concrete  from  the  tension  face. 

The  latter  form  of  failure  may  correspond 

to  the  diagonal  tension  failure  in  beams. 

Sometimes  the  concrete  was  split  off  along 

the  reinforcing  bars  and  these  bars   were 

.straightened    from   their   original    circular 

form.     The  following  notes  are  typical  of 

the  tests : 

No.  932.  Fine  cracks  at  top,  bottom  and 
sides  at  1,600  lbs.  per  lin.  ft.  At  the  max- 
imum load  of  3.000  lbs.   per  lln.  ft.   the  de- 


Table  11. — Concrete    and 

reinforced    rings 

and 

pipe— Data  of  tests: 

Maxi- 

Age at 

Critical 

mum 

Test 

Manner  of 

Load. 

Load, 

No. 

Days. 

Leading. 
RINGS. 

lb. 

ib. 

901 

37 

Concentrated 

6^000 

1)02 

36 

Concentrated 

3,900 

W7 

40 

Concentrated 

5,600 

908 

35 

Concentrated 

5,200 

911 

42 

Concentrated 

3,000 

«12 

41 

Concentrated 

4,200 

903 

36 

Distributed 

7,100 

61,000 

906 

34 

Distributed 

9.600 

88.000 

926 

32 

Concentrated 

5,700 

928 

44 

Concentrated 

7,100 

931 

31 

Concentrated 

5.000 

932 

37 

Concentrated 

6,000 

933 

34 

Concentrated 

6,350 

934 

98 

Concentrated 

6,300 

952 

36 

Concentrated 

4,700 

953 

45 

Concentrated 

7,200 

971 

93 

Concentrated 

8,250 

923 

36 

Distributed 

14,000 

21,000 

921 

41 

Distributed 

20.000 

47,000 

922 

38 

Distributed 

20,000 

37,000 

927 

36 

Distributed 

16.000 

52.000 

951 

38 

Distributed 

18,000 

50,000 

972 

88 

Distributed 

16,000 

35.000 

976 

92 

Distributed 

18,000 

38,000 

977 

90 

Distributed 
PIPES. 

20.000 

42,000 

985- 

>       .. 

Distributed 

200.000 

981 

Distributed 

166,000 

268.000 

982 

149 

Distributed 

129,000 

216,000 

JK3 

118 

Dlstrlbutea 

106.000 

202,000 

988 

183 

Distributed 

76,500 

262,000 

987 

92 

DIstrlDuted 

76,500 

202,000 

flection  was  0.86  In.  Later  the  concrete  be- 
gan to  strip  off. 

No.  934.  A  fine  crack  appeared  at  the  top 
at  1,300  lbs.  per  lin.  ft.,  at  the  bottom  at 
1,550  lbs.  per  lin.  ft.,  and  at  the  sides  at  2.050 
lbs.  per  lin.  ft.  At  3,050  lbs.  per  tin.  ft. 
the  deflection  was  0.73  in.  and  at  the  max- 
imum load,  3,160  lbs.  per  lln.  ft.,  it  was  1.05 
in.  and  the  cracks  at  the  top  and  bottom 
soon  opened  up  0.25  in.,  showing  tension  fail- 
ure. 

No.  952.  A  fine  crack  appeared  at  the  bot- 
tom at  1,000  lbs.  per  lln.  ft.,  at  the  sides  at 
1,250  lbs.  per  lln.  ft.,  and  at  the  top  at  1.450 
lbs.  per  lln.  ft.  At  a  load  of  2,250  lbs.  per 
lln,  ft.  the  deflection  was  0.97  in.  At  the 
maximum  load,  2,350  lbs.  per  lln.  ft.,  the 
concrete  split  oft  and  the  rods  broke  through 
at  the  top. 


No.  971.  Fine  cracks  appeared  at  the  top 
and  bottom  at  1,600  lbs.  per  lin.  ft.  and  at 
the  sides  at  1,750  lbs.  per  lin.  ft.  At  the 
maximum  load,  4,120  lbs.  per  lin.  ft.,  the  de- 
flection was  0.6  in.  Failed  by  tension  In  the 
steel  at  both  top  and  bottom. 

In  Table  III  the  bending  moments  at  the 

maximum  loads  are  given.  In  part  of  them, 

failure  came  by  splitting  of  the  concrete 

along  the  reinforcing  bars.    In  some  cases 

this   was  caused  by  imperfect  fabrication, 

the  bars  being  left  too  close  to  the  interior 
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Fig.  3. 

face  of  the  ring.  The  deflection  curves 
have  much  the  same  characteristics.  The 
maximum  load  gave  a  deflection  of  0.5  to 
0.8  in. 

Distributed  Load  Tests  of  Concrete 
Rings. — The  plain  concrete  rings  which 
were  tested  under  a  distributed  load,  bed- 
ded and  covered  with  sand  and  restrained 
at  the  'sides  as  already  described,  cracked 
at  the  bottom,  top  and  sides  at  an  early 
load.  With  the  continued  application  of 
the  testing  apparatus  the  load  dropped  off 
at  first  until  at  a  somewhat  greater  deflec- 
tion sufficient  side  restraint  had  been  de- 
veloped when  the  load  again  increased  and 
continued  to  rise  until  a  considerable 
change  had  been  made  in  the  vertical  and 
horizontal  diameters  when  the  test  was  dis- 
continued. The  load -deflection  diagrams 
are  given  in  Fig.  3.  The  following  are 
notes  of  the  tests  of  the  two  plain  con- 
crete rings. 

No.  903.  At  a  load  of  3,550  lbs.  per  lin.  ft. 
and  a  deflection  of  0.09  in.,  a  crack  appeared 
it  the  t>ottom  and  the  load  dropped  off  to 
2,150  lbs.  per  lln.  ft.  The  Indications  were 
that  the  pressure  of  the  sand  of  the  bed  was 
not  well  distributed.  As  the '  loading  head 
was  run  down,  cracks  appeared  at  the  east 
side  of  the  ring  at  a  load  of  2,150  lbs.  per 
lln.  ft.,  the  crack  at  the  bottom  opened  to 
0.0625-ln.,  and  a  crack  formed  at  the  top  of 
the  ring.  At  2,500  lbs.  per  lln.  ft.  the  crack 
at  the  tKittom  had  opened  to  0.25  In.  As  the 
deflections  were  increased,  the  indicated  load 
Increased,  and  the  cracks  at  the  top,  bottom, 
and  sides  Increased  in  width,  though  the 
amount  of  the  opening  of  the  cracks  at  the 
sides  could  not  well  be  measured.  At  a  load 
of  8,000  lbs.  per  lln.  ft.,  and  a  deflection  of 
1.45  In.,  the  crack  at  the  bottom  was  0.5  In. 
wide  and  timt  at  the  top  0.25  in.  At  13.000 
lbs.  per  lin.  ft.  another  crack  appeared  at 
the    we?t    side    6    in.    above    the      horizontal 


diameter,  and  crushing  of  the  concrete  tt 
the  extremities  of  the  horizontal  diameter 
became  apparent.  The  crack  at  the  bottom 
was  0.75  In.  wide  and  that  at  the  top  0.5  In. 
At  23,000  lbs.  per  lln.  ft.  a  crack  appeared 
on  west  aide  somewhat  above  the  horiiontal 
diameter.  At  30,500  lbs.  per  lln.  ft.  the  ver- 
tical diameter  was  3  ft.  7.5  in.  and  the  hori- 
zontal 4  ft.  4.5  In.  The  test  was  discontinued, 
although  the  ring  was  still  taking  an  In- 
creasing load. 

No.  906.  At  a  load  of  4,800  lbs.  per  lin.  ft 
and  a  deflection  of  0.03  in.  a  crack  appeared 
at  the  Ixittom.  At  4,950  lbs.  per  lin.  ft  one 
appeared  at  the  top.  The  load  felt  off  to  4.- 
250  lbs.  per  lln.  ft.  At  a  deflection  of  0.3  in. 
and  a  load  of  5,050  lbs.  per  lln.  ft  cracki 
formed  at  the  sides.  These  cracks  gradually 
widened  as  the  deflections  and  loads  were 
Increased.  A  new  crack  appeared  at  one 
side  8  In.  above  the  extremity  of  the  hori- 
zontal diameter  at  15,500  Itw.  per  Un.  ft  and 
one  In  a  similar  place  on  the  other  side  at 
20,500  lbs.  per  lln.  ft.  The  crack  at  the 
bottom  was  0.25  In.  wide  at  a  load  of  10,3M 
lbs.  per  Un.  ft.,  0.5  in.  at  30,500  lbs.'  per  Un. 
ft.,  and  0.75  In.  at  40,500  lbs.  per  lln.  (t.  and 
that  at  the  top  was  0.1875,-0.625  and  1  in.  at 
the  same  loads.  At  the  noaximura  load  of 
44,000  lbs.  per  lin.  ft.  there  was  crushing  at 
the  sides,  and  a  circumferential  crack 
formed.  The  vertical  diameter  was  3  ft  8.j 
in.  and  the  horizontal  4  ft.   3.5  In. 

No.  977.  Fine  cracks  appeared  at  (op  at 
4,000  and  6,000  lbs.  and  at  the  twttom  at  ',- 
000  lbs.  per  lln.  it.,  and  more  at  8,000  Iba. 
Bottom  cracks  were  gradually  opening  at  >.- 
000  lbs.  per  lin.  ft.  Failure  by  tension  In 
steel  at  top  and  tiottom  was  apparent  at 
16,000  lbs.  per  Un.  ft.  No  signs  of  bars  pull- 
ing away.  Crushing  of  concrete  at  20,0M 
lbs.  per  Un.  ft.  Test  discontinued  at  21.000 
lbs.  per  lln.  ft. 

It  is  evident  that  in  these  tests  after  the 
cracks  appeared  the  rings  did  not  act  as  a 
single  structure  but  instead  formed  four 
pieces  under  equilibrium  somewhat  as 
shown  in  Fig.  6.  Without  adequate  lateral 
restraint,  equilibrium  would  not  be  main- 
tained, and  if  the  elasticity  of  an  embank- 
ment failed,  stability  would  be  lost    With 
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the  lateral  pressure  maintained,  failure  oc- 
curs by  crushing  of  the  concrete. 

Distributed  Load  Tests  of  Reinforced 
Concrete  Rings. — The  tests  on  the  rein- 
forced concrete  rings  and  pipe  followed  the 
method  used  in  the  tests  of  the  cast  iron 
rings  and  pipe.  The  reinforced  concrete 
rings  were  tested  in  the  small  box,  using 
the  6oo,ooo-lb.  testing  machine,  and  the  re- 
inforced concrete  pipe  were  tested  in  the 
hydraulic  jack  machine. 

In  the  reinforced  concrete  rings  cracks 
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appeared  early  in  the  test  on  the  tension 
side  at  the  top  and  bottom,  but  the  load 
continued  to  increase,  and  from  this  point 
to  a  load  of,  say  15,000  lbs.  per  lin  ft.,  the 
reinforced  concrete  rings  were  much  stiffer 
than  the  plain  concrete  rings  and  were  evi- 
dently acting  as  reinforced  concrete  struc- 
tures. During  this  stage  numerous  cracks 
appeared  at  the  top,  bottom,  and  sides  simi- 
lar to  the  tension  cracks  found  in  the  test 
of  reinforced  concrete  beams,  and  these  in- 
creased in  size.     In  part  of  the  rings  the 


In  all  cases  after  the  yielding  of  the  steel 
or  the  stripping  of  the  concrete  the  action 
of  the  ring  in  the  test  was  much  the  same 
as  in  the  tests  of  the  plain  concrete  rings, 
and  there  Seems  to  be  no  characteristic  dif- 
ference either  in  the  loads  or  the  amount 
of  deflection  except  that  the  cracks  did  not 
open  up  wide  at  the  sides  and  the  angular 
displacement  was  distributed  over  a  larger 
number  of  cracks.  This  view  is  borne  out 
by  the  fact  that  for  this  stage  of  the  test 
the  deflections  for  all  'he  reinforced  con- 


T.\BLE    HI.— CONCRETE 

AND    REINFORCED    CONCRETE   RINGS 

tioad  at 

Maximum 

Ratio 

1st  Crack 

Load 

t 

Modulus 

M 

M. 

M. 

No. 

lb.  per 

lb.  per 

of 

Itn.  ft. 

lln.  ft. 

Inches 

Rupture 
RINGS. 

0.16  Wd 

0.87  Atf 

M> 

CONCRETE 

901 

2,500 

2,500 

S 

300 

902 

1.950 

1,950 

6 

234 

90- 

1.900 

1,900 

6 

22$ 

908 

2.300 

2,300 

6 

276 

911 

1.500 

1,500 

6 

180 

912 

2,100 

2,100 

6 

262 

REINFORCED 

CONCIIETE    RINGS. 

92« 

1.500 

2.850 

2.75 

23,700 

26.600 

1.12 

928 

1,400 

3,650 

2.5 

29,500 

24,200 

0.82 

931 

2.150 

2,600 

2.75 

20,800 

26,600 

1.28 

932 

1.500 

3,000 

3.0 

25,000 

29,100 

1.16 

933 

1,170 

3,170 

2.0 

26,400 

19.400 

0.73 

934 

1,300 

3,160 

2.5 

26,400 

24.200 

0.92 

952 

1.000 

2,350 

2.0 

19.600 

19,400 

0.99 

m 

1,200 

3,600 

2.25 

29,900 

21.800 

0.73 

971 

1,500 

4.120 

2.76 

34,600 

26,600 

0.77 

broke  through  concrete  at  12,500  lbs.  Load 
continued  constant  at  18,600  lbs. 

No.  923.  In  this  test  the  rods  holding  the 
sides  of  the  box  were  loosened  at  tinries,  leav- 
ing little  side  restraint.  The  load  then  would 
not  Increase  until  there  was  sufficient  In- 
crease In  the  diameter  to  bring  added  pres- 
sure against  the  ring.  A  flne  crack  ap- 
peared at  the  bottom  at  2,250  lbs.  per  lln.  ft. 
and  one  at  the  top  at  3,000  lbs.  per  lln.  ft. 
Crushing  at  sides  at  8,000  lbs.  per  lln.  ft,  and 
circumferential  cracks  formed.  At  10,500  lbs. 
per  lln.  ft.  one  rod  broke  out  at  bottom. 
Test  discontinued. 

No.  976.  Fine  cracks  appeared  at  top  and 
bottom  at  4,000  and  6,000  and  7,000  lbs.  per 
lln.  ft.  Three  tension  cracks  finally  opened 
up  wide  at  the  bottom  and  two  at  the  top. 
No  evidence  of  bars  pulling  away  from  the 
ring.  Crushing  began  at  19,000  lbs.  per  lln. 
ft. 

Distributed  Load  Test  of  Pipe.— The  re- 
sults of  the  distributed  load  tests  of  rein- 


cracks  at  the  top  and  bottom  increased  in 
width  to  such  an  extent  as  to  show  failure 
by  the  steel  becoming  stressed  past  its  yield 
point  In  a  number  of  the  rings  this  did 
not  occur,  but  instead  the  concrete  was 
stripped  or  split  off  over  the  bars  by  the 
bars  straightening  out  and  pulling  away 
from  the  interior  concrete.  In  a  few  cases 
thb  was  due  to  poor  fabrication,  the  bars 


Oian^i/rDainettri  in  Int. 

Fig.  5. 


being  placed  too  close  to  the  inner  surface, 
but  evidently  this  feature  is  a  source  of 
weakness  to  such  construction.  In  No.  972, 
in  which  the  bars  at  the  top  and  bottom 
were  made  with  a  much  flatter  arc,  and  in 
Nos.  976  and  977,  in  which  stirrups  were 
used,  stripping  of  the  concrete  did  not  de- 
velop and  the  steel  was  stressed  beyond  its 
yield  point.    This  occurred  also  in  No.  923. 


Crete  rings  fall  (see  Fig.  3)  between  the 
lines  for  Nos.  903  and  906,  the  two  plain 
concrete  rings.  It  is  evident  that  the  action 
of  the  ring  in  the  latter  part  of  the  test  is 
much  the  same  as  that  of  the  plain  con- 
crete rings,  in  that  equilibrium  is  main- 
tained by  the  lateral  restraint  of  the  sand 
and  that  the  integrity  pf  the  structure  is 
based  upon  the  development  and  the  main- 
tenance of  this  lateral  pressure.  The  fol- 
lowing are  notes  of  the  tests. 
No.  921.    A  flne  crack  appeared  at  the  bot- 


forced  concrete  pipe  are  quite  similar  to 
those  of  the  tests  of  rings.  Fine  cracks  be- 
came visible  on  the  inner  surface  at  the  top 
and  bottom  at  loads  from  5,000  to  11,000^ 
lbs.  per  lin.  ft.,  the  amount  of  the  load 
depending  upon  the  percentage  of  rein- 
forcement, and  numerous  fine  cracks  soon 
formed.  Circumferential  cracks  appeared 
at  loads  somewhat  greater,  generally  next 
to  the  bell.  At  higher  loads  the  cracks  be- 
came somewhat  larger,  though  they  did  not 
open  up  until  much  later  and  in  several 
cases  in  place  of  tension  cracks  opening 
diagonal  shear  cracks  appeared,  similar  to 
those  found  in  tests  of  reinforced  concrete 
beams.     There  was  evidently  a  change  in 


TABLE   IV.— C 

ONCRETE   AND 

REINFORCED 

CONCRETE 

RINGS    AND 

PIPES. 

Load  at 

Critical 

■m> 

Ratio. 

Maximum 

1st  Crack 

Load. 

t 

Wd 

M. 

M„ 

Load. 

No. 

lb.  per 

lb.  per 

lb.  per 

lln.  ft. 

lln.  ft. 

inches 

16 

0.87  Atf 

Ml 

lln.  ft. 

CONCRETE  RINGS. 

903 

3.550 

30.500 

906 

4,800 

44,000 

CONCRETE   PIPE. 

985 

& 

2.000 

40,000 

986 

REINFORCED     CONCRETE 

RINGS. 

923» 

2,250 

7.000 

2.50 

22.700 

24,200 

1.06 

10,500 

921 

3.500 

10,000 

2.50 

32,500 

24.200 

0.74 

23,500 

922 

3,£.=i0 

10.000 

2.50 

32,500 

24.200 

0.74 

18,500 

927 

3.250 

8.000 

2.50 

26,000 

24,200 

0.93 

26.000 

951 

3.200 

9,000 

2.50 

29,200 

24,200 

0.83 

25.000 

972 

4,500 

8,000 

2.75 

26.000 

26,700 

1.03 

17.500 

976 

4,000 

9,000 

3.00 

29,200 

29.000 

0.99 

19.000 

977 

4,000 

10,000 

3.00 

32,500 

29,000 

0.89 

21,000 

REINFORCED    CONCRETE 

PIPES. 

981 

8,360 

19,500 

3.00 

63,600 

34.700 

0.55 

31.500 

982 

10,960 

15,000 

3.00 

48,800 

72,600 

1.49 

24,800 

983 

4,950 

12.500 

3.00 

40,600 

34,700 

0.86 

23,800 

988 

6,700 

9,000 

3.00 

29,200 

31.400 

987 

4.950 

9.000 

3.00 

29,200 

23,800 

•No  lateral  restraint. 

torn  at  3,600  lbs.  per  lln.  ft.  at  a  deflection 
of  0.14  In.,  two  more  at  4,500  and  one  at  top 
at  5,000  lbs.  per  lin.  ft.  The  concrete  began 
breaking  off  at  the  bottom  at  6,500  lbs.  and 
at  the  top  at  7,000  lbs.  per  lln.  ft.  The  rods 
broke  through  and  the  concrete  stripped  oft 
at  9,000  lbs.  per  lln.  ft.  Circumferential 
cracks  appeared  at  a  load  of  13,000  lbs.  per 
lln.  ft.  and  others  appeared  at  higher  loads. 
Crushing  at  sides  noticed  at  16.500  lbs.  per 
lin.  ft.  and  was  crushing  freely  at  a  load 
of  23,500  lbs.  per  lln.  ft.,  when  the  deflection 
was  5.5  In, 

No.  922.  Fine  crack  appeared  at  bottom  at 
3.500  lbs.  per  lln.  ft.  and  one  at  top  at  3.500 
lbs.  per  lin.  ft.  Other  cracks  appeared  at  top 
and  bottom  at  from  4,500  to  6.500  lbs.  per  lln. 
ft.  and  at  sides  at  7.500  lbs.  per  lin.  ft.     Rod^ 


the  character  of  the  load  deflection  diagram 
at  this  time,  and  the  critical  load  given  in 
Table  IV  is  somewhat  above  the  changes 
here  noted.  The  amount  of  the  deflection 
of  the  pipe  at  the  time  of  the  critical  load 
averaged  about  0.4  in.  In  several  cases 
stripping  of  the  concrete  from  the  rein- 
forcing bars  at  the  top  and  bottom  of  the 
pipe  occurred  as  in  the  tests  of  rings,  but  it 
generally  appeared  later  and  was  not  so  se- 
rious as  in  the  case  of  the  rings.    The  ac- 
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tion  of  the  pipe  at  loads  beyond  the  critical 
load  above  referred  to  was  quite  different 
from  that  at  previous  loads,  but  the  rein- 
forcement evidently  acted  to  hold  the  con- 
crete together  in  the  four  quarters  and  the 
pressure  was  concentrated  near  the  edge  at 
the  four  quarter  points,  the  pipe  being  held 
from  total  failure  by  the  lateral  restraint 
formed  by  the  pressure  of  the  sand  at  the 
sides  of  the  pipe  in  much  the  same  way  as 
has  already  been  described  for  the  rein- 
forced concrete  rings.  Crushing  of  the  con- 
crete began  to  take  place  at  the  sides  and 
top  at,  loads  near  the  maximum  load,  and 
after  the  vertical  deflections  had  increased 
to  3  or  4  ins.,  this  crushing  became  marked, 
the  load  dropped  off,  and  the  test  was  dis- 
continued. The  following  are  notes  of  the 
tests : 

Pipe  No.  981.  "^Thls  pipe,  which  was  rein- 
forced with  %-ln.  corrugated  bars,  was  given 
a  preliminary  loading  in  the  testing  box,  the 
load  being  applied  through  I-beams  used  as 
levers,  the  center  of  the  load  was  placed  so 
that  It  was  11-ln.  closer  to  the  bell  than  was 
the  center  of  the  pipe.  In  this  teat  cracks 
first  became  visible  at  top  and  bottom  at  a 
load  of  S.IOO  lbs.  per  lin.  ft.  These  cracks 
extended  from  end  to  end  of  the  pipe.  Others 
appeared  at  top  and  bottom  as  the  deflectiop 
increased,  and  circumferential  cracks  ap- 
peared in  the  bell  at  11.100  lbs.  per  Un.  ft. 
The  loading  was  Increased  to  11.600  lbs.  per 
•  Un.  ft.  at  which  point  the  I-beams  com- 
menced to  buckle  and  the  test  was  discon- 
tinued. 

This  pipe  was  afterward  tested  to  destruc- 
tion in  the  hydraulic  jack  machine.  This 
time  the  load  center  was  8  Ins.  oft  the  pipe 
center  toward  the  belL  The  cracks  above 
noted  reopened  and  large  radial  and  circum- 
ferential cracks  appeared  in  the  bell  at  a 
load  of  18.800  lbs.  per  Un.  ft.  At  21.500  lbs. 
per  lin.  ft.  one  crack  in  the  bottom  was 
quite  large  from  end  to  end  and  at  27,000  lbs. 
per  Un.  ft.  crushing  of  the  concrete  com- 
menced on  the  inside.  Large  pieces  fell  off 
the  bell,  exposing  the  steel,  when  29.700  lbs. 

fier  Un.  ft.  was  reached,  and  at  30,600  lbs.  per 
In.  ft.  the  maximum  was  reached  and  the 
test  discontinued. 

Pipe  No.  982.  This  pipe  was  reinforced 
with  H-in.  corrugated  bars  and  was  149  days 
old  at  the  time  it  was  tested.  This  pipe  was 
heated  by  steam  colls  to  accelerate  Its  hard- 
ening and  examination  showed  that  the  con- 
crete was  somewhat  Injured  thereby.  It  was 
loaded  8  Ins.  oft  the  center.  At  a  load  of  11,- 
000  lbs.  per  lin.  ft.  circumferential  cracks  ap- 

E eared  at  top  and  bottom  In  the  bell,  and 
air  cracks  appeared  at  top  and  Imttom  In 
the  spigot  end.  The  cracks  opened  up  wider 
as  the  deflection  increased  and  at  18,500  lbs. 

ger  Un.  ft.  crushing  commenced  Inside  the 
ell  end,  soon  extending  from  end  to  end  of 
the  pipe.  At  22,200  lbs.  per  lin.  ft.  diagonal 
cracks  appeared  at  top  and  sides  somewtiat 
like  shear  cracks  and  soon  crushing  com- 
menced on  both  sides  about  20  degrrees  above 
the  horizontal  diameter.  At  a  load  of  26,000 
lbs.  per  Un.  ft.  the  test  was  discontinued. 

Pipe  No.  983.  This  pipe  was  reinforced 
with  ^-in.  corrugated  bars.  The  loaxl  cen- 
ter was  6  in.  oft  the  pipe  center  toward  the 
bell.  Tension  cracks  developed  at  the  top 
in  Irath  ends  at  a  load  of  4,900  lbs.  per  lin. 
ft.  and  a  crack  appeared  at  the  bottom  at 
6,700  lbs.  per  Un.  ft.  These  cracks  opened 
up  wider  and  cracks  appeared  in  the  t>ell  at  a 
lOBid  of  10,400  lbs.  per  Un.  ft.  Crushing  com- 
menced on  both  sides  at  21,600  lbs.  per  Un. 
ft.  and  at  23,400  lbs.  per  Un.  ft.  the  maxi- 
mum, an  average  change  in  the  vertical  dia- 
meter of  3.03  In.  was  noted,  which  increased 
rapidly  as  the  load  was  held  on  the  pipe. 

Pipe  No.  987.  This  test  was  made  with  the 
load  2.6  in.  off  center.  This  pipe,  which  was 
reinforced  with  fence  wire,  cracked  end  to 
end  at  both  top  and  bottom  at  a  load  of 
4,950  lbs.  per  Un.  ft.  At  6,800  lbs.  per  Un.  ft. 
radial  and  circumferential  cracks  appeared 
all  through  the  bell.  As  the  deflection  In- 
creased the  cracks  opened  wider  and  when  a 
load  of  10,500  lbs.  per  Un.  ft.  was  reached 
crushing  commenced  on  both  sides  near  the 
bell  and  Immediately  extended  end  to  end 
of  the  pipe.  The  beU  commenced  breaking 
away  from  the  barrel  at  20,000  lbs.  per  Un.  ft. 
and  a  maximum  was  reached  at  a  load  of 
23.800  lbs.  per  Un.  ft.  The  appearance  of 
this  pipe  In  the  latter  stages  of  the  test  in- 
dicated that  the  load  was  applied  over  a 
small  portion  of  the  surface,  thus  approach- 
ing a   concentrated   load.    This   may  be  the 


explanation  of  the  large  deflection  found  in 
this  test. 

Pipe  No.  988.  This  pipe,  which  was  load- 
ed 1.5  In.  oft  center  toward  the  bell,  was 
reinforced  with  Clinton  wire  mesh,  the  wire 
l>eing  No.  3.  The  flrst  fine  cracks  appeared 
In  both  top  and  trattom  and  extended  end  to 
end  at  a  load  of  6,700  lbs.  per  Un.  ft.  At  a 
load  of  12,300  lbs.  per  Un.  ft.  the  flrst  cracks 
had  opened  wider  and  shear  cracks  were  ap- 
pearing In  the  bottom  of  the  spigot  end.  At 
16,000  lbs.  per  Un  ft.  shear  cracks  opened  in 
the  top  of  the  bell  and  tension  cracks  opened 
at  both  ends  In  the  sides  of  the  pipe. 
Crustiing  then  started  on  the  Inside  and  a 
maximum  was  reached  at  a  load  of  30,900  lbs. 
per  Un.   ft. 

Comparison  and  Discussion. — Table  IV 
gives  the  loads  at  the  appearance  of  the 
first  crack,  the  maximum  load  carried,  a  so 
called  critical  load,  and  a  comparison  of 
the  critical  load  with  the  resisting  moment 
of  the  pipe  or  ring  acting  as  a  reinforced 
concrete  structure.  By  the  first  crack  is 
meant  the  first  crack  which  was  observed, 
a  very  fine  crack  similar  to  the  fine  cracks 
which  appear  in  reinforced  concrete  beams 
and  which  did  not  interfere  with  the 
strength  or  durability  of  the  structure.  The 
critical  load  is  taken  at  the  point  where 
there  is  a  marked  change  in  the  direction 
of  the  load  deflection  diagram  and  where  it 
becomes  more  nearly  a  straight  line.  There 
was  at  or  about  this  load  a  noticeable 
change  in  the  pipe,  shown  by  the  tension 
cracks  enlarging  or  by  the  shear  cracks 
formed.  It  seems  evident  that  up  to  this 
point  the  resistance  of  the  pipe  is  that  of  a 
reinforced  concrete  beam  and  that  beyond 
this  critical  load  the  action  of  the  rein- 
forcement is  principally  to  hold  the  parts 
of  the  ring  tpgetlier  and  the  main  resist- 
ance is  the  compressive  strength  of  the  con- 
crete at  the  top,  bottom,  and  side  points 
against  pressure  induced  by  the  arch  action 
made  by  the  lateral  pressure  and  restraint 
of  the  sand  at  the  sides.  This  view  is  cor- 
roborated by  the  amount  of  deflection  and 
by  the  similarity  of  action  and  of  deflec- 
tions in  the  tests  of  the  plain  concrete 
rings.  The  column  headed  t  gives  the  av- 
erage distance  from  the  center  of  the  rein- 
forcing bars  to  the  compression  face  of  the 
concrete  at  the  top  and  bottom.  No  allow- 
ance has  been  made  in  the  calculations  for 
the  greater  size  and  stiffness  of  the  bell. 
The  column  headed  M'  pves  the  bending 
moment  calculated  from  the  critical  load  on 
the  basis  that  the  load  is  evenly  distributed 
over  the  horizontal  section  and  that  there 
is  no  side  restraint.  The  column  headed 
Mt  gives  the  resisting  moment  as  a  re- 
inforced concrete  beam  by  the  formula  0.87 
Aft  and  is  based  upon  the  strength  of  the 
steel  at  its  yield  point  as  the  controlling 
element.  A  is  the  area  of  the  reinforce- 
ment in  a  length  of  pipe  of  i  ft,  *  is  the 
distance  from  the  center  of  the  reinforce- 
ment to  the  compression  face  of  the  con- 
crete and  f  is  the  strength  of  the  steel  at 
the  yield  point,  which  is  here  taken  to  be 
46,400  lbs.  per  sq.  in.  for  the  rings  and 
55,000  lbs.  per  sq.  in.  for  the  pipe.  For  the 
condition  that  the  reinforced  concrete  fails 
by  the  tension  of  the  steel  at  its  yield  point, 
that  the  load  is  uniformly  distributed  over 
a  horizontal  section  and  that  there  is  no 


lateral  restraint,  the  ratio  of  two  moments 
should  be  unity.  If  the  resisting  moment 
due  to  the  steel  is  not  developed,  as  in  the 
case  of  No.  982  where  a  large  amount  of 
reinforcement  is  used,  this  ratio  will  be 
greater  than  unity.  In  case  that  there  is 
side  restraint  the  effect  will  be  to  reduce 
the  ratio  to  an  amount  less  than  unity,  pro- 
vided both  the  horizontal  pressure  and  the 
vertical  pressure  are  uniformly  distributed. 
For  these  conditions  the  amount  of  the  ra- 
tio should  be  i — q  as  given  in  equation  (5;. 
(See  Eng.-Contr.,  April  22,  1908.)  That  is 
to  say,  if  the  ratio  is  0.75  the  lateral  pres- 
sure would  be  25  per  cent  of  the  vertical 
pressure.  In  case  the  load  is  not  uniform- 
ly distributed  over  the  horizontal  section 
this  relation  would  not  hold  and  the  tend- 
ency of  any  concentration  of  the  load  near 
the  center  of  the  top  of  the  pipe  would  be 
to  give  a  larger  ratio  than  would  otherwise 
be  found.  This  is  complicated  by  the  prob- 
ability of  uneven  distribution  of  the  loads 
along  the  leng^  of  the  pipe. 

It  is  noticeable  that  No.  982  has  a  high 
ratio.  This  is  the  pipe  with  the  large  per- 
centage of  reinforcement  and  made  of  con- 
crete which  seems  to  have  been  injured  in 
curitig.  With  this  exception  the  ratios  are 
generally  less  than  unity  and  their  average 
is  not  far  from  the  average  found  in  the 
distributed  load  tests  of  the  cast  iron  pipe 
and  rings.  Ring  No.  923,  in  which  the  rods 
were  kept  loosened  so  that  there  was  no 
lateral  restraint,  has  a  somewhat  higher  ra- 
tio and  agrees  fairly  well  with  the  calcu- 
lated value. 

After  the  critical  load  has  been  passed 
the  reinforced  concrete  ring  will,  under 
the  conditions  of  the  test,  bear  a  considera- 
bly higher  load  than  the  critical  load, 
though  it  must  be  understood  that  this  load 
comes  after  the  reinforcement  ceases  to  act 
as  in  a  reinforced  concrete  beam,  that  the 
cracks  formed  are  such  that  the  reinforce- 
ment may  be  exposed  and  the  durability 
of  the  structure  threatened,  and  that  the 
strength  of  the  pipe  is  dependent  upon  the 
maintenance  of  the  lateral  restraint  of  the 
sand  at  the  sides. 

GENERAL  COMPARISON   OF  RESULTS. 

Comparison  of  Methods  of  Loading.— 
The  tests  under  concentrated  load  for  both 
the  cast  iron  (Eng.-Contr.,  April  22.  1908) 
and  the  reinforced  concrete  rings  gave  re- 
sults which  are  consistent  with  analysis, 
both  as  to  strength  of  the  rings  and  as  to 
the  nature  of  the  deflection  curves  and  the 
amount  of  the  deflection.  The  cast  iron 
rings  broke  suddenly,  but  the  reinforced 
concrete  rings  (as  shown  in  Fig.  3)  main- 
tained the  maximum  load  until  the  deflec- 
tions had  increased  materially.  It  is  evi- 
dent that  the  reinforced  concrete  structure 
may  be  deflected  much  beyond  the  amount 
which  is  produced  by  the  critical  load  be- 
fore final  failure  results. 

In  the  discussion  of  the  tests  under  dis- 
tributed load  for  both  the  cast-iron  pipe  and 
the  reinforced  concrete  pipe,  it  was  noted 
that  the  determination  of  the  resistance  of 
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the  pipe  to  distributed  load  is  much  com- 
plicated by  the  uiKertainty  in  the  distribu- 
tion of  the  load  and  in  the  amount  of  lat- 
eral pressure  which  may  be  developed.  It 
is  worth  while,  however,  to  make  a  discus- 
sion of  the  observations  and  calculations  to 
see  what  conclusions  may  be  drawn.  In 
Table  III  (Eng.-Contr.,  April  29,  1908)  are 
given  values  of  the  bending  moment  and 
resisting  moment  developed  in  the  cast-iron 
pipe,  and  in  Table  IV  values  of  these  mo- 
ments for  the  reinforced  concrete  pipe.  As 
has  already  been  noted,  the  expression  used 
for  the  bending  moment,  1/16  Wd,  is  based 
upon  the  assumption  that  the  load  is  uni- 
formly distributed  over  the  horizontal  sec- 
tion both  longitudinally  and  transversely, 
and  also  that  there  is  no  lateral  restraining 
pressure.  The  value  of  the  resisting  mo- 
ment in  Table  III  (Eng.-Contr.,  April  29, 
1908)  is  based  upon  the  modulus  of  rup- 
ture determined  from  the  tests  of  the  cast- 
iron  rings  under  concentrated  load.  The 
value  of  the  resisting  moment  of  the  rein- 
forced concrete  pipe  in  Table  IV  is  based 
upon  the  ordinary  formula  for  strength  of 
a  reinforced  concrete  beam  at  the  yield 
point  of  the  reinforcement  and  does  not 
consider  that  failure  by  diagonal  shear  or 
other  «use  may  occur  earlier. 

Under  the  above  assumptions  the  ratio  of 
the  resisting  moment  to  the  bending  mo- 
ment developed,  as  given  in  the  above  ta- 
ble, should  be  unity.  If  a  lateral  pressure 
acts  the  ratio  should  be  less  than  unity  and 
its  value  would  correspond  to  the  I — q  of 
equation.  If  the  lateral  pressure  is  25  per 
cent  of  the  vertical  pressure,  both  being  as- 
sumed to  be  uniformly  distributed,  the  ra- 
tio would  be  0.75.  If,  however,  the  load  is 
not  uniformly  distributed  over  the  horizon- 
tal section  the  effect  would  be  to  give  a 
larger  ratio  in  the  calculations  made  than 
would  be  found  if  the  actual  distribution  of 
the  load  were  known  and  used.  The  effect 
of  the  bell  itself  may  possibly  make  the  re- 
sisting moment  of  the  pipe  smaller  than  is 
assumed  in  the  tables. 

The  average  value  of  the  ratio  in  the  ta- 
ble for  the  cast-iron  pipe  is  somewhat  less 
than  unity.  It  has  been  suggested  that  the 
higher  values  of  the  ratio  may  be  due  to 
uneven  bedding  and  distribtrtion  of  the  load 
and  this  is  borne  out  by  some  of  the  ob- 
servations of  the  test.  The  lower  values  of 
the  ratio  indicate  the  presence  of  consid- 
erable lateral  pressure,  and  the  eflFect  of  no 
lateral  pressure  upon  deflections  is  quite 
apparent  in  the  test  of  cast-iron  pipe  No. 
990  and  in  the  reinforced  concrete  ring 
No.  923  where  the  horizontal  restraining 
rods  were  kept  loosened. 

Evidently  there  is  more  or  less  variation 
in  the  conditions  of  the  test  and  probably 
also  in  the  resisting  strength  of  the  pipe. 
In  the  reinforced  concrete  rings  and  pipe 
the  selection  of  the  critical  load  given  in 
Table  IV  is  dependent  somewhat  upon 
judgment,  but  the  values  have  been  com- 
pared with  the  conditions  in  the  concen- 
trated load  tests  and  changes  which  may  be 


made  by  different  individuals  would  not 
aSect  the  results  materially.  The  value  of 
the  ratio  of  the  two  moments  is  seen  to  be 
quite  similar  to  those  given  in  the  table  for 
the  cast-iron  pipe,  and  its  average  is  under 
unity.  Evidently  the  conditions  relating  to 
the  distribution  of  load  and  the  effect  of 
the  lateral  pressure  are  similar  to  those 
found  in  the  test  of  cast-iron  pipe.  For 
high  percentages  of  reinforcement  or  with 
steel  of  a  high  elastic  limit,  like  drawn 
wire,  the  pipe  is  likely  to  fail  by  other 
forms  of  failure  than  through  the  steel  be- 
ing stressed  beyond  its  yield  point. 

In  the  reinforced  concrete  pipe  beyond 
the  so-called  critical  load  the  action  of  the 
structure,  as  has  already  been  stated,  is 
quite  different  apd  the  final  failure  is 
through  crushing  of  the  concrete.  It  would 
seem  that  this  strength  is  available  in  an 
emergency,  though  the  condition  of  the  con- 
crete in  reference  to  cracks  and  defects 
may  be  such  as  to  affect  the  durability  of 
the  structure. 

Measure  of  Strength  of  Pipe.  —  From 
these  tests  it  seems  evident  that  the  lateral 
restraint  is  considerable  and  that  the  pres- 
sure exerted  at  the  sides  aids  considerably 
in  holding  the  pipe  from  large  deflections 
and  thus  strengthens  it  materially,  but  at 
the  same  time  the  apparent  effect  of  this  is 
largely  counteracted  by  the  lack  of  uni- 
formity in  the  distribution  of  the  load  and 
the  lateral  pressure,  which  results  in  mak- 
ing the  bending  moment  of  the  vertical 
load  larger  than  the  assumed  moment  re- 
duction in  the  ratio  I — q  below  unity,  which 
may  be  found  in  the  tests,  may  be  consid- 
'  ered  to  be  merely  an  added  safeguard.  It 
will  probably  be  best  then  to  use  1/16  Wd 
for  the  bending  moment  coming  upon  such 
a  pipe  when  the  bedding  and  lateral  filling 
are  well  done,  considering  any  reduction  in 
the  ratio  of  moments  here  discussed  only 
as  a  margin  of  safety.  In  case  of  careless 
or  indifferent  bedding  or  filling  the  lack  of 
uniformity  of  distribution  of  pressure 
transversely  and  longitudinally  will  require 
that  a  higher  bending  moment  than  1/16 
Wd  be  used. 

The  strength  of  cast-iron  pipe  may  be 
calculated  by  using  in  the  expression  for 
resisting  moment  a  value  of  the  modulus  of 
rupture,  say  25  per  cent  less  than  the  modu- 
lus of  rupture  obtained  by  breaking  small 
beam  test  specimens  of  the  same  metal. 
The  effect  of  the  presence  of  the  bell  is 
somewhat  uncertain,  but  it  is  quite  probable 
that  greater  strength'  could  be  obtained  by 
distributing  the  metal  of  the  bell  through- 
out the  barrel  of  the  pipe.  It  should  be 
noted,  too,  that  it  is  probable  that  the  quali- 
ty of  the  cast-iron  pipe  tested  was  better 
than  the  ordinary  run  of  cast-iron  culvert 
pipe  used  by  railroads.  In  the  tests  the  cast- 
iron  pipe  failed  at  the  maximum  load  and 
the  load  sustained  dropped  off  suddenly,  in- 
dicating that  there  would  be  a  complete 
collapse  under  a  dead  load. 

The  critical  strength  of  reinforced  con- 


crete culvert  pipe  where  the  reinforcement 
does  not  exceed,  say  0.75  of  i  per  cent,  and 
is  of  medium  steel,  may  be  measured  by  the 
resisting  moment  calculated  by  the  ordinary 
beam  formula.  This,  of  course,  is  with 
good  concrete.  The  resistance  against  di- 
agonal tension  and  stripping  of  the  con- 
crete over  the  bars  may  be  improved  by 
flattening  the  arc  around  the  top  and  bot- 
tom and  possibly  by  the  use  of  stirrups  at 
these  points.  The  actual  load  which  the  re- 
inforced concrete  pipe  will  take  above  this 
critical  load  is  a  great  safeguard.  The 
property  which  a  reinforced  concrete  beam 
has  of  holding  a  load  near  its  maximum 
load  through  a  considerable  deflection  may 
be  of  great  value  in  case  the  earth  at  the 
sides  yields  and  the  pipe  must  follow  it  to 
get  the  benefit  of  side  restraint. 

Loads  and  Failures. — The  distributed 
load  .tests  herein  described  were  made  with 
the  filling  of  sand  carefully  placed  and 
packed.  It  is  evident  that  the  condition  of 
the  bedding  and  filling  and  also  the  nature 
of  the  materials  used  in  filling  over  the 
pipe  will  have  a  great  influence  upon  the 
amount  of  load  and  upon  its  distribution. 
The  experience  in  the  breaking  of  vitrifled 
pipe  sewers  is  analogous.  Many  cases  of 
breakage  of  lines  of  pipe  sewer  have  been 
reported  in  diameters  from  18  ins.  upward. 
These  instances  have  occurred  in  rock  and 
clay  more  generally,  though  such  failures 
are  found  in  sand  and  .quicksand.  The 
load  which  will  come  upon  such  sewer  pipe 
from  the  trenches  will  vary  with  the  man- 
ner of  filling  and  the  nature  of  the  soil,  as 
has  already  been  suggested.  Failures  of 
cast-iron  pipe  under  high  embankments 
have  been  reported.  In  some  of  these  cases 
the  loose  rock  which  was  used  for  filling 
produced  high  loads.  The  effect  of  the 
manner  of  filling  and  of  the  nature  of  the 
material  and  the  cause  and  prevention  of 
such  breakages  would  make  a  long  paper 
by  themselves.  It  is  hoped,  however,  that 
the  discussion  of  this  paper  will  bring  to 
light  instances  of  the  failure  of  culvert 
pipe  with  sufficient  data  to  throw  light  upon 
the  loads  which  were  produced  by  the  em- 
bankment. If  engineers  will  report  the  cir- 
cumstances attending  such  failures,  the 
height  of  the  embankment,  the  condition  of 
the  bedding,  the  nature  of  filling,  the  na- 
ture of  the  materials  placed  in  the  filling, 
and  the  time  which  had  elapsed  after  con- 
struction, the  information  will  be  very  help- 
ful in  planning  new  structures,  particularly 
where  new  types  of  construction  like  con- 
crete and  reinforced  concrete  are  to  be  used. 
Such  data  will  add  much  to  the  information 
given  in  this  paper. 


The  city  of  Newton,  Mass.,  laid  05,000 
sq.  yds.  of  macadam  pavement  in  1907  by 
day  labor,  the  average  cost  per  square  yard 
being  $0.40.  The  macadam  was  4  ins.  thick. 
Broken  stone  cost  $1.33  per  cubic  yard, 
laborers  received  $1.75  per  8-hour  day  and 
$5.25  was  paid  per  day  for  team  and  driver. 
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A  Novel  Concrete  Mixer  In  Which  a 
Push  Cart  Serves  Both  to  Con- 
vey  and   to    Mix    the 
Materials. 

We  illustrate  in  Figs.  1,  2  and  3  a  novel 
concrete  mixer  of  great  simplicity.  The 
mixer  is,  indeed,  nothing  more  than  a  two- 
wheel  push  cart,  and  a  stationary  mixing 
frame  provided  with  hand-driven  or  power- 
driven  mechanism  for  revolving  the  bow.' 
of  the  cart  while  the  wheels  remain  sta- 
tionary. This  "cart  mixer,"  as  it  is  called, 
is  especially  designed  for  laying  concrete 
base  for  pavements,  for  concrete  curbs,  for 
manholes,  for  walls  of  buildings,  and,  indeed, 
for  any  concrete  work  where  the  amount 
of  concrete  to  be  placed  in  a  given  area  is 
not  large.  The  mixer  frame  is  so  light 
that  half  a  dozen  men  can  pick  it  up  and 
carry  it,  or  it  may  be  mounted  on  small 
wheels  and  pushed  along  by  two  or  three 
men.  Hence  the  cost  of  moving  the  mixer 
from  place  to  place  is  nominal,  which  is  an 
important  consideration  in  many  kinds  of 
concrete  work.     Simple  as  the  outfit  is,  the 


more  than  3  cu.  ft.  of  concrete  measured 
in  place  after  ramming.  One  of  these  Ran- 
some  cart  mixers,  when  operated  by  6  men 


Crete  to  be  placed  is  considerable,  two  mi.xcr 
frames  may  be  placed  side  by  side  and 
driven   by   the  same  engine,   thus  turning 


Fig.  2 — Shows  Hood  Ready  to  Be  Lowered   Over  Cart  Bowl. 


shoveling,  transporting,  mixing,  dumping 
and  ramming,  can  be  counted  upon  to  pro- 
duce 30  cu.  yds.  of  concrete  per  day,  or  5 
cu.  yds.  per  man,  which  is  practically  double 


Fig.   1 — View  Showing  Cart  and  Mixer  Frame. 


out  a  much  larger  quantity  of  concrete  and 
at  a  lower  unit  cost. 

A  feature  of  this  mixer  that  merits  notice 
is  the  entire  absence  of  any  inclined  run- 
ways up  which  the  concrete  materials  are 
carried.  The  materials  are  elevated  only  as 
high  as  a  man's  waist  to  get  them  into  the 
cart,  and  after  that  they  travel  on  prac- 
tically a  level  plane  from  the  stock  pile  to 
the  place  where  the  concrete  is  dumped.  By 
using  a  coal  wagon  whose  body  can  be 
tilted,  the  broken  stone  and  sand  can  be 
chuted  from  the  wagon  directly  into  the 
push  cart,  and  thus  all  shoveling  is  avoided. 
In  that  case  at  least  two  extra  wagons 
should  be  provided  to  serve  as  storage  bins. 
When  emptied,  their  places  are  taken  by 
full  wagons. 

This  concrete  mixer  is  m.-ide  by  the  Ran- 
some  Concrete  Machinery  Co.,  of  Dunellen. 
N.  J. 


economic  efficiency  is  great,  for  it  is  clear 
that  there  is  but  one  handling  of  the  con- 
crete materials  from  the  stock  piles  to  the 
place  of  deposit.  Stone  or  gravel  is  shov- 
eled into  th^  cart  to  a  given  depth.  Then 
the  cart  is  wheeled  to  the  sand  pile,  where 
sand  is  shoveled  in.  About  half  a  bag  of 
cement  is  next  dumped  upon  the  sand,  and 
the  cart  i«  wheeled  to  the  mixer  frame, 
where  water  is  added. 

Figure  i  shows  the  cart  going  to  the  mixer 
frame.  Fig.  2  shows  the  hood  ready  to 
De  lowered  over  the  cart  bowl  to  which  it  is 
clamped.  Fig.  3  shows  a  man  revolving 
the  bowl  of  the  cart,  the  wheels  remaining 
stationary,  their  hubs  serving  as  the 
journals.  The  hood  contains  blades  or 
scoops  which  facilitate,  the  mixing.  About 
a  dozen  revolutions  of  the  bowl  produce 
an  excellently  mixed  concrete.  Then  the 
hood  is  released  and  the  cart  is  wheeled 
away  with  its  load  of  mixed  concrete  ready 
to  be  deposited. 

The  cart  itself  is  a  slightly  modified  form 
of  the  well  known  Ransome  concrete  cart, 
which  holds  6  cu.  ft.  water  measure.  Every 
cart   load  can  be  counted   upon  to  deliver 


what   is    obtained    by   hand    mixing    with 
shovels,  using  wheelbarrows  for  delivery  of 
materials. 
The  mixer  shown  in  the  illustrations  is 


The  New  York  state  legislature  has  pass- 
ed a  bill  providing  that  assistant  engineers 
in  the  city  departments  in  New  York  city 


Fig.  3 — Shows  Bowl  of  Cart  Being  Revolved. 


one  designed  for  hand-power,  but  a  motor 
or  a  small  gasoline  engine  is  furnished  if 
desired ;   and,  where  the  quantity  of  con- 


need  have  only  five  years'  previous  ex- 
perience as  civil  engineers,  instead  of  ten 
years  as  formerly. 
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Earth  and  Rock  Section 


Note:  This  Section  ia  devoted  to  methoda  and  costs  of  excavatinK  earth  and 
rock  and  building  embanlunents.  It  will  cover  tlie  grading  of  roads  and  rail- 
roads, diking  and  canal  work,  dredging,  buOding  reservoirs  and  earth  dams, 
Mwer  and  water  pipe  trenching,  quarrying,  etc 


Cost  of  Diamond  DriUlng  in  British 
Columbia.* 

Two  years  ago  I  contributed  to  the  In- 
stitute a  paper  on  the  results  of  diamond 
drilling  as  carried  on  at  the  mines  of  the 


British  Columbia  Copper  Company,  Lim- 
ited, during  1905.  That  paper  gave  some 
details  as  to  costs,  and  the  period  covered 
was  but  8'/i  months.  Since  that  year  drill- 
ing has  been  carried  on  more  or  less  con- 


tinuously in  the  mines  of  the  company, 
and  the  results  of  this  work,  so  far  as 
progress  and  costs  are  concerned,  are  given 
in  detail  in  the  following  tables. 

The  Progress  Table  gives  the  monthly 
results  of  work  as  well  as  the  yearly  to- 
tals. It  is  of  course  important  to  know 
the  general  character  of  the  rock  drilled  in 
order  to  institute  comparisons  with  other 
localities.  In  the  narrow  limits  of  this 
table  it  is  not  possible  to  give  details  as  to 
•  rocks,  but  as  nearly  as  possible  the  rocks 
comprise  diorites,  compact  garnetites  and 
certain  very  hard  and    silicious    eruptives 


Table  I.— tProgrbs!:  Table. 


Depth  of  Holes. 

Hours 
actual 
dnlling. 

Hours 
moving 
to  new 
boles, 
setting 
bits,  etc.. 

Shifts. 

Feet 
sE?t. 

Feet 

per 

diilling 

hour. 

Character 

of 

Rock. 

Date. 

Vertical 
feet. 

Hori- 
rontal 
feet. 

Total 
feet. 

Total    ,  Number 
bours.    '       of 
holes. 

Remarks. 

1900 

Ian 

170 
0 

332 

2U 
3»0 

0 
191 

66 

0 

78 

170 
191 

398 

214 
463. 

106 
104 

205 

M 

46 
24 

77 
55 

152              6 
128     1         3 

19 

8.94 

1.60 
1.83 

1.94 

2.81 

No. 
Mainly  hard  diabase    1,1 -Hard  Rocks. 

Feb..... 

16            11.93 

Softer  lime  rock           3i  2  »  Medium  hard  rocks. 

M«rch 

April 

•May 

283 
131 

5 

7 

4 

33 
16 

12.06 
13.37 

Equal  parts  of  above 

rocks                           2 
Lime  rocks  and  ore     2 
Nearly  all  in  ore          2 

3 -Soft  rocks. 

• 

0. . 

lulv 

0 

August 

&Pt 

Oct 

0 
0 

195 
33 

189 

508 

96 

40 

378 

127 

508 
96 
235 
411 
316 

29 

95 

157 

144 

48 

3 

53 

63 

48 

208 
32 
148 
220 
192 

7 
0 

4 
6 
3 

26 
4 
17 
27 
24 

19.59 
24.00 
13.82 
15.22 
18.17 

3.17 
.31 
2.45 
2.62 
2.10 

Fairly  hard  rock.         2 
Mainly  ore                   2 

do                            2 
Hard  silicious  rock      1 

do                  do         1 

Drill  men  off  on  vacation. 

Nov 

Dtc 

1523 

1479 

3002 

1076 

417 

1493 

45 

182 

Av. 
13.59 

Av.C. 
.359 

C. — Averages  calculated  on 
3.002  ftTless  463  drilled  on 
contract. 

1907 

J»n 

Feb 

Slarcb 

fc::::; 
fc::::;: 

Aug 

24« 
0 

200 
278 

67 
189 

96 

497 

165 
378 

340 
186 
433 
288 
304 

0 

411 

378 

540 
464 
500 
477 
400 

407 

159 
137 

180 
181 
163 
187 
203 

213 

57 
79D 

28 
27 
53 
39 
23 

129B 

216 
216 

208 
208 
216 
22« 
226 

342 

6 
2 

5 

1 
3 
6 
6 

8 

27 
27 

26 

26 
27 
26 
27 

38 

15.22 
14.00 

20.77 
17.86 
18.52 
18.34 
14.81 

1318 

2.58 
2.76 

3.00 
2.56 
3.07 
2.55 
1.97 

2.33 

Limes  and  porphyry  3 
Ore  and  limy  rock       2 

do             do            2 

do             do            2 

Hard  gametite             1 

Very  hard  gametite    1 

and  diorites         1 

do             do            1 

D.— Several  days  lost  moving 
15  miles  to  another  mine. 

B.— Much  trouble  with  cav- 
ing  ground    in    August 
Worked  two  shifts  nearly 

1573 

2004 

3667 

1423 

435 

1858 

37 

224 

Av. 
16.34 

Av. 
2.677 

(•)  This  month's  work  was  contracted  as  to  the  labor.    Feet  drilled  are  therefore  not  included  in  averages  as  contractor  worked  overtime. 

Table  III. — Summary  or  Procrbss. 


Year. 

Feet  Drilled. 

Hours. 

Number 

of 
Holes 

Number 

of 
ShifU. 

Feet 

per 

Shift. 

Feet  per 

Drilling. 

Hour. 

Vertical. 

Horizontal. 

Total. 

DrilUng. 

Moving,  etc. 

ToUl. 

1906 
1907 

1523 
1573 

1479 
2094 

3002 

3667 

1076 
1423 

417 
435 

1403 

1858 

45 

37 

182 
224 

13  59 
16.34 

2.359 
2.577 

3006 

Contra 

3573 

«t  Feet. 

6669 
^63 

2499 

852 

3351 

82 

406 

15.285 
A. 

2.482 
B. 

Feet  used  in  c 

alculating  averat 

les  A.  and  B. 

6206 

Table  III. — Summary  of  Costs. 


Year. 

Labor. 

Power. 

Repairs. 

Oil.  etc. 

Diamonds. 

Totals. 

Feet 

Cost 

Per  Ft. 

Cost.        1      Per  Ft. 

Cost. 

•  Per  Ft. 

Carats. 

Cost. 

Per  Ft. 

Cost. 

Per  Ft. 

Drilled. 

1906 
1907 

2359.65 
2624.33 

.786 
.715 

615.89     :         205 
1025.41               280 

330  02 
365  27 

.109 
100 

28.56/64 
30  47/64 

1727  65 
2322  72 

.576 
633 

5033.21 
6337.73 

1.676 
1.728 

3002 
3667 

4983.98 

Ave. 
.747 

1   Ave. 
1641.30            .246 

1 
1 

695  29 

Ave. 
105 

Carats  us 

59.39/64 
led  per  foot. 

4050.37 
0  572 

Ave. 
.607 

11370.94 

Ave. 
1.705 

6669 

64 

*Abstracted    from    a    paper    by    Frederick   Keffer,    Greenwood,    B.    C,    read    before    the  Canadian   Mining    Institute, 
the  data  given  by  Mr.  Kener  In  his  original    paper,    we    have    secured    Information    from  him  as  Indicated. — Editors. 
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occurring  in  Summit  camp.  The  medium 
hard  rocks  include  all  ores,  and,  in  Dead- 
wood  camp,  much  of  the  greenstone  coun- 
try. The  soft  rocks  are  the  limestones, 
porphyries  and  serpentines.  Of  all  rocks 
drilled  the  garnetites  proved  much  the 
most  severe  in  diamond  consumption,  as  is 
illustrated  by  the  work  from  May  to 
August,  1907,  which  was  mainly  conducted 
in  gametite  with  some  silicious  limestones. 

Eight  hours  constitute  a  shift  under- 
ground, and  nine  hours  on  the  surface. 
On  Sundays  no  work  is  done  apart  from 
repairs  to  machinery.  In  May,  1906,  the 
labor  was  contracted  as  an  experiment, 
but  was  abandoned  as  being  unsatisfactory. 

The  Cost  Table  gives  details  of  costs 
under  the  four  groups  of  Labor,  Power, 
Repairs,  Oils,  etc.,  and  diamonds.  The 
employes  were,  normally,  a  runner  and  a 
setter.  Extra  help  was  required  at  times 
for  blasting  places  for  good  set  ups,  for 
laying  pipe  lines,  moving  plailt,  etc.  In 
August,  1907,  two  shifts  were  employed. 
In  June  and  July  of  that^  year  the  in- 
crease in  labor  costs  is  mainly  on  account 
of  the  long  pipe  lines  required.  The 
power  consumed'  is  taken  as  being  equiv- 
alent to  that  required  for  a  354->n-  fa- 
chine  drill,  that  is  to  say,  about  20  H.  P. 
When  drilling  at  a  mine,  where  for  ex- 
ample 15  machines  are  used  on  each  shift, 
the  diamond  drill  is  charged  with  1/31  of 


the  total  power  costs — it  being  in  this  in- 
stance run  on  one  shaft  only. 

Where  steam  power  is  used  either  di- 
rectly or  through  a  steam  driven  air  com- 
pressor, the  costs  are  much  increased. 
Where,  as  in  some  cases,  an ,  isolated  24- 
H.  P.  boiler  was  used,  the  power  costs 
are    still    higher,    as    an    engineer    has    to 


Beauty  Drill  of  Bullock  Type. 

be   provided    as   well    as   a   team   to  haul 
wood. 
Tools,   repairs,   etc.,  include  these  items 


as  well  as  all  small  miscellaneous  ex- 
penses. The  increasing  cost  of  diamonds 
added  materially  to  cost  per  ft.  in  1907. 

The  third  table  is  a  summary  of  the  first 
two,  and  shows  an  average  cost  per  ft. 
for  the  two  years  of  $1,705.  The  carats 
used  per  ft  are  0.572/64",  or  in  more  in- 
telligible decimals,  .00893  carats,  so  tlut 
one  carat  on  the  average  drilled  111.9  ft. 
All  holes  over  30  degrees  dip  are  classed 
as  vertical,  and  ft.  per  hr.  in  horizontal 
holes  is  about  15  per  cent  greater  than  in 
vertical  ones.  The  average  depth  of  holes 
is  81.3  ft.,  and  diameter  of  cores  is  15/16 
ins. 

In  comparing  these  costs  with  contrac- 
tors' prices,  it  must  be  borne  in  mind  that 
contractors  usually  require  air  (or  steam) 
and  water  to  be  piped  to  the  work,  and  the 
mine  must  in  addition  furnish  the  air  and 
water  free  of  charge.  In  the  present  cost 
sheets  all  these  items  are  charged  against 
costs  of  drilling. 

[The  following  information  did  not  ap- 
pear in  Mr.  Keffer's  original  paper.— Ed- 
itors.] 

The  drill  runner  set  and  was  responsible 
for  the  diamonds.  He  was  paid  a  salary 
of  $175  per  month,  while  two  helpers,  dur- 
ing the  period  of  time  given,  received  $3.50 
per  day.  Since  the  decline  in  the  price 
of  copper,  helpers  are  only  paid  $330  per 


Table  II.- 

-Diamond  Drilling  Cost  Tablb  for  1906. 

Date.           Labor 
1    Cost. 

1 

Cost 
foot. 

Power. 

Repairs, 
Oils, 
etc. 

Cost 
foot. 

Diamonds. 

Total 
Costs. 

ToUl 
per 
foot. 

Feet 
drilled 

Remarks. 

Kind. 

Coat. 

Cort 
per  ft. 

Carats 
used. 

Market 
price. 

Cost. 

Cost 
per  ft. 

1906 

Jan 

Feb 

March 

AprU 

M»y 

172  00 

152.60 
292  00 

188.87 
480.48 

1.012 

.798 
.734 

.882 
1.037 

Elec. 

do 

i  do 
isteam 

Elec. 

do 

36.30 

32.10 
112.20 

31.68 
38.88 

.213 

.166 
.282 

.147 
.088 

22.72 

7.01 
08.60 

26.93 
19.41 

.133 

.036 
.172 

.120 
.042 

.61/64 

3.47/64 
8.86/64 

1.59/64 
6.36/64 

56.53 
60.07 

53.99 

206.70 
213.07 

116.45 
384.15 

.318 

1.082 
.635 

.639 
.722 

286.01 

398.31 
686.87 

362  63 
872.67 

1.676 

2.081 
1.723 

1.694 
1.885 

170 

191 
398 

214 
403 

A. — "Electric  power"  is  com- 
pressed air  from  electric 
driven  compressors. 

Costs  reckoned  on  assump- 
tion that  diamond  diill 
consumes  as  much  power 

that  is  approximately  JO 
H.P. 

Labor  contracted  this  month 
No  drilling  done, 
do             do 

July 

Aug 

Sept 

Oct 

Nov 

Dec 

269.26 

62.85 

183.00 

280.10 

288.00 

.530 
.561 
.781 
.081 

.911 

do 

do 

do 

Steam 

Steam 

52.96 

6.07 

61.12 

127.42 

128.32 

.104 
.053 
.217 
.310 

.406 

30.67 

.00 

2.29 

118.18 

34.21 

.060 
.00 
.009 
.288 

.108 

8.26/64 

.48/64 

2.19/64 

2.40/64 

4.  8/04 

60.07 
61.90 

203.08 

48.17 

141.70 

160.60 

255.24 

.401 
.449 
.000 
.390 

.808 

656.66 
101.09 
878.71 
686.20 

706.77 

1.095 
1.053 
1. 010 
1.069 

2.283 

508 

96 

236 

411 

316 

Drill  men  on  vacation. 

Drill  onaated  most  of  Not. 
and  Dec.  by  steam  direct 
from  boiler. 

2869.05 

Ave. 

.786 

016.89 

Ave. 
.205 

330.02 

Ave. 
.109 

28.66/64 

1727.66 

Ave. 
.676 

5038.27 

Ave. 
1.676 

3002 

Table  II. — Diamond  Drilling  Cost  Table  tor  1907. 


1907 
Jan.... 

Feb.... 

March.. 

April. . . 
»iay.... 

June. . . 

July... 

Aug..  .  . 


204.25 

246.10 

266.76 

277.90 
332.00 

897.55 

402.56 

439  22 


2624  33 


.043 

.648 

.492 

.599 
.664 

.833 

1.006 

.883 


Steam 

Elec. 

do 

do 
do 

doB. 

doB. 

doB. 


.715 


286.24 
68.60 
63.84 

51    18 

58.86 

176.00 
182.25 
200.00 


1025.41 


.576 

.182 

.099 

.110 
.117 

.367 

.455 

.403 


Ave. 
.280 


13.3 

.082 

1.   3/64 

5.45 

.014 

1.50/64 

26.28 

.049 

2.37/64 

7.3 
6.38 

.015 
018 

3.18/64 
6.   4/64 

47.92 

.100 

5.16/64 

164.83 

.412 

7.   3/64 

98.78 

189 

4.44/64 

866.27 

Ave. 
.100 

30.47/64 

61.90 

1     62.89 

.163 

676.75 

1.403 

411 

80.00 

1   141.70 

.878 

460.85 

1.219 

378 

" 

1  219.14 

.405 

564.48 

1.045 

640 

262.50 
405.48 

.666 
.810 

598.84 
802.71 

1.290 
1.604 

464 
600 

71.76 

376  36 

.790 

996.83 

2.090 

477 

1  511.88 

1.79 

1261.62 

3.168 

400 

" 

'  342.77 

.689 

1076.77 

2.164 

497 

2322.72 

Ave. 
.683 

6837.78 

Ave. 
1.728 

3007 

Great   advance  in  price  of 

diamonds. 
Best  month  on  record  for  kxr 

total  costs. 


B. — Increase  in  power  ooB 
due  to  partial  cloonsffw 
mine,  throwing  more  costs 
on  the  power  for  diamaid 
drilling. 

June.  July  and  August  were 
drilling  in  very  hard  gsmet- 
ite  increasing  diamond  coo- 
sumption. 
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shift.  The  compressor  men  receive  $4  per 
<lay. 

Wood  for  fuel  costs  from  $3.50  to  $5 
per  cord  according  to  locality  and  difficulty 
of  cutting  and  hauling.  Electric  power 
costs  $33  to  $40  per  horsepower  per  year 
.according  to  locality. 

This  drilling  was  done  with  a  Beauty 
<lriil,  of  the  Bullock  type,  manufactured  by 
the  Sullivan  Machinery  Co.  of  Chicago, 
III.  This  machine  has  been  in  service 
thrte  years  and  is  in  excellent  condition. 
Many  of  the  rods  bought  in  the  machine 
are  still  in  service,  though  naturally  the 
life  of  the  rods  is  short  compared  to  that 
of  the  drill. 

The  catalog  price  of  this  drill  with  the 
equipment  that  is  furnished  with  it  is 
4iiSOO.  This  does  not  include  carbons,  but 
-does  include  2  bits  ready  to  have  carbons 
set  in  them.  The  shipping  weight  of  this 
■outfit  is  1,160  lbs.  This  drill  is  adapted 
both  to  mine  drilling  and  surface  drilling, 
as  it  will  drill  to  a  depth  of  800  ft.,  mak- 
ing a  hole  1  9/16  ins.  in  diameter  and  giv- 
ing a  15/16  in.  core.  It  is  well  adapted 
to  drilling  in  hard  rock. 

Mr.  Keffer  estimates  that  with  the 
proper  usage  the  depreciation  on  this  plant 
-should  not  exceed  10  per  cent  per  annum. 
This  does  not  include  the  cost  of  carbons 
which  is  given  in  the  tables.  For  depre- 
'Ctation  of  plant  and  interest  at  6  per  cent, 
a  yearly  charge  of  $240  must  be  added 
to  the  costs  given   in  the  tables. 


Mr.  James  F.  Fisher,  city  engineer  of 
Williamsport,  Pa.,  in  his  report  for  1907, 
jives  the  cost  of  sweeping  the  streets  by 
machines. 

The  work  is  done  by  employes  of  city 
■engineer's  department,  the  force  used  and 
the  wages  paid  being  as  follows : 

One  team  on  sprinkler $  4.50 

One  team  on  sweeper 4.50 

Two  one  horse  pick  up  wagons 5.50 

Four  men  10  hrs,  at  $1.65 6.60 

Total  for  one  day $21.10 

Int.  and  depreciation  of  outfit 1.00 


$22.10 
The  one  dollar  added  covers  interest  at 
^%  per  annum  and  depreciation  of  the 
■plant  at  ao%  per  year,  divided  by  200  work- 
ing days,  which  is  the  length  of  the  season 
in  Williamsport. 

Each  day  this  force  sweeps  parts  of  seven 
streets  aggregating  62,000  sq.  yds.  This 
gives  a  cost  per  1,000  sq.  yds.  for  cleaning 
l)y  machine  sweeping  of  35.6  cts.  The  city 
lias  206375  s<l-  yds-  of  improved  pavements, 
which  would  cost  $73.65  to  clean  daily,  or 
^'4»730  for  a  season  of  200  working  days. 


Roads  and  Streets  Section 


Note :  This  Section  is  devoted  to  metliods  and  costs  of  road  and  street  con- 
struction. It  will  cover  road  building  in  all  its  details,  tlie  construction  of 
pavements,  sidewallu  and  gutters,  tlie  testing  and  use  of  paving  materials  and 
tlie  machinery  and  tools  used  in  road  iMiilding  and  paving. 


The  production  of  lumber,  lath  and  shin- 
ties in  the  United  States  in  1906  was  37,- 
490,067  M  feet  board  measure,  against  30,- 
502,961  in  1905,  and  34,127,165  in  1904.  The 
■figures  cover  returns  from  21,077  mills  in 
3906.  11.666  in  1905  and  18,277  in  1904. 


Cost   Data   on    Experimental    Oiling 
of  New  York  State  Highways 
Together  with  the  Re- 
salts  Obtained. 

The  experimental  oiling  of  New  York 
roads  was  undertaken  by  the  state  engineer 
and  surveyor  in  July,  1906,  and  various 
methods  of  application  were  tried  during 
August,  September  and  October  on  macad- 
am, gravel  and  sand  roads  in  Oneida,  Al- 
bany and  Orange  counties.  The  experi- 
ments were  conducted  under  the  supervis- 
ion of  Mr.  Arnold  G.  Chapman,  and  it  is 
from  his  report  to  the  state  engineer  that 
the  matter  in  this  article  has  been  taken: 

The  sprinkling  cart  used  to  distribute  the 
oil  on  the  road  consisted  of  a  600-gallon 
steel  tank  with  a  wooden  head,  made  by  the 
Etnyer  Co.,  fitted  with  a  White  patent  oiler 
such  as  is  used  in  California,  where  the 
sprinkler  is  made.  The  characteristic  fea- 
tures of  this  type  of  sprinkler  are  that  the 
oil  is  distributed  directly  downward  upon 
the  road  surface  and  that  the  width  of  the 
application  may  be  regulated  from  18  ins. 
to  6  ft,  as  can  also  the  amount  of  oil  ap- 
plied, by  the  manipulation  of  levers  by  the 
operator,  who  sits  in  the  rear  of  the  tank. 
From  his  position  the  operator  can  adapt 
the  flow  of  oil  both  as  to  quantity  and  . 
width,  as  the  condition  of  the  road  may  de- 
mand. 

To  unload  the  oil  frcmi  the  6,000-gallon 
U.  T.  L.  cars,  in  which  it  was  received,  a 
diaphragm  pump  was  used,  fastened  to  the 
dome  of  the  car.  By  means  of  an  iron 
chute  the  oil  was  conveyed  from  the  pump 
to  the  sprinkler  tank.  This  method  was 
rather  cumbersome  and  unhandy  and  en- 
tailed the  loss  of  too  much  time  in  setting 
up  the  pump  and  in  unloading  the  oil,  but 
it  was  the  best  and  cheapest  available  at 
that  time.  However,  it  can  be  greatly  im- 
proved upon  when  the  oiling  is  undertaken 
on  more  than  an  experimental  basis. 

The  oil  used  was  that  known  as  the  Rag- 
lan oil,  obtained  through  the  Standard  Oil 
Co.,  from  their  wells  at  Salt  Lick,  Ken- 
tucky, at  a  cost  of  4.78  cts.  per  gallon,  f.  o. 
b.  at  the  various  places  where  used.  This 
is  a  crude  oil,  being  black  and  heavy,  due  to 
the  presence  of  asphalt,  of  which  the  pro- 
ducers claim  a  30%  to  35%  base.  When 
cold,  the  flow  of  oil  is  slow  and  sluggish, 
but  when  warm  it  flows  with  a  reasonable 
degree  of  rapidity. 

On  the  several  sections  of  road  treated 
the  methods  of  application  varied,  some  be- 
ing sanded,  others  swept,  and  some  treated, 
as  left  by  the  traffic.  While  the  oil  was  be- 
ing applied,  traflfic  was  not  suspended,  but 


the  people  chose  the  sides  of  the  road  not 
oiled,  for  a  few  days  until  the  oil  had  been 
taken  up  by  the  surface  and  did  not  have  a 
tendency  to  adhere  to  the  vehicle  tires  and 
to  be  thrown  upon  the  garments  of  the 
people  riding  or  on  vehicles.  From  obser- 
vation during  the  experiments  it  was.  noted' 
that  the  best  results  were  obtained  when 
the  surface  of  the  road  was  warm  and  dry 
and  the  day  was  also  clear  and  warm. 

The  first  section  of  road  to  be  treated 
was  the  Uti(»-Paris  macadam  road  in 
Oneida  county,  5^4  miles  long,  on  which 
6,360  gallons  of  oil  were  used,  the  width  of 
the  surface  being  from  10  to  12  ft.  From 
the  end  of  the  asphalt  pavement  in  Utica  to 
the  top  of  the  cemetery  hill  one  application 
was  given  to  the  surface,  as  left  by  the 
traffic.  From  the  cemetery  south  for  800 
ft.  a  single  coat  of  oil  was  used,  but  for 
the  first  400  ft.  the  surface  was  sanded  M. 
in.  in  depth,  immediately  after  oiling,  and 
the  next  400  ft.  sanded  five  hours  after 
oiling.  From  the  Casino  park  south  1,200 
ft.  the  road  received  a  double  application, 
the  second  being  applied  during  the  day  fol- 
lowing the  first  application.  From  this 
point  south  to  the  end  of  the  road  one 
coating  was  given,  the  refuse  on  the  sur- 
face having  been  previously  swept  oflT  with 
a  sweeper  and  with  brooms. 

The  day  following  the  treatment  of  the 
section  from  Washington  Mills  south,  it 
rained  for  12  hours ;  this  washed  some  of 
the  oil  away  before  it  had  been  taken  up 
by  the  surface  material.  Where  one  appli- 
cation is  referred  to  it  is  at  the  rate  of 
1,200  gallons  per  mile,  as  nearly  as  could 
be  regulated  by  the  levers  of  the  sprinkler. 
Two  weeks  after  the  treatment  an  inspec- 
tion showed  the  section  sanded  to  be*  in  bet- 
ter condition  than  the  others  and  all  the 
sections  treated  were  free  from  any  dust 
from  automobiles  passing  at  a  high  rate 
of  speed. 

The  oil  was  received  on  the  switch  at 
Washington  Mills,  which  is  approximately 
at  the  center  of  the  road,  making  the  aver- 
age haul  1.25  miles. 

In  figuring  the  cost  the  expense  of  the 
'  State  labor  on  the  work  has  been  included. 
This  tends  to  make  the  expense  higher  than 
it  could  be  done  for  in  practice,  but  which 
might  be  counterbalanced  by  the  cost  of 
transporting  the  apparatus  from  one  pec- 
tion  to  another. 

As  6,300  gallons  of  oil  were  used  the 
labor  cost  in  applying  the  oil  was  $.0095 
per  gallon,  and  as  each  gallon  of  oil  cost 
$.0478,  the  total  cost  per  gallon  of  the  ap- 
plication was  $0.0573. 

On  the  basis  of  using  1.200  gallons  per 
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mile  for  10  ft.   width  the  cost  would  be 
$68.76  per  mile  or  $.0117  per  sq.  yd. 

The  cost  of  the  applications  on  the  Utica- 
Paris  road  was  as  follows: 
Team  (sprinkler),  2^  days,  at  $4.  •  .$10.00 
Team  (sprinkler),  2H  days,  at  $4... $10.00 

Sweeper,  i  day,  at  $1 100 

Labor  (pumping  and  sweeping) 4.50 

State  labor,  7  days,  at  $4 28.00 

State  labor,  expense  (say) iS-«> 


Total   $60.50 

The  Loudonville  macadam  road  in  Al- 
bany county  was  treated  for  a  distance  of 
about  one  mile,  the  width  of  application 
being  18  ft.  and  the  amount  of  oil  used 
2,300  gallons.  The  oil  was  applied  to  the 
road  as  left  by  the  traflSc,  having  a  light 
coating  of  the  finer  wearing  material  upon 
the  surface.  Any  oil  which  collected  in  the 
depressions  in  the  road  was  swept  out  by 
men  with  brooms,  who  went  over  the  road 
a  short  time  after  the  oil  was  applied,  thus 
lessening  the  tendency  to  spatter  over  ve- 
hicles and  their  occupants  passing  over  the 
road  after  oiling.  Several  weeks  after  the 
oiling  the  road  pi»sented  a  surface  free 
from  dust  and  which  was  much  more 
resilient  and  more  agreeable  than  the  sec- 
tion not  treated.  The  average  haul  on  this 
piece  of  work  was  1.75  miles  from  the 
TivoU  St.  switch  at  North  Albany,  where 
the  car  was  placed. 

The  labor  cost  of  the  application  was  as 
follows : 

Team,  2  days,  at  $4 $8.00 

Labor,  6  days,  at  $i.7S 10.50 

State  labor,  2  days,  at  $4 8.00 

State  labor,  expenses 4100 


Total   ., $30.50 

As  2,300  gallons  of  oil  were  used  the 
labor  cost  of  the  application  was  $  .0133 
per  gallons,  and  as  the  oil  cost  $  .0478  per 
gallon  the  total  cost  of  the  application  was 
$  .0611  per  gallon. 

For  18  ft.  width,  2,300  gallons  per  mile 
cost  $140.53  or  $  .0133  per  sq.  yd. 

The  roads  oiled  in  the  village  of  Delmar 
were  the  Kenwood  Ave.  macadam  road 
through  the  village,  and  the  Delmar-Slin- 
gerlands  macadam  road.  A  few  days  pre- 
vious to  the  application  of  the  oil  the  Ken- 
wood Ave.  road  and  the  Slingerlands  road, 
from  the  railroad  crossing  to  its  intersec- 
tion with  the  Kenwood  Ave.  road,  had 
been  resurfaced  with  J^-'"-  Saratoga  trap- 
rock,  sand  being  used  as  a  filler.  An  ex- 
cess of  sand  had  been  used  on  the  Ken- 
wood Ave.  piece,  which  is  also  very  shady; 
these  conditions,  together  with  the  fact  that 
it  rained  the  day  following  the  application, 
made  this  portion  sticky,  and  the  result  was 
not  as  good  as  on  the  stretch  of  the  Slin- 
gerlands road  from  the  railroad  to  the  Ken- 
wood Ave.  intersection,  where  very  little 
sand  had  been  used  with  the  stone.  The 
length  of  the  stretch  here  treated  was  about 
i.S  miles,  the  width,  10  ft,  2,600  gallons  of 


oil  being  used ;  the  average  haul  was  0.75 
mile. 
The  labor  cost  of  the  application  was : 

Team,  iH  days,  at  $4 $6.00 

Labor,  3  days,  at  $i.7S 5-25 

State  labor,  i}4  days,  at  $4 6.00 

State  tabor,  expense 2.75 

Total   $20.00 

As  to  2,600  gallons  of  oil  were  used  it 
cost  $  .0076  per  gallon,  to  apply,  and  as  the 
oil  cost  $  .0478  per  gallon  the  total  cost  of 
the  application  was  $  .0554  per  galk>n.  The 
total  cost  of  the  application  was  $149.28  or 
$  .0164  per  sq.  yd. 

A  short  stretch  of  unimproved  sand  road 
in  the  village  of  Elsmere  was  shaped  with 
a  drag  harrow  and  then  treated  with  oil. 
The  length  of  the  section  was  about  0.25 
mile,  800  gallons  being  applied  on  a  width 
of  10  ft.  After  applying  the  oil  the  road 
was  again  harrowed  to  mix  the  oil  thor- 
oughly with  the  sand.  The  average  haul 
was  0.8  mile. 

The  labor  cost  of  the  work  was : 

Team,  Y,  day,  at  $4 $2.00 

Labor,  54  day,  at  $1.75 87 

State  labor,  %  day,  at  $4 1.00 


was  made,  in  order  to  see  if  the  oiled  sur- 
face wdiild  not  protect  the  road-bed  and 
lessen  the  action  of  the  frost. 


Total   $3.87 

The  labor  cost  of  applying  the  oil  was 
$  .0048  per  gallon,  and  as  the  oil  cost 
$  .0478  per  gallon  the  total  cost  of  the  ap- 
plication was  $  .0526  per  gallon.  The  total 
cost  of  the  application  was  $42.11  or  $  .0287 
per  sq.  yd. 

A  stretch  of  0.5  mile  long  on  the  Slinger- 
lands road  from  Kenwood  Ave.  south  was 
oiled  for  a  width  of  10  ft,  the  surface  being 
treated  as  left  by  the  traffic,  600  gallons  of 
oil  being  used  and  the  average  haul  being 
0.5  mile. 

The  labor  cost  of  the  application  was : 

Team,  ^  day,  at  $4 $i.oo 

Pumpman,  %  day,  at  $1.50 38 

State  labor,  %  day,  at  $4' i.oo 

State  labor,  expense 50 


Total   $2.88 

The  labor  cost  of  applying  the  oil  was 
$  .0048  per  gallon,  and  the  oil  cost  $  .0478 
per  gallon,,  making  the  total  cost  of  the  ap- 
plication $  .0526  per  gallon.  The  total  cost 
was  $31.56,  or  $  .0107  per  sq.  yd. 

The  first  gravel  road  upon  which  the  oil 
was  applied  was  the  Chester-Goshen  road, 
No.  156,  this  being  treated  for  a  distance 
of  2.8  miles.  The  road  had  been  resurfaced 
two  weeks  previously,  thus  presenting  a 
surface  which  was  somewhat  loose,  except 
in  the  wheel  tracks,  where  it  had  been 
firmly  compacted.  Several  methods  were 
used  on  this  road,  as  shown  in  the  follow- 
ing table.  In  the  spring  of  1906  the  sec- 
tions from  Station  loi  to  Station  105  and 
from  Station  88  to  Station  91  were  broken 
up  when  the  frost  went  out  of  the  ground, 
and  presented  a  poor  wearing  surface.  On 
these  sections   an   extra   heavy  application 


Station. 


Width. 


Approximate 
amount  of 
oil_appU«d. 
lions. 


Gall 


Feet 

32  to    «3 7H 600 

62  to    83 6 450 

83  to    88 9,  lap  IH  In  middle  12S 

83  to    88 9,  extra  beavy 150 

91  to  101 "H 200 

101  to  105 9.  extra  heavy 275 

105  to  182 9,   lap  IH  in  middle  1,600 

The  total  amount  of  oil  used  was  3,400 
gallons,  on  a  length  of  2.8  miles,  the  widths 
varying  as  shown  in  the  table;  the  average 
haul  was  2.5  miles. 

The  labor  cost  of  the  work  was  as  shown 
below : 

Team,  2  days,  at  $4 $8.00 

Pumpman,  2  days,  at  $1.50 3,00 

State  labor,  6  days,  at  $4 24.00 

State  labor,  expense 15,00 


Total   $50.00 

As  3400  gallons  of  oil  were  applied,  the 
labor  cost  of  the  application  was  $  .015  per 
gallon,  and  as  the  oil  cost  $  .0478  per  gal- 
Ian  the  total  cost  of  the  application  was 
$  .0628  per  gallon.  The  total  cost  of  the  ap- 
plication was  $  213.52,  and  on  the  asstiinp- 
tion  that  the  average  width  of  oil  was  8  ft 
the  cost  per  sq.  yd.  was  $  .0162. 

No  treatment  was  given  the  road  before 
the  application  of  oil,  and  from  reports  and 
the  results  observed  a  short  time  afterward, 
the  dust  was  entirely  laid  and  no  trouble 
was  experienced  from  the  oil  adhering  to 
the  tires  of  vehicles. 

On  the  Newburgh- Woodbury  road.  No. 
42,  which  is  also  a  gravel  road,  but  had  a 
very  hard  and  compact  surface,  1^*00  gal- 
lons of  oil  were  applied,  on  a  distance  of 
one  mile,  the  width  covered  being  9  ft.  The 
road  was  oiled  as  left  by  traffic,  the  aver- 
age haul  being  1.75  miles. 

The  labor  cost  was : 

Team,  i  day,  $4 $4.00 

Pumpman,  i  day,  at  $1.50 1.50 

State  labor,  3  days izoo 

State  labor,   expense 6.oo- 


Total   $2350 

The  labor  cost  of  the  application  was 
$  .0167  per  gallon,  and  the  oil  cost  $  .0478 
per  gallon,  making  the  total  cost  of  the  ap- 
plication $  .0645  per  gallon.  The  total  cost 
of  the  application  was  $90.42,  or  $  .0171 
per  sq.  yd. 

On  Road  No.  161.  Newburgh-Shawan- 
gunk,  a  section  of  the  completed  road,  one 
mile  in  length,  was  oiled  as  left  by  traffic 
there  being  about  a  quarter  of  an  inch  of 
dust  and  fine  material  on  the  surface: 
1,200  gallons  were  used  on  a  strip  8  ft. 
wide,  the  average  haul  being  1.75  miles. 

The  labor  cost  was: 

Team,  i  day,  at  $4 $4.00 

Pumpman,  i  day,  at  $1.50 1.50 

State  labor,  3  days,  at  $4 12.00 

State  labor,  expense 6.00 


Total 


■$23-50  • 
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The  labor  cost  of  the  application  was 
$  .019  per  gallon,  and  the  oil  cost  $  .0478 
p<r  gallon,  making  the  total  cost  $  .0668 
ptr  gallon.  The  total  cost  of  the  work 
was  $80.86  or  $  .0172  per  sq.  yd. 

In  the  accompanying  table  is  shown  a 
summary  of  the  work  described  in  the  pre- 
ceding paragraphs. 

RETORT   ON    RESULTS    OF    APPLICATIONS. 

.^s  Stated  previously  the  applications  of 
oil  were  made  during  August,  September 
and  October,  1906.    The  resuhs  of  the  dif- 


an  excess  of  fine  material  upon  the  surface 
of  the  road. 

"The  application  from  which  the  best  re- 
sults were  obtained  was  that  upon  the 
Chester-Goshen  road  in  Orange  county. 
This  section  of  highway  is  surfaced  with 
gravel  and  is  used  as  one  of  the  main  auto- 
mobile roads  from  New  Jersey  through 
Tuxedo  to  the  Delaware  Water  Gap. 

"About  i,aoo  gals,  were  applied  per 
mile  for  a  width  of  from  8  to  10  ft.    The 


SrUMAKY  OF  WORK  OF  EXPERIMENTAL  OIUNG   ON   NEW  YORK  STATE  HIGHWAYS. 

Average                                    Cost  Coat 

Road.                            Material      width  Length  Gallons           per  per 

of  road.        oiled,    oiled,    applied.        gallon,  sq.  yd. 

Feet.    Mllea.  Miles. 

mica-Parls Macadam.  .10  to  1  J.. 5               6,360  $0.0573  »0.0117« 

LoodonvUle Macadam. .18 1               2.300              .0611  .0133 

Kenwood  avenue Macadam.  .10 1.5            2.600              .0654  .0164 

Qsmere   Sand 10 35             800              .0626  .0287 

Delmar-Sllngerlands Macadam. .10 5               600              .0526  .0107 

ChMrter-Goshen    Gravel 8 2.8            3,400              .0628  .0162 

Newburgh-Woodbury   Gravel 9 1.0            1,400              .0645  .0171 

Newburgh-Shawangunk   .Macadam..  8 1.0            1.200              .0668  .0172 

•On  the  basis  of  using  1,200  gallons  i>er  mile  for  a  10  ft.  width. 


Average 
hauH 

1.25 
1.75 

.75 

.8 

.5 
2.5 
1.76 
1.75 


ferent  methods  of  application  were  noted 
the  next  spring  after  the  roads  had  been 
subjected  to  the  wear  of  the  fall  traffic  and 
the  influences  of  winter  conditions.  The 
report  was  made  by  Mr.  Chapman  to  Frank 
L  Getman,  deputy  state  engineer,  and 
through  the  kindness  of  the  latter  we  are 
enabled  to  present  it  here.    It  is  as  follows : 

"In  commenting  upon  the  treatment  of 
itate  highways  with  oil  as  a  means  to  pre- 
vent the  dust  nuisance  and  preserve  the 
surface  of  the  road  I  would  call  your  at- 
tention to  the  results  of  the  use  of  Raglan 
oil  on  sections  of  the  state  highways  dur- 
ing 1906  and  1907. 

"On  the  Utica-Paris  road  in  Oneida 
county  the  dust  nuisance  was  entirely  ob- 
literated and  sections  of  the  road  which 
appeared  to  have  a  tendency  to  ravel  were 
held  together,  the  oil  preventing  the  binder 
from  being  loosened  and  blown  away. 
Where  the  road  was  sprinkled  with  a  coat- 
ing of  sand,  after  being  oiled,  the  results 
seemed  to  be  more  lasting,  the  oil  and 
sand  cushion  taking  the  wear  of  the  traffic 
for  practically  the  whole  season,  thereby 
protecting  the  macadam  surface,  which  re- 
mained solid  and  compact  and  free  from 
ruts  during  the  entire  season. 

"The  section  of  the  Loudon  road  in  Al- 
bany county  which  was  treated  as  left  by 
traffic,  although  one  of  the  main  highways 
leading  from  Albany  and  subjected  to  ex- 
cessive automobile  use,  presented  a  smooth 
and  compact  surface  at  the  end  of  the  sea- 
son. As  on  the  Utica-Paris  road,  the  ab- 
sence of  ruts  on  the  oiled  section  was  no- 
ticeable as  contrasted  with  the  surface  of 
the  section  of  highway  not  treated  with  the 
oil. 

"The  section  of  the  Delmar-Slingerland 
road  which  had  been  resurfaced  a  short 
time  previously  with  J^-'"-  stone,  an  excess 
of  sand  filler  being  used,  did  not  present  as 
favorable  results.  The  stone  used  for  re- 
surfacing was  of  a  poor  quality  and  tended 
to  grind  up  under  the  traffic,  thus  making 


road  was  well  shaped  before  the  applica- 
tion and  but  very  httle  oil  appeared  to  run 
off,  as  it  is  liable  to  do  on  a  hard  macadam 
surface,  but  was  taken  up  by  the  gravel 
surfacing.  Under  the  influence  of  traffic 
the  surface  became  more  compact  and  as  it 
was  rendered  impervious  to  water,  did  not 
become  soft  and  rutted  after  a  rain. 

"On  several  short  stretches  where  in  the 
previous  spring  the  road  had  broken  up, 
an  extra  application  was  made  and  in  the 
spring  of  1907  these  sections  were  as  com- 
pact and  well  bonded  as  the  balance  of 
the  road,  from  which  fact  it  can  be  seen 
that  the  asphaltic  oil  acts  as  a  binder  for 
the  road  material. 

"Besides  protecting  the  surface,  the  dust 
nuisance  was  entirely  eliminated  and  the 
residents  along  the  road  and  the  traveling 
public  spoke  in  the  highest  terms  of  the 
benefits  of  the  oiling. 

"From  our  use  of  oil  on  the  highways 
we  may  say  that  the  surface  should  be  well 
shaped  before  applying  and  if  on  a  macad- 
am road,  should  have  a  thin  wearing  course 
of  screenings  or  sharp  sand  spread  after 
the  application  of  the  oil.  The  best  results 
are  obtaitied  when  the  road  is  treated  in 
hot  weather,  as  the  oil  has  greater  pene- 
trating qualities  and  can  be  more  uniformly 
and  easily  applied. 

"The  benefits  derived  are  the  elimination 
of  the  dust  nuisance;  a  compact  and 
smoother  surface  free  from  ruts  and  the 
preservation  of  the  road  surface  by  the 
binding  together  of  the  surface  materials — 
all  of  which  tend  to  lengthen  the  life  of 
the  road  and  to  make  traveling  more  agree- 
able and  to  free  the  residents  along  the 
highways  from  the  dust  nuisance." 


Exports  of  iron  and  steel  from  the 
United  Kingdom  for  the  first  three  months 
of  the  current  calendar  year  show  a  de- 
cline compared  with  the  corresponding 
months  of  last  year  of  279,000  tons  in  vol- 
ume and  of  $9,195,251  in  value. 


Some   Data   on    the   Cost   of    Street 
Sweeping  Taken  from  a   Recent 
Report,  Together  with  Other 
Data  Secured  by   Engi- 
neering-Contracting. 

During  the  summer  of  1907  Mayor  Geo. 
B.  McClellan  appointed  Mr.  H.  de  B.  Par- 
sons, Dr.  Rudolph  Hering  and  Mr.  Samuel 
Whinery  a  commission  to  report  an  an  im- 
proved and  more  effective  system  of  street 
cleaning  and  waste  disposal  than  is  now  in 
operation  in  New  York  City.  At  the  end 
of  the  year  this  commission  made  its  re- 
port, which  has  since  been  printed  by  the 
city. 

The  report  covers  nearly  350  pages,  and 
has  in  it  much  valuable  information  on 
street  cleaning  and  waste  disposal.  The 
commission  has  made  a  study  of  many 
features  of  this  kind  of  work,  and  has  col- 
lected a  large  amount  of  data  on  the  sub- 
ject. There  is  a  great  lack  of  literature  on 
the  subject  of  street  cleaning,  and  this  re- 
port, written  to  a  great  extent  as  a  study 
on  the  subject,  comes  nearer  to  being  a 
treatise  on  street  cleaning  than  anything 
we  have  seen.  The  statistic  and  estimates 
given  in  it  cannot  be  •reproduced  in  a  single 
article,  but  we  purpose  to  publish  data 
from  this  report  in  future  issues.. 

The  report  discusses  at  some  length  the 
various  methods  used  in  street  cleaning,  and 
gives  an  estimated  cost  for  each  method 
described,  thus  allowing  a  comparison  of 
each  with  the  other.  The  estimate  on  hand 
sweeping  by  the  "patrol  method"  is  as  fol- 
lows :    Cost  of  one  outfit : 

One  hand  cart  , $10.00 

Five  cans  for  sweepings,  at  $2.50 12.50 

Four  hand  brooms,  at  65  cts 3.60 

One  shovel   75 

Two  steel  scrapers,  at  $2 4.00 

Total   $29.85 

Annual  charges: 

Interest  on  outfit  at  4% $1.19 

Repairs    and    depreciation    at 

60%    17.01 

Total  annual  charges $19.10 

Or  for  310  days,  per  day $0,062 

Cost    of    operation    per    day, 

I  sweeper  2.190 

Total  cost  per  day $2,252 

On  the  basis  that  one  sweeper  will  clean 
satisfactorily  8,000  sq.  yds.  of  pavement  per 
day  the  cost  per  1,000  sq.  yds.  will  be 
28.1  cts. 

In  closing  their  remarks  on  hand  sweep- 
ing the  commissioners  said : 

"A  modified  method  of  hand  sweeping 
in  use  in  a  number  of  American  and  for- 
eign cities  consists  in  substituting  for  the 
ordinary  push  broom  a  small  machine  with 
a  revolving  broom.  This  machine  is  gen- 
erally similar  to  the  large  machine  sweeper, 
except  that  it  is  designed  to  pick  up  its 
own  sweepings  and  deposit  them  in  an  at- 
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Uched  receptacle,  which  is  emptied  when 
necessary.  This  small  machine  is  pushed 
over  the  street  by  the  street  sweeper  and 
does  its  work  quite  well  when  the  street  is 
<lry.  It  is  extensively  used  in  Washington, 
where  it  is  well  liked.  One  objection  is 
that  on  heavy  traveled  streets  there  is  dif- 
iiculty  in  working  it  among  horses  and 
vehicles.  Upon  the  whole,  this  hand  sweep- 
ing machine  is  not  in  general  favor  in 
American  cities." 

It  is  to  be  very  much  regretted  that  this 
commission  of  eminent  engineers  did  not 
make  a  thorough  investigation  of  this 
sweeping  machine  and  report  their  findings 
•on  it.  This  type  of  machine  seems  to  us  to 
solve  some  of  the  problems  of  street  clean- 
ing, and  in  this  article  we  give  some  data 
that  we  have  collected.  We  realize  that 
there  can  be  some  objection  to  any  method, 
but  on  good  pavements  these  machines  can 
'effect  a  saving  over  the  patrol  hand  sweep- 
ing, and  at  the  same  time  do  much  more 
efficient  work. 

This  style  of  machine  has  been  used  in 
"Washington,  D.  C,  since  the  summer  of 
1901,  and,  as  the  commission  states,  "it  is 
•well  liked."  The  name  of  the  machine  used 
in  Washington  is  the  "Peerless,"  sold  by 
Jas.  S.  Barron,  of  New  York. 

Prior  to  the  installation  of  these  ma- 
chines in  Washington  a  patrol  sweeper 
•swept  daily  7456  sq.  yds.,  and  with  the 
pick-up  machine  the  same  man  covered 
■9,145  sq.  yds.,  an  increased  area  of  more 
than  22  per  cent.  In  order  to  compare 
Ihis  with  the  costs  given  above  the  same 
wages  will  be  applied.    Thus  we  have: 

Cost  of  one  outfit : 

One  Peerless  hand  sweeper $75-00 

Forty  bags 4-00 

Pour  upright  brooms  at  35  cts 1.4D 

One  shovel   75 

One  steel  loosener .40 

Total  ...$8i.SS 

Annual  charges: 

Int.  on  outfit  at  4% $3-a6 

Four  new  brooms  at  $4 16.00 

Depreciation  at  ao% 16.31 

Total  annual  charges $35-57 

Or,  for  310  days,  per  day $0,114 

One   man    2.190 

Total  cost  per  day $2,304 

With  the  area  of  9,145  sq.  yds.  swept  per 
•day  this  gives  a  cost  per  1,000  sq.  yds.  of 
^5.1  cts.,  or  just  3  cts.  less  than  the  esti- 
mated cost  of  the  patrol  sweeping. 

The  working  day  in  Washington,  like 
New  York,  is  8  hrs.,  but  the  machines  are 
■only  operated  6  hrs.  each  day,  as  the  men 
spend  2  hrs.  each  day  in  picking  up  paper. 
For  this  purpose  the  men  are  required  to  go 
•over  their  respective  sections  four  times  per 
day— the  first  thing  in  the  morning,  before 
lunch,  after  lunch,  and  towards  the  end  of 
the  working  day.  It  would  seem  possible 
that  this  paper  could  be  cared  for  in  some 
•other  way.     With  ordinances  properly  en- 


forced the  greater  part  of  it  should  be  put 
into  boxes  on  the  sidewalks  by  the  users 
of  the  street,  thus  preventing  the  paper 
from  being  scattered  in  the  street.  With 
the  waste  paper  eliminated  and  the  men 
employed  on  the  machines  operating  them 
8  hrs.,  the  area  covered  per  day  would  be 
between  11,000  and  12,000  sq.  yds.  The 
style  of  box  for  depositing  waste  paper 
should  be  somewhat  similar  to  the  package 
mail  boxes  used  by  the  government,  as  the 
self-closing  lids  prevent  the  paper  from 
being  blown  out  of  the  boxes  by  the  wind. 
Burlap  bags  should  likewise  be  used  for 
collecting  the  street  sweepings,  instead  of 
cans.  The  bags  are  cheaper  and  better 
adapted  to  the  work.  The  dirt  receptacle 
on  a  sweeper  ordinarily  holds  the  sweep- 
ings of  about  800  sq.  yds.  When  the  dirt 
is  dumped  from  the  sweeper  it  can  be  shov- 
eled into  a  bag,  the  bag  being  held  open  on 
hooks  made  for  the  purpose  on  the  handle 
of  the  machine.  The  bag  can  be  tied  up 
and  placed  on  the  sidewalk  for  the  pick-up 
wagon  to  carry  away.  With  a  bag  it  is 
not  possible,  either,  for  the  wind  or  some 
boy  to  scatter  the  dirt  as  with  an  open  top 
can.  With  the  machine  carrying  a  bag 
on  the  hooks  on  the  handle  paper  can  also 
be  picked  up  by  the  operator  as  he  passes 
a  piece  and  placed  in  the  bag.  With  bags 
3/  larger  load,  without  chance  of  spilling  any 
dirt,  can  be  carried  on  the  pick-up  wagon 
or  cart 

Upright  brooms  are  cheaper  than  push 
brooms,  and  can  be  used  with  this  machine, 
as  brooms  are  only  needed  to  sweep  the 
dirt  away  from  curbs  or  in  taking  up  the 
sweepings  after  the  machines  have  been 
emptied. 

The  steel  loosener  has  a  long  handle  and 
is  used  to  loosen  any  materials  that  have 
become  stuck  to  the  pavement,  the  length 
of  the  handle  admiting  of  this  being  done 
without  the  operator  leaving  his  position 
behind  the  machine. 

The  machine  uses  up  four  brooms  a  year, 
and  these  have  been  charged  in  the  annual 
expenses.  The  life  of  a  machine  is  from 
8  to  10  years,  hence  a  depreciation  of  20 
per  cent  per  year  is  more  than  ample  to 
allow,  and  this  will  also  cover  renewals,  as 
we  are  informed  by  the  manufacturer  that 
for  about  200  machines  used  by  the  city  of 
Washington  the  repair  parts  ordered  during 
the  past  two  years  have  not  amounted  to 
quite  $200,  or  a  yearly  expense  of  less  than 
so  cts.  for  each  machine. 

The  great  problem  in  street  cleaning  is 
the  removing  of  the  finer  particles  and  the 
dust.  The  commission,  in  its  report,  dwells 
at  some  length  on  this.  The  coarser  parti- 
cles, they  state,  are  easily  cleaned  up,  but 
even  when  a  street  has  been  swept  there 
still  remains  the  dust,  which  is  a  "serious 
menace  to  health  and  a  destructive  and  dis- 
comforting element  of  city  life."  The  hand 
pick-up  sweeper  does  not  take  up  all  of  this 
dust,  but  it  does  take  up  the  greater  part 
of  it,  as  is  evident  when  one  walks  along 
Pennsylvania  avenue  in  Washington  on  a 


windy  day,  for  it  is  possible  to  keep  one's 
eyes  open  without  having  them  filled  with 
dust.  In  New  York  a  puff  of  wind  meaiu 
a  cloud  of  dust.  On  this  point  the  super- 
intendent of  the  street  cleaning  department 
of  Washington,  in  his  report  dated  June  30^ 
1902,  in  commenting  on  the  work  of  these 
machines,  said: 

"The  daily  area  cleaned,  therefore,  was 
not  only  enlarged  and  the  expenses  reduced, 
but  the  streets  were  kept  cleaner  than  erer 
before." 

With  these  facts  of  economic  and  success- 
ful street  cleaning  within  the  reach  of  ill 
those  interested,  the  reader  will  naturall) 
ask,  "Why  is  this  hand  sweeping  machine 
not  in  general  favor  in  American  cities?" 

The  answer  is  not  difficult  to  give.  The 
aim  of  the  American  politician  who  con- 
trols and  rules  our  cities  and  towns  is  to 
furnish  work  to  t|ie  greatest  number  of 
men  possible.  These  men  are  voters  and 
help  to  keep  in  power  the  politician.  A 
labor  saving  device  is  apt  to  do  away  with 
the  employment  of  some  of  these  voters, 
hence  labor  saving  devices  are  not  in  gen- 
eral favor.  This  is  not  only  true  of  this 
hand  sweeper  but  it  has  been  the  case  with 
many  other  tools  and  appliances.  New 
York  City  uses  a  small  dump  cart  for  street 
and  waste  disposal,  when  a  dump  wagon 
holding  from  three  to  four  times  as  much 
should  be  used,  but  these  dump  wagons 
need  only  two  horses  and  a  driver,  while 
on  the  carts  four  men  are  needed  to  haul 
the  same  amount  of  material,  hence  the 
ward  politician  secures  jobs  for  four  men. 
and  on  election  day  he  can  count  on  four 
votes  instead  of  one. 

Even  under  these  circumstances  the  band 
sweeper  should  still  be  able  to  find  its  way. 
from  the  fact  that  the  area  allotted  to  one 
man  need  not  necessarily  be  increased,  but 
the  man  can  be  required  to  keep  that  area 
in  a  far  better  state  of  cleanliness  than  is 
now  the  practice. 


The  new  engineering  shops  of  the  Uni- 
veristy  of  Colorado  were  formally  opened 
by  dedication  exercises  on  April  25.  The 
principal  address  of  the  day  was  given  by 
Regis  Chauvenet,  LL.  D.,  former  President 
of  the  Colorado  School  of  Mines.  The 
shops  are  93  x  122  ft,  built  in  three  sec- 
tions with  modified  saw-tooth  roof.  The 
front  section  is  two  stories,  the  upper  pan 
being  used  by  the  General  EJiginetring 
Drawing  Department.  Below  are  rooms 
for  wood  turning  and  wood  bench  work. 
To  the  rear  are  the  lathes  and  other  heavy 
machine  tools  for  working  steel  and  iroa 
Across  the  hall  are  the  forge  and  foundry 
rooms,  equipped  with  all  the  appliances  re- 
quired in  modem  shop  practice. 


The  Sewer  Department  of  St  Louis. 
Mo., .  will  shortly  commence  the  prepara- 
tion of  plans  for  diverting  the  River  des 
Peres  through  Forest  Park  into  a  tuimel 
sewer  through  the  hills.  An  appropriation 
of  $1,500,000  for  constructing  the  sewer 
has  been  voted. 
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Water-works  and  Sewer  Section 


Note :  This  section  is  devoted  to  methods  and  costs  of  constructing  sewers 
and  water-worl(s.  It  will  cover  tlie  construction  worl<  for  all  details  of  water 
supply  and  sewerage,  including  sewage  purification  and  water  filtration. 


A  Hovel  Piece  of  Outfall  Sewer  Con- 
structloii,  Chicago,  111. 

The  accompanying  drawings  show  a 
method  of  constructing  a  short  length  of 
outfall  sewer  which  possesses  some  features 


the  point  of  intersectioa  The  old  sewer 
was  cut  into  through  the  arch  and  down 
about  to  the  springing  line  and  the  by-pass 
connected  with  this  opening.  A  dam  of 
sand  bags  was  then  put  across  the  inside  of 
the  old  sewer  and  the  flow  diverted  into 


it  was  found  necessary  to  withstand  the 
earth  pressure.  When  the  box  had  been 
completed  the  line  of  sheeting  across  the 
mouth  was  cut  partly  through  from  the  in- 
side with  an  axe  and  then  broken  out  with 
sledges,  letting  in  the  river  water.  The 
next  step  was  to  remove  the  dam  of  sand 
bags,  letting  the  sewage  pass  through  its 
new  channel.  This  lowered  the  flow  line 
enough  to  permit  the  by-pass  break  in  the 
old  sewer  arch  to  be  repaired.  The  mate- 
rial passed  through  by  the  new  sewer  was 
unfit  for  backfilling  and  special  material 
had  to  be  hauled  in.  Where  the  new  sewer 
was  built  alongside  the  old  box  outfall  it 
was  reinforced  by  the  concrete  saddle 
shown  by  Fig.  2.  The  construction  work 
was  done  in  three  weeks.  Mr.  R.  A.  Bon- 
nell  was  the  engineer  in  charge  of  the 
work. 


Fig.  1 — Plan  of  Sewer  Outlet,  Canal  Place,  Chicago,  III. 


of  interest.  The  sewer  had  been  completed 
in  1888  to  the  point  shown  by  Fig.  i  about 
220  ft  from  the  Chicago  River;  it  was  of 
brick  and  9  ft.  in  diameter.  From  the  end 
of  the  sewer  proper  to  the  river  a  wooden 
box  outfall  was  constructed  to  handle  the 
sewage  temporarily  until  the  improvement 
of  the  adjacent  land  made  a  permanent  con- 
struction necessary.  This  permanent  con- 
struction was  decided  upon  by  the  Depart- 
ment of  Public  Works  in  1907,  and  was 
carried  out  in  the  manner  to  be  described. 

Referring  to  Fig.  I  it  will  be  seen  that 
the  wooden  box  outfall  bore  away  at  an 
angle  from  the  line  of  the  sewer  proper. 
It  will  also  be  noticed  that  the  present 
dock  line  of  the  river  is  some  50  ft.  beyond 
the  established  dock  line  to  which  the  river 
will  ultimately  be  cut.  The  plan  decided 
upon  was  to  construct  the  permanent  sewer 
to  the  legal  dock  line  and  for  the  remain- 
ing 50  ft.  to  construct  a  wooden  box  out- 
fall which  could  be  torn  out  when  the  river 
was  finally  widened.  Figures  2  and  3  show 
the  details  of  the  sewer  and  masonry  bulk- 
head, and  Fig.  4  shows  the  details  of  the 
temporary  wooden  box  outfall.  These 
drawings  explain  the  construction  adopted 
quite  clearly. 

The  work  was  done  by  contract  by  Nash 
Bros.,  contractors,  Chicago,  111.,  at  a  con- 
tract price  of  $32.33  per  lin.  ft.  This  price 
included  the  building  of  the  masonry  out- 
fall bulkhead,  but  did  not  include  the 
wooden  box  outfall.  The  work  presented 
some  difficulties  on  account  of  the  heavy 
flow  of  sewage  in  the  g-h.  sewer,  which 
wen  in  dry  weather  flows  nearly  half  full. 
The  first  work  done  was  to  build  the  ma- 
sonry outfaU  bulkhead  and  to  construct  the 
brick  sewer  back  inland  to  the  point  where 
it  intersected  the  old  wooden  box  outlet. 
Meantime  a  by-pass  as  shown  by  Fig.  i  was 
constructed  from  the  end  of  the  old  sewer 
to  a  connection  with  the  old  box  beyond 


the  by-pass  and  thence  through  the  old  box 
outlet  to  the  river.  This  left  the  ground 
free  for  constructing  the  remainder  of  the 
new  sewer  and  for  connecting  it  up  with 


The  expenditure  in  forest  management  in 
Switzerland  ranges  from  $1.50  to  $7  per 
.icre,  and  the  net  annual  returns  range  from 
$3  per  acre  in  the  forests  where  least  is  ex- 
pended, to  $8  to  $9  per  acre  in  the  city 
forest,  where  most  is  expended. 


Somerville,  Mass.,  constructed  S,8oo  sq. 


Fig.  2 — Sections  of  Canal   Place  Outlet  Sewer. 


the  old  work.  As  this  construction  pro- 
gressed the  new  box  outlet  was  constructed. 
Wakefield  sheet  piling  was  driven  as  indi- 
cated by  Fig.  4,  the  top  of  the  sheeting  be- 


ff 


yds.  of  macadam  pavement  in  1907  by  day 
labor  at  a  cost  of  $0.65  per  square  yard. 


Orfurn 


Fig.  3— Outfall 


Enf-'Cantr. 
Bulkhead,   Canal 


ing  left  high  enough  to  keep  out  the  river. 
The  excavation  was  then  made  and  the  box 
completed  as  shown.  It  was  intended  at 
first  to  do  without  the  interior  bracing,  but 


,'f" 


Place  Sewer  Outlet. 

including  grading.  Broken  stone  cost  $1.09 
per  ton  on  cars,  and  laborers  were  paid  $2 
per  8-hour  day ;  $3.50  was  the  average  paid 
for  a  team  with  driver. 
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The  New  Ohio  Law  Governing  Water 

and  Sewage  Purification  and 

Stream  Pollution. 

A  sanitary  enactment  of  particular  inter- 
est to  city  engineers  has  recently  been 
passed  by  the  Ohio  State  Legislature.  This 
gives  the  State  Board  of  Health  power  to 
require  the  construction  of  water  and  sew- 
age purification  plants  and  supervisory  con- 
trol over  such  plants  after  construction. 
The  full  text  of  the  law  is  as  follows : 
A  BILL  TO  AUTHORIZE  THE  STATE 

BOARD  OF  HEALTH  TO  REQUIRE 

THE  PURIFICATION  OF  SEWAGE 
.   AND    PUBLIC    WATER    SUPPLIES 

AND      TO      PROTECT      STREAMS 

AGAINST  POLLUTION. 
Be  it  enacted  by  the  General  Assembly  of 

the  state  of  Ohio : 

Section  i.  Whenever  the  council  or 
board  of  health  of  any  city  or  village,  or 
the  commissioners  of  any  county,  or  the 
trustees  of  any  township  make  complaint  in 
writing  to  the  state  Board  of  Health,  set- 


stream,  water  course,  lake  or  pond,  it  shall 
notify  such  city,  village,  corporation  or 
person  causing  the  contamination  or  pollu- 
tion of  any  such  stream,  water  course,  lake 
or  pond  of  its  findings  and  give  them  an 
opportunity  to  be  heard,  and  after  such 
hearing  if  the  state  Board  of  Health  deter- 
mines that  improvements  or  changes  are 
necessary  and  should  be  made,  it  shall  re- 
port its  findings  to  the  governor  and  at- 
torney general,  and  upon  their  approval 
said  board  shall  notify  such  city,  village, 
corporation  or  person  to  install  such  works 
or  means  satisfactory  to  said  board,  for 
purifying  or  otherwise  disposing  of  its 
sewage  or  other  wastes,  or  to  change  or 
enlarge  existing  works  in  a  manner  to  be 
satisfactory  to  said  board;  such  works  or 
means  must  be  completed  and  put  into  op- 
eration within  a  time  to  be  fixed  by  said 
board,  which  time  shall  be  subject  to  the 
approval  of  the  governor  and  attorney  gen- 
eral. Provided  that  no  city  or  village  that 
is  now  discharging  sewage  into  any  river 
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Fig.  4— Wooden  Outfall 

ting  forth  that  a  city,  or  village,  or  cor- 
poration, or  person  is  discharging  or  per- 
mitting to  be  discharged  any  sewage  or 
other  wastes  into  any  stream,  water  course, 
lake  or  pond  and  is  thereby  creating  a 
public  nuisance  detrimental  to  health  or 
comfort,  or  is  polluting  the  source  of  any 
public  water  supply,  it  shall  be  the  duty  of 
the  state  Board  of  Health  to  forthwith  in- 
quire into  and  investigate  the  conditions 
complained  of;  and  whenever  the  state 
Board  of  Health  finds  after  investigation 
that  the  source  of  public  water  supply  of 
any  city,  village  or  community  in  this  state 
is  being  subject  to  contamination  or  has 
been  rendered  impure  by  reason  of  the  dis- 
charge of  sewage  or  other  wastes,  or  in 
any  other  manner  by  any  city,  village,  cor- 
poration or  person;  or  whenever  said 
board  finds  that  such  sewage  or  other 
wastes  have  so  corrupted  any  stream, 
water  course,  lake  or  pond  as  to  give  rise 
to  foul  and  noxious  odors,  or  to  conditions 
detrimental  to  the  health  or  comfort  of 
those    residing    in     the    vicinity    of    such 


for  Canal  Place  Sewer. 

which  separates  the  state  of  Ohio  from  an- 
other state  shall  be  required  to  install  sew- 
age purification  works  as  long  as  the  un- 
purified  sewage  of  cities  or  villages  in  any 
other  state  is  discharged  into  said  river 
above  said  Ohio  city  or  village. 

Sec.  2.  Whenever  the  Board  of  Health 
or  health  officer  of  any  city  or  village,  or 
10  per  cent  of  the  electors  thereof,  file 
with  the  state  Board  of  Health  a  com- 
plaint in  writing,  setting  forth  that  it  is  be- 
lieved that  the  public  water  supply  of  such 
city  or  village  is  impure  and  dangerous  to 
health,  it  shall  be  the  duty  of  the  state 
Board  of  Health  to  forthwith  inquire  into 
and  investigate  the  conditions  complained 
of;  and  whenever  the  state  Board  of 
Health  finds  after  investigation  that  the 
public  water  supply  of  any  city  or  village  is 
impure  and  dangerous  to  health  and  that 
it  is  not  practicable  to  sufficiently  improve 
the  character  of  such  supply  by  removing 
the  source  or  sources  of  pollution  affecting 
it,  or  if  said  board  finds  that  such  water 
supply  is  being  rendered  impure  by  reason 


of  improper  construction  or  inadequate 
size  of  existing  water  purification  works,  it 
shall  notify  such  city,  village,  corporation 
or  person  owning  or  operating  such  water 
supply  of  its  findings  and  give  them  an  op- 
portunity to  be  heard,  and  after  such  hear- 
ing if  the  state  Board  of  Health  determines 
that  improvements  or  changes  are  neces- 
sary and  should  be  made,  it  shall  report  its 
findings  to  the  governor  and  attorney  gen- 
eral, and  upon  their  approval  said  board 
shall  notify  such  city,  village,  corporation 
or  person  owning  or  operating  such  water 
supply  to  change  the  source  of  supply  or  to 
install  and  place  in  operation  water  purifi- 
cation works  or  device  satisfactory  to  said 
board,  or  to  change  or  enlarge  existing 
water  purification  works  in  a  manner  satis- 
factory to  said  board,  within  a  time  to  be 
fixed  by  said  board,  which  time  shall  be 
subject  to  the  approval  of  the  governor  and 
attorney  general. 

Sec.  3.  Whenever  the  state  Board  of 
Health  finds,  upon  investigation,  that  any 
water  or  sewage  purification  works,  on  ac- 
count of  incompetent  supervision  or  ineffi- 
cient operation,  is  not  producing  an  eflSucnt 
as  pure  as  might  reasonably  be  obtained 
from  such  plant,  and  by  reason  of  which 
any  public  water  supply  has  become  dan- 
gerous to  health,  or  any  stream  or  body  of 
water  has  become  offensively  polluted,  or 
has  become  a  public  nuisance,  said  board 
shall  issue  an  order  to  the  officers,  board 
or  department  of  any  city  or  village,  or  the 
corporation  or  person  having  charge  of  or 
owning  such  plant,  to  secure  an  effluent  as 
pure  as  might  be  reasonably  expected  from 
such  plant  and  satisfactory  to  said  board; 
and  if  such  officer,  board  or  department  of 
any  city  or  village,  or  such  corporation  or 
person  fails,  for  a  period  of  five  days  after 
receiving  such  order,  to  secure  such  an 
effluent,  the  sute  Board  of  Health  shall  re- 
port the  fact  to  the  governor  and  attorney 
general  and  upon  their  approval  may  order 
such  officer,  board  or  department  or  owner 
of  such  plant  to  appoint  within  ten  days 
and  pay  the  salary  of  a  competent  person 
to  be  approved  by  said  state  Board  of 
Health  to  take  charge  of  and  operate 
such  works  so  as  to  secure  the  results  de 
manded  by  the  state  Board  of  Health. 

Sec.  4.  If  in  any  case  any  order  of  the 
state  Board  of  Health,  when  approved  by 
the  governor  and  attorney  general,  and 
made  in  pursuance  to  the  provisions  of  this 
act,  is  not  acceptable  to  any  city,  village, 
corporation  or  owner  affected  thereby,  such 
city,  village,  corporation  or  owner  shall 
have  the  right  to  appeal  as  follows,  to-wit: 
The  necessity  for  and  reasoiubleness  of 
such  order  may  be  submitted  to  two  repu- 
table and  experienced  sanitary  engineers, 
one  to  be  chosen  by  the  city,  village,  cor- 
poration or  owner  to  which  such  order  of 
the  state  Board  of  Health  applies  and  the 
other  chosen  by  the  state  Board  of  Heahh, 
who  shall  not  be  regularly  employed  by 
said  board  and  who  shall  act  as  referee  en- 
gineers.   If  the  engineers  so  chosen  are  un- 
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able  to  agree  then  they  shall  choose  a  third 
engineer  of  like  standing,  and  the  vote  of 
the  majority  shall  be  final  and  binding. 
The  referee  engineers  herein  provided  for 
shall  have  power  to  affirm,  modify,  or  re- 
ject the  order  of  the  state  Board  of  Health 
submitted  to  them,  and  their  decision,  as 
reported  in  writing  to  the  governor  and 
attorney  general,  which  shall  be  rendered 
within  a  reasonable  time,  shall  be  accepted 
by  the  state  Board  of  Health,  and  shall  be 
enforced  by  said  board  in  the  manner  pro- 
vided for  in  this  act  The  fees  and  ex- 
penses of  said  referee  engineers  shall  be 
equally  divided  between  the  city,  village, 
corporation  or  owner  recluesting  such  ref- 
erence and  the  state  Board  of  Health. 

Sec.  s.  It  shall  be  the  duty  of  every  such 
municipal  council,  department  or  officer 
having  jurisdiction  to  provide  for  the  rais- 
ing of  revenues  by  tax  levies,  sale  of  bonds 
or  otherwise  to  take  all  steps  necessary  to 
secure  the  funds  for  any  such  purpose  or 
purposes;  and  when  so  secured,  or  the 
bonds  thereof  have  been  authorized  by  the 
proper  municipal  authority,  the  same  shall 
be  considered  as  in  the  treasury  and  appro- 
priated for  such  particular  purpose  or  pur- 
poses, and  cannot  be  used  for  any  other 
purpose;  provided  that  the  bonds  herein 
authorized  to  be  issued  for  the  purposes 
enumerated  in  this  act  shall  not  exceed  S 
per  cent  of  the  total  value  of  all  property 
in  any  city  or  village,  as  listed  and  as- 
sessed for  taxation,  which  may  be  in  addi- 
tion to  the  total  bonded  indebtedness  al- 
lowable under  the  provisions  of  Sec.  2,835 
of  the  Revised  Statutes,  but  the  question 
of  the  issuance  of  such  bonds  shall  not  be 
required  to  be  submitted  to  a  vote. 

Sec.  6.  If  any  council,  department  or  of- 
ficer of  any  municipality,  or  person  or  pri- 
vate corporation,  shall  fail  or  refuse  for  a 
period  of  jO  days  after  notice  given  him  or 
them  by  the  state  Board  of  Health  of  its 
findings  and  the  approval  thereof  by  the 
governor  and  attorney  general  of  the  state 
of  Ohio,  to  do  and  perform  any  act  or  acts 
required  of  him  or  them  to  be  done  and 
performed  by  this  act,  such  members  of 
council  or  department,  and  such  officer  or 
officers,  or  person  or  private  corporation 
shall  be  and  become  personally  liable  for 
such  default,  and  upon  conviction  thereof 
shall  forfeit  and  pay  to  the  state  Board  of 
Health  $500  •  •  ♦  to  be  deposited  with 
the  state  treasurer  to  the  credit  of  said 
board;  provided,  however,  that  the  gov- 
ernor and  attorney  general,  upon  good 
ause  shown,  may,  in  their  discretion,  re- 
mit said  penalty,  or  any  part  thereof. 

Sec.  7.  An  action  may  be  begun  for  the 
recovery  of  any  such  penalty  by  the  prose- 
cuting attorney  of  any  county  in  the  name 
of  the  state  of  Ohio  in  the  court  of  com- 
mon pleas  of  such  county  having  jurisdic- 
tion of  any  such  party  or  parties ;  or  it  may 
be  begun  by  the  attorney  general  in  any 
such  county  or  in  the  county  of  Franklin, 
as  provided  for  by  Sees.  210  and  211  of  the 
Revised  Statutes  of  Ohio. 


Railway  Section 


Note:  This  section  is  devoted  to  methods  and  costs  of  constructing  rail- 
ways, it  will  cover  road-bed  and  track  construction,  contractor's  plant  and 
organization,  surveying  methods  and  permanent  way  structures. 


The  Itemized  Cost  of  the  Great  North- 
ern Railway  System  as  Estimated 
by  Its  Chief  Engineer. 

In  our  issue  of  April  15  we  gave  an 
estimate  of  the  cost  of  the  Northern  Pacific 
Railway  similar  to  the  one  that  will  be 
given  here.  Both  these  estimates  were  pre- 
sented as  testimony  before  the  Interstate 
Commerce  Conmiission  in  their  hearing  of 
the  "Spokane  Rate  Case."  Since  the  object 
of  the  hearing  was  to  ascertain  the  reason- 
ableness of  railway  rates  on  the  N.  P.  and 
on  the  G.  N.  railways,  the  railways  natur- 
ally claimed  a  high  physical  value  for  their 
property.  As  stated  in  our  April  15  issue, 
Mr.  Halbert  P.  Gillette,  testifying  in  be- 
half of  the  city  of  Spokane,  claimed  that 
the  estimates  presented  by  the  railways 
were  much  too  high,  frequently  being  high 
not  only  as  to  unit  prices  but  as  to  quan- 
tities. 

Mr.  A.  H.  Hogeland,  Chief  Engineer  of 
the  Great  Northern  Railway,  presented  the 
following  as  his  estimate  of  the  cost  of  re- 
producing the  railway  new  at  present 
prices. 

The  mileage  of  the  Great  Northern  under 
operation  April  i,  1907,  was: 

Miles. 

Main  track 6,523.09 

Second,  3d,  4th,  5th  and  6th  track.     112.25 
Side  track  i,48o.24' 


paratus   

386,190 

ic 

Tclejrraoh  lines  

2,198,283 

16. 

Station    buildings    and    fix- 

tures   

3,276,300 

17 

Shops,      roundhouses      and 

turntables    

3,667,900 

18. 

Shop  machinery  and  tools. . 

1.779.692 

19- 

Water  stations 

1,983,325 

20. 

Fuel  stations  

575.700 

21. 

Grain  elevators   

2,708,100 

22. 

Storage  warehouses  

276,500 

?3 

Docks  and  wharves 

1,222,900 

IS-OOO 

24- 

Gas  making  plants 

25- 

Miscellaneous   structures — 

3,194350 

26. 

Track  and  bridge  tools 

142,877 

27- 

Stores  and  supplies  on  hand 

Feb.  28,   1907 

5.395.463 

?8 

Contingencies   

15.291.252 

29. 

Equipment : 

Locomotives. $10,756,324 

Passenger 

cars  4,915,764 

Frt.  cars  and 

other  equip.  25,249.096 

40,921,184 

Total  $373,688,224 

30.  General  and  legal  expenses 

(1%) ••      3.736,882 

Total    $377425,106 

31.  Interest       during       constr. 

(10%) 37,742,510 


Grand  total  of  all  tracks 8,115.58 

Mr.  Hogeland's  estimate  of  the  cost  was 

presented    in    the    following    summarized 

form: 

1.  Engineering   $6,870,187 

2.  Right   of   way   and    station 

grounds  87.067,532 


Grand  total  $415,167,616 

Engineering  was  estimated  at  3  per  cent 
of  all  items  requiring  engineering  super- 
vision, being  all  items  except  items  2,  a6, 
27,  29.  30  and  31. 

Right  of  way  and  station  grounds  were 
estimated  by  the  Right   of  Way  Depart- 
ment. 
The  grading  was  estimated  as  follows : 


27,018  acres  clearing  at 

340,000  square  rods  grubbing  at 

165,438,650  cubic  yards    earth   at 

33,973,350  cubic  yards  hardpan  at 

8.441,860  cubic  yards  loose  rock  at 

12,771,060  cubic  yards  solid  rock  at 

1,765,675  cubic  yards  riprap  at 

92.500  cubic  yards  retaining  wall  at 
194,250  cubic  yards  slope  wall  at 


Total  grading 


$82.50 

$  2.228,985 

1.65 

561,000 

0.31 

51,285,982 

0.45 

16.288,008 

0.65 

4,643,023 

1.10 

14,048,166 

2.00 

3,531.350 

9.00 

832,500 

3.60 

679.875 

}93.098,889 

3.  Grading 93,098,889 

4.  Tunnels 7447,620 

5.  Bridges,  trestles  and  culverts.  17,953,028 

6.  Ties   18,690,731 

7.  Rails  3i,o.S4.392 

8.  Track  fastenings   7.375495 

9.  Frogs  and  switches 904450 

10.  Ballast   10,509,000 

11.  Track  laying  and  surfacing.  6,998409 

12.  Fencing  right  of  way 760,815 

13.  Crossings,  cattle  guards  and 

signs 1,922,160 

14.  Interlocking    or    signal    ap- 


Mr.  Hogeland  testified  that  the  quantities 
of  grading  were  arrived  at  as  follows: 
"For  82  per  cent  of  the  mileage  of  the  sys- 
tem the  actual  quantities  moved  in  con- 
struction were  obtained  from  Engineering 
Department  records.  For  the  balance  of 
the  system  the  quantities  could  not  be  ob- 
tained in  that  way,  because  no  records  were 
available,  and  they  were  estimated  from 
profiles  and  by  comparison  with  adjacent 
portions  of  the  system  where  the  quantities 
were  known.  To  these  quantities  were 
added  the  quantities  moved  since  construc- 
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tion,  in  widening  banks,  reducing  grades, 
taking  out  sags,  filling  bridges  and  widen- 
ing and  deepening  cuts.  The  result  being 
the  actual  quantities  as  nearly  as  possible 
to  arrive  at  same,  required  to  make  the 
roadbed  as  it  exists  today." 

It  will  be  noted  that  Mr.  Hogeland's  esti- 
mate gives  an  average  of  33,250  cu.  yds.  of 
excavation  per  mile  of  main  track,  dis- 
tributed thus: 

Earth    75  0% 

Hardpan    I54% 

Loose  rock 3-8% 

Solid  rock 5-8% 


Overhaul    O.04S 

Transporting  men,   etc • .  ox)SS 


Total    ioao% 

Mr.  Hogeland  testified  that  the  part  of 
the  G.  N.  east  of  Havre  (4.553  miles  of 
main  line)  averaged  ^,760  en.  yds.  per 
mile,  whereas  the  line  west  of  Havre  (3.082 
miles  of  main  line)  averaged  45,250. 

Mr.  Hogeland  gave  the  percentages  as 
follows : 

East  of  West  of 
Havre.     Havre. 

Earth    884%      57.0% 

Hardpan    10.2         224 

Loose  rock i.i  74 

Solid    rock 0.3  13.2 


Total    100.0%     100.0% 

Mr.  Gillette  testified  that  Mr.  Hogeland's 
estimate  of  yaidage  per  mile  was  much  too 
high,  and  cited  actual  records  of  the  G.  X. 
in  the  state  of  Washington  where  much  of 
the  heaviest  grading  on  the  G.  N.  is 
found.  But,  as  we  shall  publish  in  detail 
Mr.  Gillette's  quantities  and  estiniatcs  of 
cost  of  each  of  the  railway  systems  in  the 
state  of  Washington,  the  reader  may  make 
comparisons  for  himself. 

Mr.  Hogeland  arrived  at  his  unit  prices 
as  follows: 
Clearing :  Per  Acre. 

Contract   price $75.00 

Transporting  men,  tools  and  supplies    7.50 


$82.50 
Per 
Grubbing:  Sq.  Rod. 

Contract   price $1.50 

Transporting  men,  etc 0.15 


$1.65 
Per 
Earth :  Cu.  Yd. 

Contract  price  up  to  1,000  ft.  haul... $0.23 

Overhaul    0035 

Transporting  men.  etc 0.045 


$0.31 
Per 
Hardpan:  Cu.  Yd. 

Contract  price  up  to  i.ooo  ft $0.35 

Overhaul    0.045 

Transporting  men,  etc 0.055 

$0-45 
Per 
Loose  rock :                                     Cu.  Yd. 
Contract  price  up  to  i.ooo  ft $0.45 


$0.55 
Per 


Solid    rock Cu.  Yd. 

Contract  price  up  to  i,ooo  ft $1.00 

Overhaul    0.045 

Transporting  men,  etc 0.055 


$1.10 
Per 
Riprap :  Cu.  Yd. 

Contract   price $1.50 

Overhaul  or  train  service 0.35 

Transporting  men,  etc 0.15 


$2.00 
Per 
Retaining  wall:  Cu.  Yd. 

Contract  price  (concrete  or  rubble) . .  .$7.50 

Train   service 0.80 

Transporting  men,  etc 0.70 


$9.00 
Per 
Slope  wall :  Cu.  Yd. 

Contract   price $2.50 

Train   service 0.75 

Transporting  men,  etc 0.25 

$350 
It  is  interesting  to  note  in  this  connec- 
tion that  the  actual  yardage  of  excavation 
on  about  700  miles  of  the  G.  N.  in  the 
state  of  Washington  was  26,000  cu.  yds. 
per  mile  for  the  original  construction  in 
the  early  '90's,  and  that  the  item  of  "over- 
haul" actually  averaged  less  than  J4  ct  per 
cu.  yd.  for  every  yard  of  material  excavat- 
ed, as  compared  with  the  4%  cts.  estimated 
by  Mr.  Hogeland.  The  free  haul  limit  was 
I.ooo  ft.  Much  the  same  criticism  also  ap- 
plies to  Mr.  Hogeland's  estimate  of  the 
cost  of  transporting  men  and  supplies  to 
and  from  the  site  of  the  work. 

Mr.  Hogeland's  estimate  of  tunnels  was 
as  follows: 

5.232  lin.  ft.  unlined  sgl.  track  tun- 
nel at  $70 $  366.240 

17,346    lin.    ft.    timber    lined    sgl. 

track  tunnel  at  $120 2,081,520 

6,139   lin.    ft.   concrete   lined   sgl. 

track  tunnel  (Boulder)  at  $175  1,074.325 
'3.813  lin.   ft.  concrete  lined   sgl. 

track  tunnel  (Cascade)  at  $195  2.693.535 
5.141    lin.    ft.   concrete   lined   dbl. 
track  tunnel  at  Seattle.  $1,848,- 
000,  two-thirds  to  G.  N 1.232,000 


Total    $7447,620 

The  unit  prices  were  arrived  at  as  fol- 
lows : 

Per 
Unlined  tunnel :                               Lin.  Ft. 
Contract  price  for  standard  unlined  sec- 
tion     $55 

Extra  excavation 8 

Transporting  men,  tools,  .supplies,  etc. ..     7 

$70 


Per 
Timber  lined  tunnel :  Lin  Ft. 

Contract    price    for    standard    unlined 

section    $55 

Enlargement  for  timber  lining 30 

Timber  and  iron  in  place 25 

Transporting  men,  etc 10 

$120 

Concrete  lined  tunnels : 

(Boulder  Tunnel.) 

Ptr 
Lin.  Ft. 

Excavation  $90 

Temporary  timber  lining » 

Permanent  masonry  lining 4; 

Transporting  men,  etc » 

$1/5 
(Cascade  Tunnel.)  Per 

Lin.  Ft 

Excavation   $95 

Temporary  timber  lining   25 

Permanent  concrete  lining 50 

Transporting   men,    etc 25 


Bridges,  trestles  and  culverts: 
I  stone  arch  (Minneapolis),  1,770 

lin.  ft $ 

260  steel  bridges  with  masonry 

piers,  63,557  lin.  ft 

3,934  timber  trestles,  429,851  lin. 

ft 

189    Howe    truss    spans,    19,996 

lin.  ft 

4',940  permanent  culverts 

4,021  timber  culverts 


$195 
867,001) 

5,216480 

905,478 
3,021,685 

1,000,740 


Total    $17^53^ 

Mr.  Hogeland  did  not  give  the  number 
of  pounds  of  steel,  yardage  of  masonry, 
etc.  He  stated,  however,  that  he  used  the 
following  unit  prices,  to  which  he  subse- 
quently added  yi  ct.  per  ton  per  mile  for 
transporting  the  materials,  so  that  these 
unit  prices  do  not  include  the  cost  of  trans- 
porting the  materials: 

Steel  in  bridges :  Per  Ton. 

Contract  price  ready  to  erect,  f.  o.  b. 

St.   Paul $65.00 

Mill  and  shop  inspection 75 

Erection   12.00 

Painting   2.25 

$8olOO 

This  is  equivalent  to  4  cts.  per  lb.  erecttd. 
exclusive  of  the  cost  of  transportation  from 
St.  Paul. 

Per 

Masonry :  Cu.  Yd. 

First    class $i2 

Second    class 8 

Concrete    6 

Excavation,  coflFer  dams,  pumping,  etc.. 
variable. 

Timber  trestles: 

Timber  in  place,  per  M $3^5" 

Piling  in  place,  per  ft oj5 

Wrought  iron,  per  lb 0.05 

Freight  to  be  added. 
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Howe  truss  spans: 
44  ft 


Per 
Lin.  Ft. 

$18.50 

da  ft 37.00 

75  ft 34-00 

«7/j   ft 3SS0 

100  ft 3750 

I2S  ft 4200 

ISO  ft 45-00 

Freight  to  be  added. 

Howe  truss  timber,  per  M $25.00 

Rods,  plates,  etc 0.03 

Bolts   0.02s 

Freight  to  be  added. 

Per 

Vitrified  pipe  culverts:  Lin  Ft. 

12-in.  pipe $0.25 

18-ia  pipe 0.50 

34-iii.  pipe I-IS 

a7-itL  pipe I-S2 

Freight  to  be  added. 

Cast  iron  pipe  culverts,  $30  per  net  ton, 
-plus  freight. 

Mr.  Hogeland  estimated  23so  ties  per 
mile  of  main  track  and  2,750  per  mile  of 
fide  track,  at  the  following  cost: 

Delivered  on  right  of  w^y $0.48 

Train  service  and  loading  and  hand- 
ling     0.09 

Bumettizing  %  of  all  ties  at  16  cts. . .  0.04 
Transporting  500  mi.  at  ^  ct.  ton  mile  0.21 

Total  $0.82 

He  estimated  8,880  sets  of  switch  ties  as 

follows  per  set : 
F.  0.  b.  mill,  per  M $60 

Transporting  500  miles,  per  M IS 

$75 
The  rails  for  the  main  track  averaged 
<8.i  lbs.  per  yd.  and  for  the  side  track  60 
lbs.  Five  rails  per  mile  were  added  for 
"repair  rails."  The  cost  of  rails  was  esti- 
mated to  be : 

Per 
Gross  Ton. 

F.  o.  b.  St.  Paul,  including  handling $32 

Transp.  800  miles  at  54  ct.  ton  mile 4 

$36 
.Angle  bars  were  estimated  at  17,600  lbs. 
-per  mile  of  side  track  at  a  cost  of : 

Per 
Net  Ton. 

F.  o.  b.  St.  Paul $4D 

Transporting   800    miles 4 

$44 
Bolts  and  nuts  were  estimated  at  1,800 
lbs.  per  mile  of  main  track  and.  1.500  lbs. 
per  mile  of  side  track,  at  a  cost  of : 

Per 
Net  Ton. 

F.  o.  b.  St.  Paul $54 

Transporting  800  miles 4 

$58 
Spikes  were  estimated  at  6,500  lbs.  per 
■mile  of  track,  at  a  cost  of : 


Per 
Net  Ton. 

F.  o.  b.  St  Paul $42 

Transporting  800  miles 4 

$46 
Tie  plates  were  estimated  at  29,000  lbs. 
per  mile  of  track  where  fully  tie  plated  (or 
5  lbs.  per  tie  plate),  and  it  was  assumed 
that  2,451  miles  were  fully  tie  plated  and 
1,950  miles  half  tie  plated,  at  a  cost  of: 

Per 
Net  Ton. 

F.  o.  b.  St.  Paul $45 

Transporting  800  miles 4 

$49 

It  was  assumed  that  750  miles  of  track 

were   provided   with    rail   braces   at   2,000 

braces  per  mile,  at  a  cost  of  10  cts.  per 

brace. 

Summary  of  track  fastenings : 

Angle  bars $3*090,736 

Bolts  and  nuts 43i4t88 

Spikes 1.304.284 

Tie  plates 2,399,187 

Rail  braces 150,000 


$7,375,495 
Mr.    Gillette    testified    that    these    items 

were  substantially  correct  except  as  to  the 

number  of  tie  plates,  which  was  very  much 

overestimated. 
Frogs  and' switches : 

Complete  turnout,  f.  o.  b.  St.  Paul 
(3.7S0  lbs.) $85.00 

Transp.  800  mi.  at  Vi  ct.  ton  mile 7.50 


$9250 
8,880    turnouts    (except     ties)    at 

$92.50    $821400 

302  crossing  frogs  at  $275 83,050 


$904450 

The  "complete  turnout"  includes  switch 
stand  and  bolts,  lamp,  switch  points,  con- 
necting and  tie  rods,  plates,  rail  braces, 
clips,  frog  and  guard  rail,  but  does  not  in- 
clude cross  ties. 

Mr.  Hogeland  estimated  that  3,750  miles 
of  the  main  track  averaged  3,000  cu.  yds.  of 
gravel  ballast  per  mile,  and  that  1,900  miles 
averaged  2,250  cu.  yds.  per  mile.  Of  the 
1480  miles  of  side  track,  he  estimated  that 
950  miles  were  ballasted  with  1,500  cu.  yds. 
per  mile.  .  This  made  a  grand  total  of 
16,950,000  cu.  yds.  of  ballast  on  the  system, 
the  cost  of  .which  was  estimated  as  follows: 

Per 
Cu.  Yd. 
Loading,     unloading,     putting    under 

track  and  dressing  track $0.27 

Maintenance    and    repairs     of     steam 

shovels    0.05 

Train    service,    hauling,    repairs    and 

rental  of  equipment,  transp.  of  men. 

tools  and  supplies 0.30 

$0.62 

Mr.  Gillette  testified  that  this  estimate  of 

unit  cost  was  fully  50  per  cent  more  than 


the  actual  cost  as  shown  by  the  records  of 
the  G.  N.  and  that  gravel  ballast  could  be 
placed  for  less  than  40  cts.  per  cu.  yd.  un- 
der existing  conditions. 

Mr.    Hogeland     estimated    the   cost    of 
track  laying  and  surfacing  as  follows : 

Per  Mile. 
Curving  rails,  laying  and  surfacing.  ..$350 

Labor  of  tie  plating  (average) 45 

Train  service  and  rental  of  equipment 

and  hauling  to  front 390 

Transporting  men,  supplies,  etc 50 


$835 


8,115.58  miles  at  $835 $6,776409 

8,880  switches,  placed  at  $25 220,000 


$6,998409 
Mr.  Gillette  testified  that  the  item  of 
train  service  was  about  three  times  higher 
than  the  actual  cost,  and  that  the  trans- 
portation of  men,  etc.,  was  even  more  ex- 
cessive. 

Mr.  Hogeland  estimated  4,611  miles  of 
right  of  way  fences  at  the  following  cost 
per  mile : 

Per  Mile. 

Standard    fence .- $150 

Train  service  distributing  materials. . .     10 
Transporting   men,   etc 5 

?i65 
He  estimated  the  cost  of  crossings,  cattle 

guards  and  signs  as  follows: 

6,635.34   miles   at  $75   for  cattle 
guards,  signs,  etc $  497,650 

58  steel  highway  bridges    (over- 
head)      1,344,000 

Timber  bridges  (overhead) 80,510 


$1,922,160 
Interlocking  or  signal  apparatus : 

Interlocking    $327,750 

Block   signaling 58440 


$386,190 
Telegraph  lines: 

Labor    $  650,614*48 

Material    1,295,207.46 

Train    service 16,638.00 

Transp.  men,  tools,  matl.,  etc. .  219,598.22 
Quadruplex    instruments,    bat- 
teries,   furniture,    etc.,    in    8 

main  offices 16,225.00 


Total .$2,198,283.16 

This  is  equivalent  to  the  following  cost 
per  mile  of  telegraph  line : 

Per  Mile. 

Labor    $  q8.oo 

Material    200.00 

Train   service 2.50 

Transporting  men,  etc 3.?oo 

Quadruplex  instruments,  etc 2.50 


Total   $336.00 

Mr.  Gillette  testified  that  this  was  an  ex- 
cessive estimate,  and  that,  so  far  as  the 
state  of  Washington  was  concerned,  the  G. 
N.  did  not  own  a  large  part  of  the  tele- 
graph lines  and  that,   in   fact,  it  was  the 
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common  practice  for  railways  to  share  the 
ownership  of  the  lines  with  telegraph  com- 
panies, as  shown  by  the  accounting  records 
of  the  railways. 

Passenger  depots : 

Seattle  (one-half  interest) $  295,000 

Spokane    137.500 

Grand  Forks 37.500 

Fargo  41.800 

Sioux   City 180,000 

Minneapolis   union   depot 342,500 

29  other  passenger  depots  of  brick 

or  -stone 419,600 

705  frame  passenger  and  freight 

depots    1.226,700 

14  freight  depots  of  brick  or  stone  422,900 
Frame   freight  houses 172,800 


Total    $3,276,300 

The  St.-  Paul  union  depot  (of  which  the 
G.  N.  owns  one-ninth  interest)  and  the  Su- 
perior depot  (of  which  the  G.  N.  owns  one- 
third  interest) .  are  not  included  above,  but 
are  included  under  "right  of  way  and  sta- 
tion grounds."  Mr.  Hogeland  did  not  give 
any  dimensions  of  buildings,  so  that  it  is 
impracticable  to  check  his  estimates. 

Shops,  roundhouses  and'  turntables : 

Shop,  St.  Paul $  854,400 

Shop,  St.  Goud 75400 

Shop,  Superior 91,000 

Shop,  Barnesville 17.S00 

Shop,  Sioux  City 12,500 

Shop,  Devils  Lake 60,000 

Shop,   Havre 91,000 

Shop,  Great  Falls 42,000 

Shop,    Spokane 124,800 

Shop,   Everett 70,200 

Roundhouses,  frame,  88  stalls,  at 

$1400   123,200 

Roundhouses,  masonry,  554  stalls, 

at   $2,100 1,1634.00 

Boiler  houses,  power  houses  and 

small    shops 216,000 

Turntables,  frame,  10,  at  $1,800. . .        t8.ooo 

Turntables,  steel,  57,  at  $6,500 370,500 

Cinder  pits 140,000 

Store  houses,  oil  and  sand  houses 

and  scrap  bins 198,000 


Total    $3,657,900 

Water  stations: 

420  water  stations  (at  $4,722) $1,983,325 

This  includes  tanks,  pump  houses,  pumps, 
engines,  wells,  reservoirs  and  all  appurte- 
nances of  water  stations.  It  will  be  noted 
that  this  supplies  one  station  every  16 
miles  of  road. 

Fuel  stations: 
52    standard    coaling    stations    at 

$9,500 $544,500 

52  platforms  coaling  stations,  por- 
tion with  cranes  and  buckets, 
$600   31,200 


Total   $575,700 

Grain  elevators: 

Minneapolis    $   240,000 

Superior,  A  and  X 823,100 


Superior  S   (steel) 1,536400 

Seattle,  Smith's  Cove 108,600 

Total    $2,708,100 

Storage  warehouses : 

Superior,   flour   shed $142,800 

Five  wool  houses 19,800 

Seattle,  warehouse,  Smith's  Cove . .  1 13,900 

$276,500 
Docks  and  wharves  (including  dredging)  : 

Superior  No.  i $   175,000 

Superior  No.  2 80,800 

Superior  Nos.  5  and  6  and  mchy. .     449,500 
Seattle,  Smith's  Cove  dock 5 17.600 

Total    $1,222,900 

Miscellaneous  structures : 

General  office  building,  St.  Paul.  .$  590,000 

Division  office  buildings 18,000 

Boarding  houses 87,500 

Section     houses,     bunk     houses, 

hand  car  houses 853,500 

Ice    houses 107,500 

Stock  yards 157.600 

Track    scales 92,250 

Snow   sheds 295,000 

Snow    fences 450,000 

Loading  platforms 71.000 

Quarry  and  crusher  plants 4S,ooo 

Tie  treating  plant 85,000 

Commissary    buildings 15,000 

Miscellaneous  buildings 327,500 

Total    $3,194,850 

Mr.  Hogeland  allowed  10  per  cent  of 
items  3,  4;  s,  10,  11,  16,  17,  19,  20,  21,  22,  23 
and  25  for  "contingencies,"  to  cover  the  in- 
creased cost  of  the  work  due  to  unforeseen 
causes,  such  as  fires,  floods,  tornadoes,  ac- 
cidents, etc.  Mr.  Gillette  testified  that, 
while  an  allowance  for  "contingencies"  is 
certainly  permissable  in  estimating  the  cost 
of  projected  work,  it  is  not  permissable  in 
estimating  the  cost  of  completed  work,  par- 
ticularly where  the  actual  costs  are  on  rec- 
ord for  nearly  all  the  work,  as  is  the  case 
on  the  G.  N. 

In  estimating  the  interest  charges  during 
construction  Mr.  Hogeland  assumed  that 
the  system,  including  equipment,  would  be 
unproductive  for  a  period  of  two  years.  He 
assumed  that  it  would  take  eight  years  to 
reproduce  the  system,  1,000  miles  of  track 
(main  and  side)  being  built  per  year,  and 
that  it  would  be  two  years  after  the  begin- 
ning of  the  work  before  the  first  1,000 
miles  would  produce  sufficient  revenue  to 
pay  interest  on  the  investment,  and  so  on 
with  the  rest.  Hence,  two  years  at  5%  is 
10%  of  the  total  cost  to  be  charged  for  in- 
terest. 

It  will  be  interesting  to  compare  this  es- 
timate with  the  actual  interest  charges  as 
taken  from  the  ledgers  of  the  different  rai 
way  companies  operating  in  the  state  of 
Washington.  These  data  will  be  published 
in  this  journal  in  the  near  future,  along 
with  the  other  items  of  actual  cost  as  as- 
certained by  Mr.  Gillette  for  the  Railroad 
Commission  of  Washington. 

For  purposes  of  comparison  with  the  es- 
timated cost  of  the  N.  P.  (published  in  our 


April  15  issue)  we  append  the  estimated 
cost  of  the  G.  N.,  by  items  per  mile  of  main 
and  second  track,  as  determined  by  dividing 
Mr.  Hogeland's  items  by  6,635.34:  • 

The  mileage  of  the  Great  Northern  un- 
der operation  April  i,  1907,  was : 
6,635.34  miles  main  and  second  tracks. 
1480.24  miles  side  tracks. 


8,115.58  miles  total  tracks. 

There  are  112.25  miles  of  second  track 
included  in  the  above,  and  it  will  be  seen 
that  there  is  0.22  mile  of  side  track  per 
mile  of  main  and  second  track. 

Cost  of  reproduc- 
tion per  mile  of 
main  and  second 

track. 
(«,635.34    miles.) 

Engineering $  1,035 

Right  of  way  and  station  grounds. .  13.160 

Grading    14^30 

Tunnels    1,070 

Bridges,  trestles  and  culverts 2,705 

Ties   23» 

Rails    4.680 

Track  fastenings 1,110 

Frogs  and  switches 13s 

Ballast    1,585 

Track  laying  and  surfacing 1,055 

Fencing  right  of  way 115 

Crossings,  cattle  guards  and  signs. .      290 
Interlocking  and  signal  apparatus...        60 

Telegraph   lines 330 

Station  buildings  and  fixtures 495 

Shops,  roundhouses  and  turntables..       550 

Shop  machinery  and  tools 270 

Water  stations 300 

Fuel  stations 90 

Grain   elevators 420 

Storage    warehouses 40 

Docks  and  wharves 185 

Gas  making  plants 2 

Miscellaneous    structures ♦So 

Track  and  bridge  tools 20 

Stores  and  supplies  on  hand 815 

Contingencies   2,300 

Equipment  6,170 

General  and  legal  expense 563 

Interest  5,690 

Grand  total $62,570 

Deduct    right    of    way   and    station 
grounds 13,160 


Cost,  exclusive  of  right  of  way  and 

station  grounds $49410 

Deduct  equipment 6,170 


Cost,  exclusive  of  lands  and  equip- 
ment     $43,240 


Plans  have  been  completed  for  the  erec- 
tion of  three  new  coke  plants  by  the  H.  C. 
Frick  Co.,  in  the  Connellsville  region. 
They  will  cost  $4,000,000. 


The  average  cost  of  all  sweeping  and 
cleaning  of  asphalt,  asphalt  block  or  brick 
streets  at  Rochester.  N.  Y.,  in  1906,  was 
$55787  per  mile,  or  $32,175  per  thousand 
square  yards.  The  average  width  of  street 
is  28  ft. 
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Structural  Steel  Section 


Note:  This  section  is  devoted  to  methods  and  costs  of  constructing  steel 
structures,  it  will  cover  tests  of  steel,  shop  worl<  and  erection,  giving  par- 
ticular attention  to  erection  plant,  methods  and  costs  for  building  and  bridge 
construction. 


Methods  of  Erecting  a  Steel  Arch  Bridge 

Tbe  following  is  abstracted  from  a  paper 
by  L.  D.  Rights  entitled  the  Erection  of 
the  Bellows  Falls  Arch  Bridge  in  the  Proc. 
Am.  See.  C.  E.,  Vol.  XXXIV,  page  ao2, 
presented  before  the  society  on  April  I, 
1908.  The  bridge  was  erected  between  the 
two  towns  of  North  Walpole,  N.  H.,  and 
BeUows  Falls,  Vt.,  being  paid  for  by  the 
two  towns. 

As  will  be  seen,  the  bridge  is  about  650 
ft  long,  and  consists  of  a  single,  three- 
hinged,  arch  span,  540  ft.  from  c.  to  c. 
of  end  pins,  with  a  short  truss  span  at 
the  west  end,  104  ft.  8  in.  from  center  to 
center  of  beatings.  This  short  span  was 
necessary,  in  order  to  carry  the  street  over 
the  Rutland  railroad.  It  will  be  noted  that 
the  roadway  is  on  a  grade  of  3.33  per  cent, 
running  downward  from  the  short  span  to 
the  abutment  at  the  east  end.  1'he  height 
of  the  main  arch  is  90  ft.  between  the 
hinge  centers.  The  truss  chords  follow 
the  lines  of  two  parabolas  14  ft.  apart. 
In  order  to  secure  simplicity  of  detail,  the 
trusses  do  not  diverge  at  the  bottom,  but 
stand  in  parallel  vertical  planes,  30  ft.  from 
center  to  center.  This  provides  for  a  road- 
way, 20  ft.  deaV,  and  one  sidewalk,  6  ft. 
wide.  At  the  east  end  of  the  arch  an 
abutment  has  been  provided,  and  at  the 
west  end  .two  piers  take  the  thrust  of  the 
main  arches,  and  support  the  vertical  posts 
which  carry"  the  end  of  a  small  truss 
bridge. 

The  floor  is  designed  for  either  a  live 
load  of  100  lbs.  per  sq.  ft.  or  a  12-ton 
wagon  load  on  two  axles,  10  ft.  from  cen- 
ter to  center.  In  addition,  provision  is 
made  in  the  hangers  and  floor  beams  for 
a  single-track  line  of  18-ton  electric  cars, 
to  run  on  the  opposite  side  of  the  bridge 
from  the  walk.  The  connections  for  track 
stringers  have  been  provided  in  the  floor 
beams,  and,  if  it  should  be  thojght  advis- 
able in  the  future  to  carry  the  trolley  line 
over  to  the  New  Hampshire  side,  it  can 
be  done  at  a  very  small  expense. 

The  main  trusses  are  designed  for  a 
lire  load  of  60  lbs.  and  for  a  wind  load 
of  40  lbs.  per  sq.  ft.  The  floor  is  sus- 
pended from  the  arches  by  two  hanger 
bars,  1%  in.  square  at  each  panel  point. 
These  are  connected,  with  2-in.  pins,  to 
the  truss  at  the  top  and  the  floor  beams 
at  the  bottom.  The  hangers  can  only  take 
the  vertical  load,  and  therefore  wind  chords 
have  been  provided  in  the  planes  of  the 
trusses  at  the  level  of  the  roadway.  These 
chords,  with  the  floor  laterals,  form  a  hor- 
izontal truss  which  carries  the  wind 
stresses  to  the  abutments.  To  prevent  com- 


plication in  the  arch  stresses,  this  lateral 
system  is  not  attached  to  the  arches  rigidly, 
but  has  expansion  joints  at  each  end  trans- 
mitting shear  only. 

The  steel  was  furnished  in  accordance 
with  the  specifications  of  the  American 
Railway  Engineering  and  Maintenance  of 
Way  Association,  with  an  ultimate  tensile 
strength  of  60,000  lbs.  pef  sq.  in.  The 
flooring  timber  is  long-leaf  Georgia  yellow 
pine  of  prime  quality. 

One  of  the  unique  features  of  the  de- 
sign is  the  arrangement  which  was 
adopted  for  the  middle  of  the  arch. 
It    will    be    noticed   that,  instead    of   con- 


a  sag  in  the  suspended  floor,  this  was 
cambered  18  in.  at  the  center  of  the  arch. 
It  was  felt  that  this  camber  would  take 
care  of  any  slight  deflection  due  to  live 
load,  and  the  design  and  details  of  the 
arch  were  developed  on  theoretical  lines, 
with  no  provision  in  the  arch  for  either 
live  or  dead-load  camber. 

Erection  Design. — In  securing  data  for 
the  preliminary  design  for  the  estimate  of 
the  cost  of  erection,  the  idea  of  building 
towers  some  distance  apart  and  erecting 
the  trusses  by  the  cantilever  method,  sug- 
gested itself  to  the  writer,  the  main  ques- 
tion being  to  determine  the  economic  spac- 
ing of  these  towers.  As  it  was  not  con- 
sidered advisable  to  do  any  riveting  until 
the  arch  was  swung,  it  was  necessary  to 
plan  to  bolt  all  connections  temporarily. 
The  strength  of  these  bolted  connections, 
therefore,  was  a  factor  in  the  length  of  the 
cantilever.  Another  consideration  was  the 
distance  that  material  could  be  hauled  sat- 


rig.  1 — Details  of  Falsework  Towers,  Bellows  Falls  Arch  Bridge. 


verging  the  chords  at  the  center  panels, 
in  order  to  take  the  stress  of  the  center 
hinge,  he  has  taken  the  horizontal  thrust 
on  a  short  strut,  composed  of  two  15-in. 
channels,  and  has  then  divided  this  thrust 
into  four  parts  at  the  intersection  of  the 
diagonals  in  the  panels  next  to  the  center. 
In  this  way  he  has  secured  the  architec- 
tural features  of  a  two-hinged  arch  with 
continuous  chords,  adding  considerably  to 
the  appearance  of  the  bridge.  It  will  also 
be  noticed  that  he  has  dispensed  with  the 
pin  at  the  center,  the  struts  merely  bearing 
against  one  another  with  faced  ends. 
In  order  to  avoid  the  optical  illusion  of 


isfactorily  with  a  standard  6o-ft.  steel 
boom.  The  writer  made  a  design,  and 
decided  that  a  span  of  six  panels,  or  about 
80  ft.,  would  give  the  best  results.  The 
sizes  and  details  were  therr  developed'  in 
the  drawing  room,  under  the  direction  of 
the  chief  engineer. 

On  account  of  the  narrow  width  of  the 
structure  in  comparison  with  its  height, 
the  center  falsework  towers  were  battered 
in  the  plane  at  right  angles  to  the  bridge, 
thus  enabling  them  to  withstand  better  the 
shock  of  winter  storms  or  floating  ice. 
The  general  elevation  of  the  falsework 
towers  is  shown  in  Fig.  2;  w.bicii  indicates 
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the  numbering  and  spacing  of  tht  pile  sup- 
ports. The  details  of  the  center  bents  F 
F,,  and  Ft,  are  shown  by  Fig.  i,  which 
gives  the  size  of  the  main  posts  and  brac- 
ing, and  indicates  the  splices  and  number 
of  bolts. 

It  was  considered  advisable,  on  account 
of  the  switching  facilities,  to  unload  the 
material  on  the  Vermont  side  of  the  bridge 
and  carry  those  pieces  required  for  the  east 
side  on  a  standard  gauge  service  track  run- 
ning between  the  towers,  along  the  center 
line  of  the  bridge.  A  lo-ton  stiff-leg  der- 
rick was  placed  on  the  west  shore,  to  un- 
load material  from  the  cars  and  transfer 
it  to  the  trucks  on  the  service  track.  Two 
30-h.  p.  hoisting  engines,  with  two  drums 
and  four  spools  each,  were  located  at  Bent 
E  to  raise  the  steel. 

Erection. — The  masonry  plans  provided 
for  piles  to  be  driven  in  the  foundations 
for  the  arch,  and,  as  the  masonry  con- 
'  tractor  was  well  equipped  to  do  the  work, 
the  contract  for  furnishing  and  driving 
the  piles  for  the  falsework  was  sublet  to 
hiffl.  The  water  has  an  average  depth  ot 
about  25  ft.,  and  the  bottom  is  hard  gravel. 
Spruce  piles  were  specified,  in  order  that 
they  might  be  sold  to  the  pulp  mills  after 
the  work  was  completed.  They  were 
driven  from  8  to  10  ft.  into  the  bottom, 
and  were  cut  off  and  capped  about  3  ft. 
above  the  low-water  line.  The  falsework 
towers  were  completed  in  November,  and 
the  shoes  were  set  on  December  6,  1904. 

Two  gangs  were  started,  one  from  each 
end  of  the  arch,  and  the  rivalry  between 
them  helped  not  a  little  in  the  rapid  erec- 
tion of  the  work.  The  severe  weather  of 
the  winter  of  1904-05  will  no  doubt  be  re- 
membered, but,  even  in  that  latitude,  there 
were  breaks  in  the  cold,  and  on  two  sep- 
arate days  considerable  rain  '  fell.  The 
fear  that  the  ice  might  go  out,  which  would 
mean  taking  out  the  falsework  and  every- 
thing with  it,  was  a  constant  incentive  to 
hasten  the  erection  in  every  way  possible. 
It  had  not  been  the  intention  to  do  any 
work  on  the  ice,  but  after  it  had  frozen  to 
the  thickness  of  about  2  ft.,  it  was  found 
to  be  very  convenient  when  assembling  the 
chords,  which  were  handled  in  two  sec- 
tions of  four  panels  each.  The  ice  also 
acted  as  a  hindrance,  for  when  the  canal 
gates  were  closed,  on  Sundays  and  holi- 
days, the  river  rose  about  18  in.,  and  it 
was  necessary  to  keep  the  ice  chopped  free 
from  the  piles. 

When  the  ice  first  began  to  form  about 
the  falsework,  the  structure  showed  a  ten- 
dency to  move  down  stream.  This  was 
carefully  noted,  account  of  it  being  taken 
in  placing  the  steel.  When  the  arch  was 
swung,  some  of  the  bents  were  found  to 
have  moved  down  stream  about  4  in.  As 
the  load  was  put  on  the  falsework,  some 
of  the  bents  sank  slightly,  but  this  settle- 
ment was  adjusted  with  wedges  under  the 
blocking  at  each  point  of  support. 

The  two  end  panels  of  the  lower  chord 
and  the  end  panel  of  the  upper  chord  were 
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shipped  riveted  together.  These  members 
each  weighing  about  8  tons,  constituted  the 
heaviest  pieces   to  be  handled. 

In  beginning  the  erection,  the  shoes  and 
end  panels  of  the  west  end  were  set  with 
the  stiff-leg  derrick  used  for  handling  ma- 
terial from  the  siding  to  the  material 
tracks.  On  the  east  end  a  gin  pole  was 
placed  to  set  the  shoes  and  end  panels 
Provision  had  been  made  in  the  plans  for 
a  clearance  of  4  in.  behind  the  steel  shoes. 
As  soon  as  the  shoes  and  the  first  panels 
had  been  set  and  lined  up,  this  space  was 
filled  with  concrete. 

Two  standard  steel  booms,  A  and  D, 
of  10  tons  capacity,  were  erected  at  Bents 
E,  and  with  these  the  steelwork  was  erected 
so  as  to  rest  on  top  of  the  falsework  at 
these  bents.  Booms  B  and  C  were  then 
erected  at  Bents  £*,  and,  with  the  assist- 
ance of  the  first  two  booms,  the  structure 
was  laid  across  the  £  towers.  Booms  A 
and  D  were  then  taken  down  and  re- 
erected  at  Bents  F,  thus  giving  two  booms 
to  handle  the  material  over  the  80-ft.  space 
between  Bents  Et  and  F.  The  lower 
chords  for  two  sections  of  four  panels 
were  assembled  on  the  ice,  with  the  first 
diagonal  at  Bent  £•  attached  to  them. 
Then,  while  Booms  A  and  D  held  up  the 
material.  Booms  B  and  C  were  used  to  fill 
in  the  web  members  and  put  en  the  top 
chord.  The  last  section  of  bottom  chord 
from  the  cantilevered  end  of  Bent  F  was 
placed  by  Booms  A  and  D,  which  filled  in 
the  web  members  and  the  top  chord. 
While  this  was  being  done.  Booms  B  and 
C  were  taken  down  from  their  first  posi- 
tion and  re-erected  at  Bents  F:  The  steel- 
work was  carried  across  the  F  towers,  and 
the  erection  of  the  80-ft.  span  between 
them  was  taken  care  of  by  these  two 
booms. 

To  overcome  the  natural  tendency  of 
the  chords  to  leng^then  during  erection,  and 
to  adjust  any  slight  errors  in  the  meas- 
urement between  the  end-pin  centers,  the 
details  at  the  center  were  arranged  to  al- 
low a  slight  leeway  at  the  meeting  points. 
The  chords  and  the  vertical  posts  at  the 
center  were  set  back  2  in.  on  each  half 
from  the  center  line,  making  a  total  clear- 
ance between  them  of  4  in.  The  center 
strut  projected  a  little  beyond  the  vertical 
posts,  but  was  set  back  V/i  in.  from  the 
center  line  on  each  half,  making  a  total 
clearance  of  3  in.  between  the  bearing 
points.  With  the  intention  of  being  able 
to  take  up  the  theoretical  opening  of  3  in. 
and  for  any  adjustment  that  it  might  be 
necessary  to  make,  6  in.  of  fillers  were  pro- 
vided. When  the  trusses  reached  the  F 
tower,  it  was  found  that  the  erector  had 
failed  to  make  sufficient  provision  for  the 
settling  of  the  falsework  at  Bents  D  and  E. 
The  result  was  that  the  arch  was  low,  and 
measurements  showed  that  the  steelwork 
would  overlap  at  the  center.  The  trusses 
were  raised  to  their  proper  height  by 
wedges  at  the  tops  of  all  the  towers.  When 
the  steel  work  was  joined  at  the  center,  it 


was  found  that  it  had  slightly  over-run 
the  calculated  distance.  Instead  of  3  in. 
of  fillers,  theoretically  needed,  a  thickness 
of  only  VA  in.  was  required. 

As  soon  as  the  work  was  connected  up 
it  was  thoroughly  bolted.  The  web  mem- 
bers were  fastened  with  bolts  in  75  per 
cent  of  the  holes,  and  the  chords  with 
bolts  in  so  per  cent  of  the  holes.  When 
this  was  done,  the  wedges  were  knocked 
out  and  the  arch  ribs  were  swung  off.  As 
the  only  load  the  arch  ribs  had  to  support 
was  that  of  the  steel  in  the  trusses,  the 
deflection  at  the  time  of  swinging  off  was 
comparatively  small.  The  erection  super- 
intendent reported  that  the  settlement  at 
the  crown  was  about  i^  in. 

The  trusses  were  connected  and  swung 
off  on  January  10,  1905,  making  a  total  of 
35  days  from  the  time  of  setting  the  shoes 
until  the  arches  were  swung  off.  Fronr 
this  time  should  be  deducted  one  holiday 
three  Sundays,  and  three  days  of  cold  or 
wet  weather,  which  gave  an  actual  work- 
ing period  of  28  days.  During  a  good 
portion  of  this  time  the  thermometer  was 
about  at  zero,  which  made  it  difficult  for 
the  men  to  work  actively. 

The  falsework  was  taken  down  the  day 
after  the  arches  were  swung  off,  and  the 
erection  gang  started  from  both  sides  to 
put  in  the  hanger  rods  and  place  the  steel- 
work of  the  floor  system.  The  wood  Hoor 
was  not  put  on  at  this  time,  so  that  no 
local  deformation  of  the  arch  ribs  was 
noticed.  While  the  steel  floor  system  was 
being  placed,  other  gangs  adjusted  the 
bracing  and  lined  up  the  arches.  It  had 
been  the  intention  to  do  the  field  riveting 
with  pneumatic  riveters,  but  a  day  iefore 
the  riveting  was  to  begin,  the  tool-house 
was  destroyed  by  fire,  and  the  compressor 
was  injured  so  that  it  could  not  be  used 
for  this  work.  Eight  gangs,  of  four  men 
each,  drove  the  field  rivets  by  hand.  As 
soon  as  the  weather  would  allow,  the  field 
painting  was  completed  and  the  wood  floor 
laid. 

Thirty-six  men  were  employed  when  the 
erection  of  the  steelwork  began,  and  the 
number  was  increased  afterward  to  forty- 
five.  The  weight  of  the  structural  steel 
was  450  tons  for  the  main  arch  span,  and 
75,000  ft.,  B.  M.,  of  lumber  were  used  in 
the  floor.  The  contract  price  for  the  ma- 
sonry was  $6,000,  and  for  the  "superstruc- 
ture $41,000. 


The  decrease  in  shipbuilding  in  the 
United  Kingdom  is  said  to  be  the  greatest 
in  a  quarter  of  a  century.  The  tonnage 
now  under  construction  is  101,000  less  than 
at  the  end  of  last  quarter,  and  459.000  less 
than  that  of  twelve  months  ago. 


Since  actual  construction  work  was  be- 
gun iH  years  ago,  the  Sewerage  Commis- 
sion of  Baltimore,  Md.,  has  completed  22 
miles  of  sanitary  sewers  and  storm  water 
drains.  The  total  cost  of  the  sanitary 
sewer  work  to  date  is  $999,316. 


Steel  Bridge  Dams  with  Boule  Gates 
New  York  Barge  Canal. 

In  that  portion  of  the  New  York  Barge 
canal  work  involving  the  canalization  of  the 
'.ower  Mohawk  river  movable  dams  of  great 
extent  are  required.  The  original  plans- 
called  for  fixed  dams. 

In  point  of  cost  .  the  movable  system 
compares  favorably  with  the  original  plans, 
which  provided  for  eight  fixed  dams  with 
a  total  length  of  about  9,300  ft.  and  an 
estimated  cost  of  about  $i38o.ooo.  The 
eight  movable  dams  adopted  will  have  a 
total  length  of  about  3,650  ft.  and  the  pre- 
liminary estimated  cost  was  about  $1325,-- 
000,  showing  a  balance  in  their  favor  of 
$54,000.  In  point  of  fact  a  considerably 
larger  saving  in  first  cost  resulted  than 
at  first  appeared,  because  the  original 
estimate  of  1900  was  based  on  prices  of 
material,  etc.,  which  have  since  largely  in- 
creased, while  the  actual  contracts  for  the 
movable  dams  were  made  from  2  to  5  per 
cent  below  their  preliminary  estimated 
cost.  A  large  saving  in  chann/sl  excava- 
tion was  also  secured. 

In  appearance  these  dams  on  the  Mo- 
hawk (some  of  which  are  now  being  built 
and  all  are  upder  contract)  will  seem  to 
be  bridges  with  abutments  and  piers,  but 
of  somewhat  heavier  construction  than 
usual.  From  the  down-stream  side  will 
hang  a  series  of  steel  frames,  15  ft.  apart 
and  hinged  at  the  top,  extending  to  a  con- 
crete sill  stretching  between  abutment  and 
pier  across  the  width  of  the  river.  Each 
frame  will  carry  an  upper  and  a  lower  tier 
of  gates,  which  are  large  rectangular  steel 
plates  and  may  be  raised  or  lowered,  roll- 
ing on  a  track  on  the  frame  and  moving 
somewhat  like  an  ordinary  window  sash. 
When  serving  as  a  dam  the  bottoms  of  the 
lower  gates  will  all  be  lowered  so  as  to 
rest  on  the  foundation  in  the  bed  of  the 
stream,  the  tops  of  the  upper  gates  forming 
the  crest  of  the  dam  and  regulating  the 
elevation  of  the  water  surface  at  ordinary 
stages.  When  it  is  desired  to  let  more 
water  escape  than  will  spill  over  the  crest, 
the  gates  are  partly  raised,  one  or  all,  and 
the  water  rushes  through  the  orifice  thus 
opened.  For  convenience  in  regulating  the 
stream,  the  gates  are  divided  horizontally 
into  two  tiers,  which  may  be  raised  suc- 
cessively. In  time  of  extreme  flood  or 
during  the  winter  season,  the  frames  and 
gates  may  both  be  removed  from  the 
stream,  leaving  an  unobstructed  channel, 
simply  spanned  by  a  bridge.  To  accom- 
plish this  the  frames  are  attached  to  the 
bridge  at  their  tops  by  a  hinge-like  joint 
so  that  they  may  be  swung  up  under  the 
bridge  floor  to  a  horizontal  position,  carry- 
ing the  gates  with  them. 

A  maximum  depth  on  the  masonry  sills 
was  adopted  of  20  ft,  and  a  minimum  of 
16  ft.,  and  the  lifts  range  from  8  to  15  ft 
These  figures  are  interesting  in  comparison 
with  the  size  of  the  first  movable  dam  con- 
structed in  1834,  where  the  lift  was  a  little 
over  3  ft.,  and  the  depth  on  sill  about  6  ft. 
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Note:  This  section  b  devoted  to  methods  and  cost  articles  on  construction 
work  not  properly  coming  under  any  of  the  preceding  classlflcatlons. 


Method  and  Cost  of  Lock  and  Dam 
Construction  by  the  U.  S.  Govern- 
ment  on   the    Upper  White 
River,  Arkansas. 

White  River  rises  in  the  Ozark  Moun- 
tains in  the  extreme  northwestern  part  of 
Arkansas,  and  its  total  length  from  its 
source  to  its  junction  with  the  Mississippi 
Hiver  is  690  miles.  At  Jacksonport,  Ark., 
six  miles  above  Newport,  Black  River,  a 
tributary  stream,  joins  White  River.  That 
portion  of  White  River  above  this  point 
is  usually  referred  to  as  Upper  White 
River  and  is  in  general  a  mountain  stream. 

The  rainfall  in  the  Upper  White  River 
valley  is  stated  to  be  ^o'A  ins.;  7^^  ins. 
have  been  known  to  fall  on  the  head- 
waters in  12  hours.  The  approximate  drain- 
age area  of  White  River  to  a  point  about 
27  miles  above  its  junction  with  Black 
River,  is  10,900  square  miles.  The  ordi- 
nary average  low-water  flow  of  the  Upper 
White  River  is  about  1,500  cu.  ft.  per  sec- 
ond. 

Between  Batesville  and  Buffalo  Shoals, 
Sg  miles,  the  ordinary  low-water  width 
averages  about  600  ft.,  varying  consider- 
ably, in  some  cases  not  exceeding  175  to 
200  ft.,  while  in  the  pools  it  is  700  to  800 
ft.  From  the  mouth  of  the  river  to  its 
junction  with  Black  River,  364  miles,  the 
channel  is  seldom  less  than  3  ft.  deep.  Be- 
tween Black  River  and  Batesville,  38  miles, 
the  average  depth  over  the  shoals  during 
ordinary  low  water,  is  18  to  20  ins.  Above 
Batesville  the  common  depth  over  the  flat 
gravel  shoals  is  10  ins.  The  first  attempt 
to  improve  Upper  White  River  was  made 
in  1879,  when  th;  improvement  of  Buffalo 
Shoals  by  means  of  wing  dams  was  un- 
dertaken. From  this  point  work  was  ex- 
tended a  short  way  up  the  river  to  Sum- 
mers Shoal  and  down  the  river  to  the 
mouth  of  Black  River,  contraction  works 
at  36  different  shoals  in  the  141  miles  of 
river  between  these  points  being  built. 
The  project  for  open  river  improvement 
comemplated  obtaining  a  2-ft.  channel  depth 
at  low  water,  but  this  depth  was  not  ob- 
tained except  in  a  few  isolated  cases  Sev- 
eral types  of  wing  dams  were  tried.  The 
first  ones  at  Buffalo  Shoals  were  rubble 
tnoimds  covered  with  a  layer  of  compara- 
tively regular  stones  laid  compactly  by 
liand.  Other  wing  dams  were  constructed 
of  gravel  and  stone  and  brush  in  alternate 
■aycrs.  Kclow  Batesville  the  type  used  was 
a  2-row  pile  dike  with  brush  wattling.  In 
the  final  work  of  1896,  a  stone  and  pile  dike 
was  used,  the  piles  being  driven  in  a  single 
row  and  a  waling  piece  placed  at  the  crest 
height  of  the  dam;  rubble  stone  was  then 


heaped  up  to  that  height,  the  top  width  of 
the  heap  being  4  ft.  on  the  upstream  .lide. 
The  upstream  slope  was  i  on  2  and  the 
downstream  slope  i  on  i.  When  the  wing 
dams  were  built  on  gravel  a  mattress  waj 
used  as  a  foundation.  The  width  of  the 
mattress  was  never  less  than  40  ft.,  and  it 
was  so  placed  as  to  provide  an  apron  8 
ft.  or  more  wide  to  catch  the  overfall 
over  the  wing  dam.  As  to  service,  the 
paved  rubble  dams  at  Buffalo  Shoals  were 
the  best  and  stood  well ;  the  pile  and  stoi.e 
dikes  of  1895  were  the  next  best,  while  the 
gravel  and  brush  dikes  were  the  poorest. 
These  works  were  not  successful,  many  of 
the  shoals  not  having  more  than  10  or  12 
ins.  of  water  over  them  during  low  water. 
As  a  result,  operations  were  confined  to 
maintaining  the  works  already  built,  and 
eventually  a  project  for  the  canalization 
of  the  river  was  adopted. 
^  The  present  project  provides  for  slack- 
water  navigation,  giving  4  ft.  depth  from 
Batesville  to  Buffalo  Shoals,  a  distance  of 
89  miles,  by  means  of  ten  fixed  timber 
crib  dams,  with  concrete  locks,  having  an 
average  lift  of  14^^  ft.  The  total  estimated 
cost  of  the  work  was  $1,600,000.  The  con- 
struction of  the  first  dam  and  lock  in  the 
project  are  described  in  this  article,  the 
descriptive  matter  being  obtained  from  the 
report  of  Maj.  Graham  D.  Fitch,  Corps  of 
Engineers,  as  given  in  an  annual  Report 
of  the  War  Department  for  1904.  The  cost 
data  were  collected  by  Major  Fitch  and  we 
are  indebted  to  him  for  leave  to  publish 
them  here.  In  the  costs  to  be  given  the  item 
labor  includes  field  supervision  and  sub- 
sistence cost ;  the  item  material  covers  cost 
of  material  as  per  certified  bills.  The  cost 
of  the  material  delivered  at  the  work  was 
$3,389.37  greater  than  shown  in  the  grand 
total.  This  amount,  however,  is  included 
in  the  labor  as  it  covers  inspection  and 
transportation  of  material  from  railroad 
yards  to  lock  yards.  Subsistence  includes 
cost  of  provisions,  fuel  and  pay  of  cooks 
and  helpers.  The  wages  paid  were  as  fol- 
lows :  Foreman  and  engineman  from  $50 
to  $90  per  month  and  subsistence;  laborers 
received  $1.20  with  or  $1.50  without  sub- 
sistence, for  an  8-hour  day.  A  few  labor- 
ers were  employed  by  the  month  at  from 
$30  to  $40  per  month  with  subsistence. 

LOCK    NO.    I. 

Lock  and  dam  No.  i  were  located  about 
one  mile  below  Batesville,  Ark.  The  point 
chosen  was  on  a  bend  of  the  river  where 
it  was  less  than  the  average  width,  and 
was  flanked  in  the  bottoms  near  the  hills 
by  high  water  cutoffs  or  swales  subject 
to  overflow  as  soon  as  the  water  should 
reach  a  height  5  ft.  above  the  crest  of  the 
dam.     The  lock  was  built  on  the  concave 


side  of  the  river  bend,  owing  to  the  fact 
that  the  rock  was  nearer  the  surface. 

The  lock  was  of  concrete  masonr>',  175 
ft.  long,  between  hollow  quoins.  The  lock 
chamber  was  36  ft.  wide  and  the  lift  was  14 
ft.  The  lower  miter  sill  of  the  lock  was 
placed  S  ft.  below  extreme  low  water.  The 
depth  of  water  on  the  upper  miter  sill 
was  also  5  ft.  The  guard  of  the  lock 
walls  was  10  ft.,  this  figure  being  adopted 
empirically  to  conform  with  practice  on 
Green  River. 

Lock  Foundations. — The  lock  was  found- 
ed on  sandstone  bed  rock,  and  as  the  foun- 
dation bed  afforded  no  foothold  for  piles, 
crib  cofferdams  were  used.  These  were 
built  and  sunk  in  sections  from  20  to  30 
ft.  long,  each  section  consisting  of  round 
oak  logs  7  to  9  ins.  in  diameter,  driftbolted 
together  with  ^-in.  round  iron.  The  walls 
were  tied  together  every  10  ft.  by  a  trans- 
verse crib  wall.  Above  the  water  th^  cof- 
ferdam was  a  continuous  crib.  The  in- 
side faces  of  both  walls  were  sheeted  with 
boards  driven  to  a  good  bearing  with  hand 
mauls,  a  single  row  of  i-in.  boards  being 
used  for  the  outer  wall  and  double  lap 
i-m.  and  2-in.  boards  for  the  inner  wall 
The  pens  were  filled  with  clay  and  the 
dam  well  banked  on  the  outside.  The  pud- 
dle, which  was  taken  from  a  bank  nearby, 
was  loaded  by  a  dipper  dredge  on  a  bargt 
and  placed  in  the  dam  with  shovels.  The 
inside  width  of  the  cofferdam  was  10  ft. 

v8  ins.,  and  its  length  was  462  ft.  It  was 
built  to  a  9  ft.  stage  and  had  an  average 

-  height  of  17  ft.  The  dam  was  built  in  6 
weeks  time  and  the  pit  was  pumped  out 
in  about  11  hours  with  one  lO-in.  centrifu- 
gal pump.  A  iyi-in.  pulsometer  pump  was 
used  to  keep  seep  water  out  of  the  pit. 
There  was  very  little  leakage  except  dur- 
ing rises,  after  which  the  dam  always  had 
to  be  repuddled,  as  much  of  the  backing 
was  washed  away  by  the  swift  current  The 
cost  of  this  cofferdam  was  as  follows: 

Cofferdam   (462   lln.    ft) 

Per 
Lln,  Ft 
Unit  Coffer- 

Materials:  Cost.      TotaL  dam. 

Logs.   30.5S0   lin.   ft $.0365    $1,115    $2.41 

Timber,  32.8  M  ft  B.  M.  10.90  360       .7! 

Iron.  8,139  lbs 0289         234       .51 

.Straw,    12    loads 1.75  21       .W 

Fuel    ;..  177       .» 

Illumination,   oils,   etc...  104       .:: 


Total    materials $3,011    UM 

Labor: 
Quarr.ving      and      placinc 

breakwater     stone,     498 

cu.    yds $0,718    t    388    »  .» 

E^xcavation,   300  cu.  yds. .     .562         169       .36 
Hauling  lumber,  20  H  ft.     .86  17       M 

Placing  logs.  30.560  lln.  ft.     .02  638      IM 

Placing  timber,  32.8  M.  ft.  1.73  57        I! 

Digging  puddle,    7,860   cu. 

yds 062         490      1.M 

Placing  puddle.   7.860   cu. 

yds 53        4.179      9.«i 

Pumping   pit    539     ti: 


Total    $6,476  114  a! 

Grand   toUl   $8,487  118.17 

Some  of  the  labor   items  may  be  still 

further  summarized  as  follows: 
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Quarrying 
and  plac- 

break-    Work 


ing 

n-ater 

stone 

Exca- 
vation 

Placing 
logs   . 

Placing 
timber 

Placing 
puddle 


Work  Done 
Labor  Time     Per  Man 
Done.         In  Days.       Per  Day. 
498  cu.  yds.     248  2  cu.  yds 


300  cu.  yds. 
..30,560  lln.  ft. 
. .     32.8    M.  ft. 


95  1/8    3.16  cu.  yds. 

370  1/S  82.69  lln.    ft. 

37  4/8     .863    M.    ft. 


excavation  (3.635  cu.  yds.). 

Per  cu.yd. 
Material—  Unit  Cost.  Total.  Ehtc'Vn. 

D>-namite,  600  lbs t0.14 

Fuel    

Illuminating  oils,  etc 

Total  materials   $212 

LAbor — 
Kxcavat's,  3,635  cu.yds.$1.49      $5,438 
Cleaning  lock  pit 108 


$0,057 


$1.49 
.029 


7.860  cu.  yds.  2,392  6/8  3,284  cu.  yds. 
The  total  labor  time  in  constructing^ 
the  462  lin.  ft.  of  cofferdam  was  J,66o^ 
days.  The  unit  cost  per  linear  foot  of 
cofferdam  was  $18.37  and  the  work  done 
per  man  per  day  was  .125  lin.  ft.  About  90 
lin.  it  of  cofferdam  was  removed  by 
dredge  and  men,  at  a  cost  of  $161 ;  the 
labor  time  being  86}i  days.  The  unit  cost 
was  $1,794  per   lin.   ft. 


Total  labor  $5,646        $1,519 

Grand  total $5,758        $1.58 

The  total  labor  time  in  days  for  exca- 
vating was  3,138^  days  and  the  work  done 
per  man  per  day  was  1.16  cu.  yds. 

Concrete  Work. — As  stated  previously, 
the  locks  are  of  concirete  masonry,  175 
ft.  long,  between  hollow  quoins.  The 
height  of  the  lock  walls  is  15  ft.  above  the 
upper  miter  sill,  29  ft.  above  the  lower  sill 


of  the  lock  walls  at  the  heels  of  the  gates 
was  accordingly  made  16  ft.  The  walls 
are  in  conformity  with  the  usual  practice, 
without  batter  inside.  The  available  length 
of  the  lock  chamber  is  147  ft.  and  the 
width  is  36  ft.  The  length  of  the  wall 
below  the  lower  quoin  is  25  ft.  and  above 
the  upper  quoin  37.  The  total  length  of 
the  lock  is  237  ft. 

The  hollow  quoins  are  shaped  directly  in 
the  concrete,  a  form  being  used  as  for  any 
other  special  surface.  The  shape  is  that  of 
an  arc  of  the  same  radius  as  the  heel  of 
the  gate,  namely,  10  ins.;  they  are  no  de- 
grees in  length,  with  tangents  at  either  end 
6  ins.  long.  The  gate  recesses  are  22  ft. 
long  and  2  ft.  deep.     The  miter  walls  are 
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General  Plan,  Showing  Layout  of  Work  a*  Finally  Completed. 
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In  excavating  for  the  foundation  of  the 
lock  a  iJ4  cu.  yd.  Bucyrus  dipper  dredge 
removed  from  the  pit,  before  the  coffer- 
dam was  closed,  such  material  as  it  could 
liandle;  but  owing  to  the  large  boulders 
encountered  most  of  the  excavating  was 
done  by  band  after  the  cofferdam  had  been 
pumped  out,  the  material — clay,  boulders, 
and  cemented  gravel — being  removed  by 
wheelbarrows  and  derrick  skips.  The  lock- 
wall  foundations  averaged  6  ft.  in  depth 
below  the  lock  floor,  the  maximum  depth 
being  6  ft.  S  'is.  Both  the  chamber  and 
miter  wall  were  founded  on  bed  rock. 

The  cost  of  excavation  work  was  as  fol- 
lows : 


and  30  ft.  above  the  lock  floor.  Being 
founded  on  solid  rock,  each  wall  acts 
separately,  and  the  design  is  that  of  a  re- 
taining wall.  The  land  wall  is  slightly 
stronger  than  the  river  wall,  but  its  top  is 
narrow.  Opposite  the  chamber  it  is  stepped 
in  the  rear  with  one  foot  offsets  every  3Vi 
ft.,  while  the  river  wall  is  battered.  Both 
walls  are  14!/^  ft.  thick  at  the  bottom.  At 
the  fop  the  thickness  of  the  river  wall 
is  6  ft.,  and  of  the  land  wall  is  4°  ft.  g  ins. 
The  ends  of  the  lock  walls  are  necessarily 
thicker  than  the  sidewalk  of  the  chamber, 
as  they  must  not  only  support  the  pres- 
sure from  the  gates  but  also  provide  work 
room  for  the  lock  tenders.     The  thickness 


without  batter.  Part  of  the  lower  miter 
wall  is  prolonged  downstream  to  the  lower 
end  of  the  lock,  so  as  to  protect  the  fail 
bay  from  being  scoured  out  by  the  dis- 
charge from  the  culverts. 

The  upper  coffer  wall,  the  function  of 
which  is  to  support  a  simple  movable  dam 
across  the  head  of  the  lock  when  the  up- 
per gates  or  valves  need  repairing,  has  its 
sill  I  ft.  below  the  upper  miter  sill.  In 
coffering  the  head  bay  this  sill  forms  the 
lower  support  for  the  needles  used,  the  top 
support  being  a  trussed  beam,  the  ends  of 
which  rest  in  slots  in  the  main  walls  at 
such  an  elevation  that  the  trussed  beam 
will   be   as   low   as   possible   without  being 
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immersed  at  ordinary  low-water  stages.  A 
similar  arrangement  of  slot  and  sill  is  pro- 
vided for  coffering  the  tail  bay.  With  the 
object  of  preventing  the  water  from  cut- 
ting behind  the  land  wall,  its  upper  and 
lower  end  is,  in  each  lock,  provided  with  a 
wing  wall  running  perpendicularly  back 
into  the  bank  far  enough  to  join  the  rocky 
bluflF  which  is  from  20  to  30  ft.  in  the  rear. 
The  thickness  of  these  walls  is  4  ft.  9 
ins.  on  top,  increasing  downward  by  offsets 
until  rock  foundation  is  reached. 

There  are  two  filling  culverts  each  3  ft. 
3  ins.  by  7  ft.,  which  are  placed  in  the 
gate  recesses  to  keep  them  from  filling  with 
mud;  these  culverts  discharge  into  a  large 
cross  culvert  in  the  upper  miter  wall  and 
thence  through  8  small  lateral  openings  in- 
to the  lock  chamber,  thus  dividing  the 
water  into  small  streams  emptying  near  the 
lock  floor  so  as  to  cause  little  disturbance 
to  boats.  For  emptying  the  lock  there  are 
two  side  culverts,  each  4  by  5  ft.,  which 
pass  around  the  heels  of  the  lower  gates 
entering  near  the  gate  recesses  and  dis- 
charging below  the  miter  wall  into  the  tail 


The  cost  of  the  forms  was  as  follows : 

Forma. 
Materials—  Unit  Cost.  Total.  Per  M.ft. 

I^umber,  1S9  M.  tt $11.40        $1,818        $11.10 

Iron  and  nails 360  2.26 

Total  $2. ITS  $13.66 

Labor — 
Inspecting  lumber.  • 

15.6  M 3897                  6  .04 

Hauling  lumber 78  .49 

BSrect'K.  etc.,  169  M.ft.  15.2a          2,430  15.29 

Total    $2,514        $15.72 

Grand  total  (159  M.  ft.)'.  ...$4,692        $29.38 

The  total  labor  time  in  days  in  erecting, 
etc.,  was  1,218^'^  days,  and  the  work  done 
per  man  per  day  was  130.5  ft.  B.  M. 

The  concrete  mixer  was  a  4-ft.  cubical 
box  of  ?/2-in.  riveted  steel  securely  fast- 
ened at  diagonally  opposite  corners  to  a 
3in.  steel  shaft  bored  for  about  half  its 
length  with  a  i-in.  hole  for  the  admission 
of .  water.  Near  one  corner  was  a  15x20 
in.  hinged  door  for  the  admission  of  the 
dry  materials.  The  mixer  was  operated  by 
a  center  crank  engine  with  6  x  7-in.  cyl- 
inder and  was  located  on  the  bank  ap- 
proximately opposite  the  center  of  the  lock. 
The  concrete  was  placed  by  derricks.  A 
Y   track    led    from   the   mixer  parallel   to 


The  gravel  used  was  dredged  by  hired 
labor,  from  the  river  near  the  works; 
it  consisted  of  a  mixture  of  pebbles 
of  all  sizes  with  about  19  per  cent 
sand.  It  was  not  washed,  as  bars  were 
found  where  the  gravel  contained  only 
clean  sand.  This  river  gravel  contained 
usually  from  17  to  21  per  cent  of  voids.  It 
cost  delivered  in  bin,  including  all  charges, 
25  cts.  per  cubic  yard.  The  stone  used 
was  a  sandstone,  the  so-called  bluestone  of 
Cabin  Creek,  .\rkansas,  which,  tested  at 
Watcrtown  Arsenal,  had  shown  an  ulti- 
mate strength  of  17,700  to  19,700  lbs.  per 
square  inch.  It  cost  70  cts.  per  cubic  yard 
at  Cabin  Creek;  the  freight  charges 
amounted  to  25  cts.  per  cubic  yard  and  the 
hauling  from  the  depot  to  the  works  60 
cts.  a  cubic  yard.  All  stone  was  broken 
into  fragments  small  enough  to  pass 
through  a  2-in.  ring.  The  voids  averaged 
51  per  cent.  The  stone  was  required  to  be 
screened,  though  the  run  of  the  crusher 
would  have  been  preferable. 

The  proportions  of  the  mix  varied,  the 
concrete   being   richer   in   the  foundations. 


View  of  Dam  No.  1,  Showing  Abutment   as    Originaliy    Conatrueted. 


bay,  thus  serving  to  prevent  deposits  there. 
The  forms  used  in  the  concrete  work  on 
the  lock  were  of  the  usual  type,  namely, 
plank  or  lagging  laid  horizontally  and  hbld 
rigidly  by  outside  posts,  solidly  braced  to 
the  ground  so  as  to  prevent  the  ramming 
from  springing  them.  Yellow  pine  lum- 
ber was  used.  The  lagging  was  2  ins. 
thick  and  12  ins.  wide,  and  was  dressed  on 
all  four  sides.  The  posts  were  4  x  6-in. 
scantling,  spaced  4  ft.  apart  and  were  sup- 
ported at  about  8  ft.  intervals  by  inclined 
braces  of  4  x  6-in.  scantling.  The  forms 
were  built  in  separate  alternate  sections, 
the  lagging  for.  each  section  being  carried 
to  the  full  height  before  concreting  was 
started  in  that  section,  and  the  concreting 
for  each  section  of  wall  being  com- 
pleted before  another  section  was  begun, 
as  the  work  was  in  two  8-hour  shifts,  the 
sections  are  not  monoliths.  These  posts 
of  the  forms  were  tied  together  at  the 
top  by  two  rows  of  H-in.  or  5i-in.  round 
iron  tie-rods.  Forms  were  left  in  posi- 
tion from  four  to  five  days  after  concreting 
was  completed. 


and  about  18  ft.  back  of  the  land  wall  to 
within  easy  reach  of  two  stiff-leg  derricks, 
so  located  as  to  command  the  entire  lock 
wall.  The  mixer  charge  was  dumped  into 
skips,  which  were  taken  from  the  cars  by 
derricks  and  the  concrete  deposited  in 
place  in  the  lock  walls.  Upon  the  comple- 
tion of  the  land  wall  the  derricks  were 
placed  on  this  wall,  where  they  commanded 
the  river  wall.  The  concrete  was  placed 
in  layers  10  ins.  thick. 

In  the  concrete  work  Portland  cement 
only  was  used,  the  brands  being  Lehigh 
and  Alpha.  The  cement  varied  in  price 
from  $1.82  to  $2.70  per  barrel  delivered  on 
cars  at  Birds  Point,  Mo.;  from'  there  it 
was  transported  as  far  as  Newport,  Ark., 
over  a  land-grant  railroad,  and  from  New- 
port to  Batesville,  the  freight  charges  were 
approximately  n  cts.  per  barrel.  The  saijd 
used  was  a  coarse,  sharp,  clean  sand  from 
the  .Arkansas  River,  near  Little  Rock,  and 
cost  33  cts.  per  cubic  yard  delivered  at 
Little  Rock.  To  this  sum  should  be  added 
26  cts  for  freight  and  38  cts.  for  hauling 
from  the  Batesville  depot  to  the  lock  site. 


on  exposed  surfaces,  and  when  gravel 
was  used.  It  was  the  intention  to  aif 
crushed  stone  concrete  for  a  depth  of  4 
ft.  on  all  exposed  surfaces  and  gravel  con- 
crete elsewhere,  but  in  the  construction  oi 
this  lock,  owing  to  the  irregularity  of  tht 
delivery  of  the  stone,  gravel  concrete  w»5 
used  whenever  necessary  to  avoid  stopping 
the  work.  Three  mixtures  were  used  in 
the  walls,  depending  upon  the  supply  of 
materials  on  hand,  viz. :  i  part  cement.  2V1 
sand,  and  6^4  "gravel;  i  part  cement,  i 
sand,  6y2  gravel ;  i  part  cement,  3  sand,  4 
gravel,  and  2  broken  stone.  Less  sand  was 
used  with  the  straight  gravel  mixture  than 
with  the  broken  stone  because  of  the  large 
per  cent  of  sand  contained  in  the  river 
gravel.  The  amount  of  water  had  to  be 
varied  frequently.  It  was  regulated  by 
judgment,  according  to  the  appearance  of 
the  mortar. 

The  cost  of  mixing  and  placing  the  con- 
crete  for  the  lock,  was  as   follows: 

Percu. 
Unit  yd.Con- 

Materials—  Cost.  Total  erete 

Cement,  Lehigh.  4.0S1  bbU.$2.45  $».9K  $1.11 
Cement,  Lehigh,  841  bbls..  1.97      1.6S7        1> 


Digitized  by 


Google 


May  6.1908.                                     ENGINEERING-CONTRACTING  281 

Cement,  Alpha,  4,992  bbU. .  2.29'  10,982     1.24  miter   posts,    the   main   timbers   extending  the  pivot  and  gudgeon  is  on  the  upstream 

Cruahed  stone,  2,256  cu.yds.     .70      1,579        .17  ,               .       \.         ,           ,    ^.            ,           j    .u  •  j        r  .i.            .          r  i:               i  .u      i.   ii 

Crushed  stone.  92  cu.  yds..  3.25        299       .03  from   edge   to   edge   of   the   gate   and   the  side  of  the  center  of  figure  of  the  hollow 

^d,'l2*9  cu.  ydS:: ;■.::::    H     ^'"^l        "  ends,  wWch  are  buiU  up  soUd  with  fllUng  quoin    when    the    leaf    is    closed,    the    ec- 

Fuel  .'. 537       .06  blocks,  being  shaped  to  fit  the  hollow  quoin  centricity  being  iH  ins-    The  upstream  half 

niumlnating  oils   314        .03  .      '.         "         \.     ,         .                ...    ^  ^.  ,../•..»           f   .  .. 

and  miter,  respectively,  thus  avoiding  the  of  the  toe  is  rounded  oft  so  that  the  sor- 

Total  materials  $26,322^^32^94  weakness    of    beams    jointed    into   vertical  face  of  contact  when  the  gates  are  mitered 

^"'*    _      yd.Con-  heel   and  toe  posts.     The  rise   was  taken  shall    fall    upon    the    downstream    timbers 

Labor—                                 Cost.  Total.  Crete.  ^     ,    ^                    ,.,-           ■,  ,    ,      ^    -,          ,                -,-,         , 

Ulxer  frame  1163  $0,017  as  l-o  of  the  span,  which  is  equivalent  to  of  the  built-up  beams.    Thus  the  compres- 

i!SIic°'n o?croih^*8toSe."*"""        "*    ""^^  "  ""''«•■  a"8le  of  i8  degrees  26  minutes.  sion  due  to   the  end   reactions   is   thrown 

2,348  CO.  yds... .101        238     .026  'fhe  gates  are  of  white  oak,  ao  ins.  thick  on  the  downstream  timbers   where  it  will 

Insp.  of  sand.  3,096  cu-yds.     .069         212      .024  .            "     ^          ,                       .     .          ,       .     -i.  ,•         ^i.     .       •        /          .v     j-       .  1      j- 

Storing  cement,  2.500  bbls.    .079        199     .021  throughout,  each  arm  consisting  of  a  built-  relieve  the  tension  from  the  direct  loading, 

Hsuiing'^OTuhed'iftone.'''''    "*         '^^      "**  "P  '>**'"  composed  of  two  10  by  lo-in.  tim-  and  is  removed  entirely  from  the  upstream 

2,078  cu.  vds... .60       1.247      .140  bers  bolted  together   with    i-in.   bolts  and  timbers  to  avoid   increasing  the  compres- 

Baul'g  sand,  3.0B3  cu.yds..     .38        1,160      .ISO  ,...,,                          1.     ,  ■        r             ,        j-           1      j. 

Dredg.  gTavei.6,125  cu.yda.    .105        S4(     .nz  extending  in  one  length  from  toe  to  heel,  sion   from   the  direct  loading. 

^m^'^o^etl.'°3'85*'^u^  The  fops  of  the  gates  are  flush  with  the  The  anchorage  for  the  gates  consists  of 

><l»-  ■•• 181         70     .008  tops  of  the  lock  walls,  SO  that  the  lock  can  four    wrought-iron    bars    with    cast    irot» 

chine    mixed    concrete,  be  used  until  the  walls  are  submerged.  The  washers  or  anchor  plates  embedded  in  the 

Mixing ''and ''ptecing' nia-    "*^'     *''^*     '^**  lower   gates,    which    are   29   ft.   5   ins.    in  concrete   and   connected   in  pairs  at  their 

-^%s»     "'^S^    concrete,  height,  are  built  solid  for  10  ft.  from  the  exposed  ends  to  two  heavy  castings.  The 

Mixins  and  placing  hand    '            '  bottom.    For  the  upper  gates  these  figures  anchorage  connections  fit  in  a  recess  below 

3^*^.*f!'!?f?!?". .\'??^.??'.  1.83       1,981     .221  become  15  ft.  5. ins.  and  20  ins.,  respective-  the   coping   and   are   covered   with   a   cast 

''^n'!!SFf«°V"«?i";?„  ''Jl?.*'*     ^9«     »  K«i       9««  'y-    ^y  "'^•'•"g  »h<  'ower  portion  of  a  gate  iron  plate. 

concrete,  7,858  cu.  yds..     .328      2,581      .288  ,.  •      ,                           .             ,       .  .               ,  .r.,              ,      ■      ^   ,     .,  :■•              ■     ■     •         « 

Tamping  hand  mixed  con-  solid,  the  gate  may  be  made  thinner,  thus  The  method  of  building  and  placing  the 

FiSShtagtopo'tiMkwJi;    ■"*        "'     ■*^'  reducing  under  pressure.     The  upper  por-  lock  gates  was  as  follows : 

548  cu.  yds 104         ^57     .006  tions  of  the  gates  are  paneled;  the  arms  A  small  hand-power  derrick  was  erected 

Total  labor  $16,864  $1.88  are  all  made  of  the  same  scantling  as  be-  on  a  level  spot  so  as  to  command  the  ways, 

''^^  concrete'??..*^.".' $43,186  $4.83  low,  but  are  spaced  inversely  as  the  maxi-  which   were   built    of    heavy    timbers    laid 


View  of  Dam  No.  1,  Showing  Dam  Extension  and  New  Abutment. 


Cost  of  concrete.  Including 
forms $5.36  per  cu.  yd. 

Some  of  the  labor  items  can  be  further 

summarized  as  follows:  : 

Work 

Latmr        Done 

Work      Time     per  Man 

Done.    In  Days,  per  Day. 

bbls.  bbls. 

Inspection  of  cement. 9,884  73  6/8      139.21 

Storing  cement 2.500  94  6/8        26.32 

cu.  yds.  cu.  yds. 

Inspection  of  crushed 
stone   2.348  71  21.16 

Inspection   of    sand... 3.096         111  23.63 

Dredging  gravel   6,125         306  2/8        20 

Unloading  gravel  for 
hand  mixed  con- 
crete        285  -41  9.39 

Hoisting  gravel  for 
machme  mixed  con- 
crete   5,025       1,308  3.84 

Mixing  and  placing 
machine  mixed  con- 
crete   7.858       2.384  3/8  3.29 

Ubting  and  placing 
hand     mixed     con- 

^crete  1.081       1,103  4/8  .98 

Tamping  machine 
mixed  concrete 7,858      1.4201/8  6.63 

Tamping  band  mixed 
concrete  1.081         283  3.82 

Finishing  top  of  lock 
wall  648  296/8         18.27 

Lock  Gates,  Miter  Sills,  Etc.— The  lock 
gates  are  of  the  standard  form,  namely, 
mitering  gates  of  the  girder  type  with 
nraight  back  and  front.  They  are  hori- 
zontally   framed    and    without    quoin    or 


nuim  loads;  the  arms  are  separated  by  five 
blocks  (including  the  two  at  the  heel  and 
toe),  and  the  intervals  are  closed  with  a 
sheathing  of  2-in.  oak  plank  made  water- 
tight by  calking.  The  beams  are  held  to- 
gether by  seven  pairs  of  long  i^^-in.  bolts 
running  vertically  through  the  center  lines 
of  the  main  timbers  as  well  as  through 
the  filling  blocks  in  the  upper  part  of  the 
gate.  The  weight  of  the  gate  is  taken  up 
by  two  diagonal  tie  straps  of  3^  by  Ji-in. 
wrought-iron  eyebars  provided  with  turn- 
buckles  ;  one  end  of  each  eyebar  passes 
over  a  pin  in  the  journal  strap  and  the 
other  over  a  similar  pin  held  in  place  near 
the  lower  end  of  the  toe  by  a  stirrup  strap 
and  a  nose  strap.  The  bottom  beam  is 
fitted  at  the  quoin  with  a  cast-iron  heel 
piece  which  rests  on  a  forged  steel  pivot 
shrunk  into  a  cast-iron  pivot  plate  having 
sufficient  bearing.  This  bedplate  is  bolted 
to  the  concrete.  The  top  gudgeon  is  a  3- 
in.  steel  pin  supported  at  both  ends  by 
journal  castings,  between  which  the  collar 
works.  In  order  that  the  leaf  may,  in 
opening  and  closing,  swing  clear  of  the 
quoin  without  friction,  the  rotation  axis  of 


perfectly  level  about  2'/j  ft.  from  th« 
ground  and  close  enough  together  to  sup- 
port without  deflection  the  weight  of  an 
entire  gate.  On  each  side  of  the  derrick 
were  placed  two  sets  of  ways,  between 
which  ran  a  track  for  carrying  the  tim- 
bers. The  gate  timbers  were  delivered  as 
needed  to  the  derrick  and  placed  on  the 
ways,  the  built-up  beams  framed  and 
bolted,  and  the  heel  and  toe  worked  to 
pattern.  The  arms  and  blocks  were  then 
juxtaposed  in  position  so  as  to  get  the 
alignment  of  the  long  bolts  and  then  sep- 
arated for  the  holes  to  be  bored.  This  was 
a  tedious  procedure,  as  no  matter  how 
carefully  the  measurements  for  the  holes 
were  made  it  was  found  impossible  to  bore 
all  of  them  in  the  different  pieces  so  as  to 
avoid  slight  errors  of  alignment;  hence 
burning  the  holes  out  with  long  rods  of 
hot  iron  had  to  be  resorted  to.  The  gate 
was  then  assembled,  the  bolts  inserted  and 
tightened,  the  irons  fitted  on,  the  heel 
and  toe  worked  to  pattern,  and  each  arm 
and  block  numbered  to  avoid  any  displace- 
ment later.  The  gates  were  then  tSken 
apart   and   transported   to   the  lock  pit   to 
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be  erected  piece  by  piece,  for  which  a  land 
derrick  was  used.  As  each  beam  was  put 
into  position  its  top  was  given  a  heavy 
coat  of  white  lead,  and  the  position  of  its 
bolt  holes  tested  by  thrusting  down  an 
iron  rod.  After  the  gate  had  been  thus 
built  up  to  the  required  height,  the  long 
perpendicular  bolts  were  raised  by  the  der- 
rick and  put  into  place,  the  various  irons 
fitted,  the  anchor  bars  and  tie  straps  tight- 
ened, and  the  gate  swung.  The  gates  were 
then  given  two  coats  of  red  lead. 

The  gates  are  operated  by  hand  power. 
The  maneuvering  gear  consists  of  a  spar, 
to  each  end  of  which  is  fastened  one  end 


subjected  to  a  lifting  pressure  from  the 
gates,  and  when  once  started  the  upward 
water  pressure  is  of  course  added.  The 
miter  sills  are  2  ins.  higher  than  the  miter 
walls  so  as  to  act  as  a  guard  for  the  ma- 
sonry. The  miter  sills  are  i  ft.  below  nor- 
mal 4  ft.  depth,  so  as  to  permit  the  pool 
level  to  be  reduced  without  affecting  navi- 
gation. The  sills,  like  the  gates,  are  of 
white  oak  and  were  set  when  the  con- 
crete was  placed  in  the  miter  walls.  The, 
gates  do  not,  when  shut,  extend  over  the 
sill,  as  is  sometimes  the  case,  for  a  diffi- 
cult joint  then  becomes  necessary.  In  this 
instance  the  gates  lap  the  sill  by  5  ins.,  the 
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of  a  chain ;  the  bight  of  this  chain  is  led 
through  a  chain  guide  consisting  of  two 
sheaves  to  a  chain  capstan  worked  by  a 
crank.  The  gate  is  opened  or  closed  ac- 
cording as  the  chain  is  pulled  in  one  di- 
rection or  the  other. 

As  wooden  lock  gates  subject  to  vary- 
ing lifts,  unless  made  too  heavy  at  low 
water,  are  too  buoyant  at  high  water,  it  is 
necessary  at  the  approach  of  floods  to  bal- 
last them,  which  was  done  by  filling  the 
panels  with  large  stones. 

The  miter  sills,  which  provide  an  elastic 
cushion  for  the  bottom  of  the  gates,  con- 
sist of  12  by  12  in.  timbers  well  bolted  to 
the  miter  wall,  as  thev  mav  sometimes  be 


under   pressure   being  counterbalanced    by 
the  weight  of  the  gates. 

The  cost  of  the  gates  and  sills  was  as 
follows : 

Unit  Cost.  Total. 

L4imber,  oak,  35.7  M.  ft.  B.  M.t4I.3<  $1,477 

Iron,  wrought,  342  lbs 05  17 

Iron,  wrought.   16.243  lbs 06  $75 

Iron,  wrought  common,  153  lbs.       .023  4 

Iron,  cast.  600  lbs 046  2S 

Iron,  cast,  5.354  lbs 045  241 

Steel,   615   lbs 065  40 

Journal  castings  and  patterns.        ...  22 


Total  materials    t2,80J 

Lsbor — 

Inspecfn  of  lumber.  33.9  M.  ft.  $0.3897  $13 

Hauling  miscel.   material 15 

Framing,    35.7    M.   it 43.28  1,545 

Setting  gates.  4 76.54  306 

Care,      repair     and     adjusting 

since  1901,  4 887 


Total   cost   of  labor $2,766 

Grand  total  $5,569 


The  total  labor  time  in  days  for  fram- 
ing was  6844-8  and  the  work  done  per 
man  per  day  was  52.1  ft.;  the  total  labor 
time  for  setting  the  four  gates  was  1491,^ 
days. 

Valves,  Ladders,  Etc. — The  valves  in  th* 
culverts  previously  mentioned,  are  butterfly 
or  balanced  valves  of  steel  plates  and 
angles  turning  on  vertical  shafts.  There 
are  two  valves  to  each  filling  culvert  be- 
cause the  valves  had  to  be  of  low  height 
in  order  to  remain  submerged  during  lew 
water.  They  are  3  ft.  2  ins.  by  3  ft.  2  ins. 
in  size.  The  wicket  is  set  in  a  cast  iron 
frame  bolted  to  the  concrete  and  is  pro- 
tected from  debris  by  a  movable  screen 
sliding  vertically  in  guides  bolted  to  the 
walls.  The  valve  operating  gear,  which  is 
set  in  a  covered  recess  in  the  coping,  con- 
sists of  a  gear  sector  keyed  to  the  '.op  of 
the  valve  shaft  and  geared  with  a  pinion 
turned  by  a  rachet  wrench  and  wheel.  Two 
recessed  ladders  are  placed  in  each  cham- 
ber wall  of  the  lock. 

The  cost  of  the  valves,  ladders,  etc.,  was 
as  follows : 

Materials—  Unit  Cost.  Tout 
New  valves  and  foundry  work 

on  same,   2 $267.00  »MI 

Iron,  wrought,  5,397  lbs 06  H( 

Iron,  cast,  7,737  lbs 045  :<S 

Steel,    6,976  lbs 065  51J 

Total  materials   Sl.;t» 

I.,abor — 

Hauling  Iron,  etc IIS 

Placing  20,110  lbs $0.02  i* 

Total  lal>or  $e 

Grand  total   Kill 

Filling,  Grading,  Etc.,  Behind  Land  U'oil. 
— Loose  stone  was  placed  by  hand  back  oi 
the  land  wall  to  form  a  drain  for  the  seep- 
age. This  drain  was  about  2  ft.  by  3  it 
in  cross  section  and  was  connected  with  a 
6-in.  cast  iron  pipe  leading  through  the 
lower  end  of  the  land  wall  into  the  guide 
crib.  The  space  behind  the  land  wall  and 
between  the  wing  walls  was  then  filled 
with  gravel  to  the  level  of  the  top  of  the 
walls  and  paved  with  selected  riprap  stone 
set  on  edge,  carefully  placed  by  hand  and 
rammed.  A  coat  of  gravel  was  then  scat- 
tered over  the  paving  and  swept  into  the 
interstices.  In  the  rear  of  this  level  space 
the  bank  was  graded  and  the  paving  of 
hand-laid  gravel  coated  riprap  continued 
to  flood  level  so  as  to  prevent  floods  fn^m 
washing  out  the  backings. 

The  cost  of  making  the  fill  behind  the 

bnd  wall  was  as  follows: 

Filling  (4,262  cu.  yds.). 

Per 
Material—  Unit  Cost      Total,    cu.  vil 

Fill 

Fuel     $268       >«"« 

Illumlnat'g  oils,  etc 70         M' 

Total   materials. 

Labor — 

Removing   Incline 

Dredging  gravel, 

4.262  cu.   yds $0,108 

Hoisting  and  nillng. 

4,262  cu.  yds 6145 

ToUl  labor  $1,103       Vi'i' 

Grand  total  (4.262  cu.  yds. 
fllllng)     $3,441       »"»■» 

The  total  labor  time  in  dredging  gravei 

was  2042/8  days  and  the  work  done  per 

man  per  day  was  20.89  cu.  yds. ;  total  labor 

time   in   hoisting  and  filling  was   1.499  ^'^ 

days,  the  work  done  per  man  per  day  be- 


$338  JOoTs 

$25  tV'^ 

459  l"; 

2.619  <"'• 
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ing  Z841  cu.  yds.  The  total  labor  time  in 
filling  was  1,719  days,  the  average  amount 
of  filling  done  per  man  per  day  being  2.479 
cu.  yds. 

The  cost  of  grading  and  paving  behind 
the  land  wall  was  as  follows: 

Per 

sq.  yd. 

Uaterlal—  Unit  Cost.  Total.  Paving. 

Riprap  stone.  798  cu.yd8.$0.74        $590      10.307 

Cement,  5  lAls 1.97  10  .006 

Total  materials $600       $0,313 

Labor — 
Insp.    of   riprap    stone, 

7$8  cu.  yds $0.00S  $6        $0,003 

Insp.  of  aement.  5  bbls.     .022       

Grading  and  pav'B  1,916 

sq.  yds 49S         947  .493 

Total  lal>or  $953        $0,496 

Grand  total,  1.916  sq.  yds.. $1,553        $0,810 

The  total  labor  time  for  the  1,916  sq. 
yds.  of  grading  and  paving  was  5SOj^  days, 
the  work  done  per  man  per  day  being  3.49 
sq.  yds. 

Guide  Cribs. — At  the  head  and  foot  of 
each  lock  wall  permanent  guard  or  guide 
cribs  were  placed.  The  upper  river  crib  is 
a  solid  crib,  containing  the  line  of  the  river 
wall.  It  is  150  ft.  long  and  8  ft.  wide  on 
lop.  The  inside  face  is  vertical  from  the 
top  to  I  ft.  below  the  upper  miter  sill,  be- 
low which  it  is  stepped,  as  is  the  outer  face, 
so  that  the  width  of  the  base  30  ft.  below 
the  top  is  20  ft.  The  lower  part  of  the 
crib  work  connects  with  the  lock  wall,  but 
above  a  level  2  ft.  below  the  upper  miter 
sill  there  is  a  gap  10  ft.  wide  between  tne 
crib  and  the  lock  wall  for  the  passage  of 
drift.  The  top  of  the  crib  is  level  with  the 
coping. 

The  lower  river  crib  is  150  ft.  long  and 
is  simitar  to  the  upper  crib  except  that 
there  is  no  gap  between  the  crib  and  the 
lock  walls,  and  that  the  top  of  tlie  crib  is 
not  level  with  the  coping  throughout,  that 
portion  farthest  down  stream  being  5  ft. 
below  the  coping  in  elevation. 

The  land  cribs  are  in  line  with  the  lock 
walls,  the  upper  one  being  66  ft.  long  and 
the  lower  one  20  ft.  The  cribs  were  built 
of  loxio-in.  timbers,  framed  and  drift  bolt- 
ed together,  pine  being  used  below  pool 
level  and  oak  above.  The  cribs  are  filled 
with  one-man  stone,  large  selected  stones 
being  set  on  edge  with  their  flat  faces 
against  the  side  openings,  the  top  being 
covered  with  large,  well  shaped  stones  set 
level  with  the  timbers. 

The  cost  of  the  upper  land  crib  was  as 
follows : 

Per  M.f  t. 

Material—  Unit  Cost.  Total,  in  Crib. 

Lumber,  pine.  30  M.  ft 

B.  H $18.20  $646     $18.20 

Riprap,  602  cu.  yds 74  445       14.83 

Iron.  2.350  lbs 0026  63        2.10 

Total   materials $1,054  $35.13 

Labor— 

Excavating  45  cu.  yds.  $1.89  $85  $2.83 

ln«p.  of  timber,  30  M.ft.       .39  12  .40 

Riprap,  602  cu.  yds 008  5  .16 

Building  and  fllilng.    30 

„M.  ft 15.42  463  15.43 

Backfill.  ISO  cu.  yds 525  95  3.16 

Total  labor   $660    $21.98 

Grand   total   (30  M.ft.) $1,713     $57.10 

The  labor  items  in  the  above  work  that 
can  be  further  summarized  are  as  follows : 


Work  Done 
Labor  Time  Per  Man 
Work  Done —  In  Days.      Per  Day. 

Excavating,  45  cu.  yds.     46  7/8        .957  cu.  yd. 
Building  and  fllling,  SO 

M.  ft 259  6/8         .116  M.ft. 

Backfilling,  180  cu.  yds.     44  4/8        .404  cu.  yd. 

The  cost  of  the  lower  land  crib  was  as 

follows ; 

Per  M.  ft. 

Material—  Unit  Cost.  Total,  in  Crib. 

Lumber,  pine.  9.3  M.  ft.  $18. 15        $169      $18.16 

Riprap.  145  cu.  yds 74  107        11.51 

Iron,  413  lbs 026  11  1.12 

Total  materials $287 

Excavation  labor — 
Earth    92,    rock    15,    107 

cu.   yds $3.26        $242 

Building  and  fllling.  9.3 

M.  f t 275 

Insp.  of  ttmtrer.  4  M.  ft.       .39  2 

Inspection  of  riprap,  65 

cu.  yds 008 


$30.78 

$26,02 

29.63 
.21 


Total   labor    $519 

Grand  total  (9.3  M.  ft.) $806 


$56.88 
$86.6« 


The  cost  of  the  upper  river  crib  was  as 

follows:  Per.  M.ft 

Material-  Unit  Cost.  Total,  in  Crib. 
Lumber,  oak,  15.6  M.  ft. 

B.  M $20.12  $314  $6.60 

Lumber,  pine,  32  M.  ft. 

B.  M 14.90  477  10.02 

Iron    and     spikes,    1,620 

lbs 028  46  .93 

Riprap,  1,316  cu.   yds...       .74  973  20.47 

Total  cost  materials  $1,810      $38.02 

Labor — 

Bzcavation    $50  

Framing     and     placing 

timbers,  47.6  M.   ft... $10.32        $491  .... 

Pilling      with       riprap, 

1,135    cu.    yds 31  410  

Total    labor    $961       $19.98 

Grand  total    (47.6   M.   ft.) $2,761       $58.00 

The  average  costs  of  crib  materials  may 
be»  summarized  as  follows :  pg^  g„  yj 

Average   cost   of  riprap,   delivered $    .74 

Average    cost    to    place 436 

Average   coat  in  place 1.176 
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The  following  is  the  cost  of  the  lower 
river  crib: 


Material—  Unit  Cost. 

Lumber,  oak,  14.8  M.  ft. 

B.  M $16.82 

Lumber,  pine,  31.3  M.  ft. 

B.  M 14.97 

Riprap,  1.014  cu.  yds. . .       .74 
Iron    and    spikes,    5,420 

lbs 

Fuel    

Total  cost  materials    

Labo^ — 
EbEcavating,  980  cu.  yds.  $0,039 
Framing     and     placing 

timbers.  46.2  M.  ft 16.60 

Filling  with  riprap,  1.014 

cu.  yds 447 


Per  M.ft. 
Total,  in  Crib. 


Inspection  of  lumber,  8 
M.    ft 39 

Inspection  of  riprap,  90 
cu.  yds 008 


Total  labor  

Grand  total  (46.2  M.  ft.). 


$249 

469 
714 

132 
21 

$1,585 

$39 

721 

455 

3 

.72 

.$1,219 
.$2,804 


$5.39 

10.16 
15.46 

2.86 
.45 

$34.33 

$0.84 

15.60 

9.85 

.06 

.02 

$26.37 
$60.69 


Per  M.  ft. 

Average  cost  of  crib  timber,  delivered.$13.82 

Average    cost    to    place    timber '. 9.29 

Average  cost  of  crib  timber  In  place..  23.11 

The  above  costs  include  field  supervision 

and  subsistence,  but  do  not  include  freight 

on  timber,  which  is  about  $1  per  M.  ft. 

Summary   of   Lock   Work:  Unit 

Total.  Cost. 

Clearing  site    (4  acres).. $      204  $51.00 

Cofferdam    (462    lln.    ft.) 8,487  18.37 

Excavation    (3,636  cu.   yds.) 5,758  1.68 

Forms    (159    M.    ft.) 4,692  29.38 

Concrete    (8,939   cu.    yds.) 43,186  4.83 

Gates     and     sills 5,569       

Valves,    ladders,    etc 2,171       

Filling  behind   land  wall    (4.262 

cu.    yds.)     3,441  .806 

Grading     and      paving      same 

(1.916    sq.    yds.) 1,553  .810 

Excavating    upper   approach...  388       

Excavating    lower    approach...  182       

Upper   land   crib    (30   M.    ft.)...  1,713  57.10 

Lower  land  crib    (9.3  M.    ft.)..  806  86.66 

Lower  river  crib  (46.2  M.  ft)..  2.804  60.69 

Upper  river  crib  (47.6  M.   ft)..  2,761  58.00 
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ABUTMENT  AT  DAM  NO.    I. 

The  abutment  at  dam  No.  I  was  begun 
in  August,  1900,  and  completed  in  Febru- 
ary, 1901.  Though  located  in  a  narrow 
part  of  the  river  it  was  not  only  not  put 
into  the  bank  as  far  as  practicable  to  in- 
crease the  spillway,  but  on  the  contrary 
was  placed  120  ft.  in  front  of  the  river 
bank.  It  was  of  concrete,  on  a  pile  foun- 
dation, and  was  of  the  T  type,  the  river 
face  being  30  ft.  long  on  top  and  78  ft.  long 
at  the  base.  Its  stem  or  land  arm,  which 
was  128  ft.  long  measured  from  the  face  of 
the  abutment  to  the  extreme  end  of  the 
stem,  entered  the  bank  only  8  ft.,  though 
this  defect  in  providing  a  safe  anchorage 
against  possible  flanking  was  in  a  slight 
measure  remedied  by  placing  a  crib  filled 
with  riprap  in  prolongation  of  the  stem 
for  the  further  distance  of  12  ft.  measured 
at  the  bottom  of  the  concrete  wall,  this  dis- 
tance increasing  to  28  ft.  at  the  top  of  the 
crib  by  the  slope  of  the  excavation.  The 
top  of  the  abutment  was  only  2  ft.  above 


off  as  the  dredge  undermined  the  work,  be- 
having like  separate  pieces  of  stone  and 
showing  that  no  bond  of  any  consequence 
existed  between  them.  On  (his  substruc- 
ture of  concrete  in  sacks  a  wall  of  con- 
crete in  mass  from  water  level  up  was 
built  with  a  3^-ft.  berm  around  it.  The 
wall  was  16  ft.  high  and  4  ft.  thick  on  top 
and  was  stepped  on  the  upstream  and 
downstream  sides.  The  stem  wall  was  12 
ft.  thick  at  bottom  and  the  river  wall  9  ft. 
thick.  The  concrete  was  all  hand  mixed, 
the  proportions  being  i  part  Lehigh  Port- 
land cement,  2  parts  sand,  and  6  parts 
gravel.  The  material  was  mixed  on  barges 
and  placed  both  by  wheelbarrows  and  der- 
rick boat.  Above  low  water  the  abutment 
was  protected  for  $0  ft.  upstream  and  200 
ft.  downstream  by  a  revetment  of  riprap 
extending  to  the  top  of  the  bank.  On  the 
downstream  side  of  the  abutment  for  about 
70  ft.  from  the  river  end  of  the  stem  and 
about  20  ft.  from  the  land  end,  this  riprap 
was  grouted  with   I   to  3  cement  mortar. 
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the  crest  of  the  dam,  and  was  8  ft.  below 
the  top  of  the  lock  walls  and  12  ft.  below 
the  top  of  the  river  bank.  It  was  con- 
structed as  follows: 

The  site  was  first  dredged;  then  five 
rows  of  oak  piles,  spaced  3^  and  4-ft.  cen- 
ters, were  driven  to  bed  rock  through  the 
sand  and  gravel;  then  triple-lap  sheet  pil- 
ing was  driven,  also  to  bed  rock,  along  the 
face  and  each  end  of  the  river  wall,  though 
not  along  the  stem  of  the  abutment.  After 
the  sheet  piles  had  been  driven,  concrete  in 
coarse  gunny  sacks  was  deposited  over  the 
area  in  from  3  to  5  ft  of  dead  water.  It 
may  here  be  mentioned  that  this  concrete 
was  in  1903,  over  two  years  afterwards, 
rendered  plainly  visible  by  the  dredging 
undertaken  around  the  abutment,  which 
meanwhile  had  been  flanked,  as  the  water 
was  lower  than  when  the  abutment  was 
built.  The  sacks  separated  from  each  other 
readily ;  many  of  them  were  dug  up  by  the 
orange  peel  bucket,  and  in  no  case  did  two 
sacks  adhere.     They  could  be  seen  caving 


Below  water  a  single-weave  mattress  heav- 
ily weighted  with  stone  extended  down- 
stream from  the  abutment  for  200  ft. 

The  detailed  cost  of  the  various  items  of 
work  in  the  construction  of  the  abutment 
is  shown  in  the  following  tabulation : 

The  labor  cost  of  clearing  and  gnibbing 
1.72  acres  of  land,  including  cutting  of  32 
cords  of  wood,  was  $160.88,  or  $93.53  per 
acre.  The  labor  time  in  days  was  86^ 
and  the  work  done  per  man  per  day  was 
.02  of  an  acre. 

The  cost  of  the  excavation  work  was  as 
follows : 

Unit  Per  cu. 

cost.    Total,    yard. 

Fuel   197        .007 

Excavation  by  teams  and 

dredges    $0.04 


623 
*620 


.04 


Total  (13,081  cu.  yds.)..                 *620  .047 

The  following  is  the  cost  of  the  timber 
and  pile  foundation: 

Material.                                       Unit  Total 

cost.  cost. 

Iron,  spikes  and  bolts,  1,640  lbs |     64 

Forms.  739  ft.  B.  M 10  7 

Sheet  plle.<!  and  grillage,  66.3  M 

ft.   B.    M 874 


Main  piles,  4,810  lin.  ft 0.06 

Fuel   

Total  cost  materials 

Labor: 
Driving  main  piles,  4,810  lln  ft.*0.107 
Driving  sheet  piles  and  plac- 
ing grillage,  66.3  M.  ft 

Inspection  of  timber.  18.2  M.  ft    .389 
Construction  of  forms,  739  ft. 
B.  M 


I1.2S7 
t   Sit 

502 

I 


ToUI  lalMjr   11,05: 

Grand  total   2,114 

The  total  labor  time  required  in  driving 

43io  lin.  ft.  of  main  piles  was  250  6/8  days, 

the  work  done  per  man  per  day  being  19.1S 

lin.  ft.  of  piles  driven. 

Concrete   (1.127  cu.   yds.). 


Material: 

Unit  cost. 

Sacks,  4, 500 30.0427 

Cement,    Lehigh,   1,- 

342  bbls 1.97 

Sand,  200  cu.   yds...     .33 
Illuminating  oils,  etc.  


Percu. 
yd.  con- 
Total.      Crete. 
$    192       $0.1T 


2.644 
66 

104 


Total  materials 83.006 

Labor: 


2.K 

.05 
.0» 

lilt 


Hauling   cement,   1,- 
>bl8 


342  b1 
Haullni 


sand,     200 


30.08 
.38 


"5 

cu.  yds 

Hauling  sacks 

Inspection  of  cement, 

1,342   bbU 0225 

Inspection    of    sand, 

2()0   cu.   yds 0685 

Mixing;    and    placing 

by  hand,   1,127  cu. 

yds 2.071 

Tamping,    1,127     cu. 

yds 169 


I    107 

76 


.76 


30 
14 

2,334 
191 


loot 

.Vt 
.01 

:.07 
.u 


Total  labor 12,752        $2.44 

Total   cost    of     concrete      in 
place 5,759         5.1» 

Summarizing  some  of  the  labor  items  wc 

have: 

Work  Don» 
t«.bor      Per  Mu 


Work  Done — 
Inspection     of     cement, 
1,342  bbls 


Time 
in  Days. 

10 


Per  Day. 
bbls. 

134.2 
cu.  ydi. 


20 


.817 
10.52 


Inspection    of    sand.    200 

cu.  yds 10 

Mixing    and    placing     by 

hand,   1,127  cu.  yds....     1,296  6/8 
Tamping,  1,127  cu.  yds...      107  1/8 

Grading  and  BackflU  (4.690  cu.  yds.). 

Per 

Unit  Cost.  Total,  cu.  yd. 

Rlprav. 

Riprap.   114  cu.  yds 80.74  884      \^M\. 

Inspection  of  riprap,  114 

cu.  yds 008  .91     .... 

Grading     and     backfill, 
4,690    cu.    yds 185        866         .1(3 

Total    8951      $0.2«» 

The  tabor  time  for  the  4,690  cu.  yds.  of 
back  filling  and  grading  was  430^  days, 
the  work  done  per  man  per  day  being 
10.898  cu.  yds. 

Protection  Mattress  (293  sq.  yds.). 

Per 
Unit  Cost.  Total,  sq.  yd. 

Riprap,   320  cu.  yds 80.74         """        

Inspection  of  riprap,  320 

cu.   yds 008 

Cutting      and      hauling 

brush,  169  cords 1.669 

Weaving    and    sinking, 
293  sq.  yds 1.344 

Total    iil6      83.114 

The    total   labor    time    for    cutting   and 

hauling  169  cords  of  brush  was  1544-8  days. 

the  work  done  per  man  per  day  being  i.(9 

cords;   the  total   labor  time   for  weaving 

and   sinking  293  sq.  yds.  of  mattress  was 

2232/8  days,  the  work  done  per  man  per 

day  being  1. 31  sq.  yds. 

Cement  lAld  Pavement  (633  sq.  yds.). 

Per 
Material—  Unit  Cost.  Total  sq.  yd. 

Riprap,  211  cu.  yds 80.74        8156      80.24C 

Cement,  51  bbls. 1.97  100         .158 


8237 

lO.SOS 

3 

.010 

282 

.K2 

394 

1.J44 

Totol   . 
lAbor — 
Inspection 
51  bbls.   . 


of    cement. 


8256     80.404 
.0226        II      to  MJ 
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Inspection  of  riprap,  311 

CO.  yds.   008  2 

Placing  riprap,   211    cu. 

yds.   «6  187 

Total    $140      80.220 

Giand  total   $396      80.624 

The  total  labor  time  for  placing  the  2ti 
cu.  yds.  of  riprap  was  766/8  days,  the 
work  done  per  man  per  day  being  2.75  cu. 
yds. 

Bank  Revetment  (3,588  aq.  yds.). 

Per 
Unit  Cost.  Total,  sq.  yd. 
Riprap.  1.235  cu.  yds. . .  $0.74        8914       80.254 
Inspection     of      riprap, 

1.235  cu.  yds 008  10  .002 

Placing  riprap,  1,235  cu. 
yds 245         302  .084 


Total   81.226      80.340 

The  labor  time  for  placing  the  1^35  cu. 

yds.  of  riprap  was  155  6/8  days  and  each 

man  placed  an  average  of  7.92  cu.  yds.  of 

riprap  per  day.     On  the  basis  of  3,588  sq. 

yds.  of  revetment    each    man    placed   an 

average  of  2.3  sq.  yds.  per  day. 

Additional  Protection  Before  Flanking. 

Unit  cost.    Total. 
Lumber,  pine.   5.032  ft.  B.M... 814.73  874 

Riprap.  814<4  cu.  yds 68  555 

Cost  of  material 8629 

Labor.    218%    days 425 

Total  cost    81,054 

Summary  of  Old  Abutment. 

Total.  Unit  Cost. 
Clearing   and    grubbing    (1.72     . 

aci«s)     8161        893.53 

Excavation   (13.081  cu.  yds.).      620  .047 

Pile  foundations    2,314  

Concrete  (1,127   cu.    yds.) 6,759  5.10 

Cradlng    and     backflll     (4,690 

cu.  yds.)    961  .203 

Protection  mat  (293  sq.  yds.)      916  3.124 

Cement    laid    pavement    (633 

a<j.   yds.)    396  .624 

Bank    revetment     (3,S88    sq. 

yds.)     1,226  .340 

Additional    protection    before 

planking     1,064  

DAM  NO.  I. 

Dam  No.  i  was  a  timber  crib  structure 
placed  normal  to  the  axis  of  the  river  and 
resting  against  the  buttress  of  the  upper 
nver  lock  gate,  so  as  to  have  the  wnoie 
length  of  the  lock  chamber  in  the  lower 
pool.  The  dam  was  324  ft.  long.  For  the 
210  ft.  next  to  the  lock  it  is  founded  on 
rock,  the  remainder  of  it  resting  on  gravel. 
The  width  at  the  foundation  is_48  ft.,  and 
the  height  above  the  foundation  varies  be- 
tween a  maximum  at  one  place  of  27  ft. 
(on  rock)  and  a  minimum  of  19  ft.  next  to 
the  old  abutment.  The  cribs  are  of  yellow 
pine  except  the  slope  timbers  and  the  face 
stringers,  which  are  of  white  oak.  .\11 
timbers  are  loxio-in.  scantling  and  are 
drift  bohed  together  at  their  intersections. 
The  upstream  face  of  the  dam  is  vertical  to 
within  2  ft.  of  the  top,  whence,  to  prevent 
catching  drift,  it  slopes  to  the  crest  (a  12 
by  i2-in.  comb  stick),  having  a  slope  of  i 
on  4.  The  downstream  face  sloped  from  . 
the  crest  for  8  ft.  with  a  slope  of  i  on  4 
and  was  stepped,  having  two  steps  each  8 
ft.  wide  and  an  apron  16  ft.  wide,  the  three 
vertical  intervals  being  four  courses  of  40 
ins.  each.  The  upper  slope  was  laid  closely 
so  as  to  be  water  tight ;  the  timbers  on  the 
downstream  side  of  the  crest  were  spaced 
I  ia  apart.  A  short  section  of  the  dam 
about  9  ft.  in  length  was  in  I9(X>  built  in- 
side the  lock  cofferdam  up  to  the  level  of 
the  apron.  No  further  work  on  this  dam 
>*'as  done  until  August,   1902,  when   work 


was  recommenced  by  excavating  with  a 
dipper  dredge.  The  dam  was  built  in  three 
separate  sectioiis,  which  were  partially 
completed  a  short  distance  upstream,  the 
bottoms  being  built  to  suit  careful  sound- 
ings previously  taken,  and  then  towed  to 
position  and  the  building  continued.  Only 
every  other  pen  was  filled  with  ^tone  until 
the  last  section  was  in  place  and  weighted. 
Triple-lap  sheet  piles,  9  by  12  ins.,  were 
driven  to  rock  on  the  upper  side  of  the 
dam  for  no  ft.  out  from  the  abutment 
where  the  dam  rested  on  gravel;  the  re- 
maining portion  of  the  dam,  which  is  on 
rock,  was  merely  sheeted  with  double-lap 
i'4-in.  plank.  The  lower  side  of  the  dam 
for  120  ft.  from  the  abutment  was  also 
sheet  piled  for  the  purpose  of  holding  the 
gravel.  The  dam  was  backfilled  to  within 
4  ft.  of  the  eave  for  about  ao  ft.  upstream, 
partly  with  gumbo  and  partly  with  gravel. 
Below  that  portion  of  the  dam  on  gravel  a 
brush  mattress  covered  with  2  ft.  of  stone 
was  laid. 

The  cost  of  this  dam  was  as  follows : 

Bxcavatlon. 

Materials — 
Fuel    and    oil 896 

Lal>or — 
181 2/8  days    367 

Total     8463 

Framing  and  Placing  Tlmt>ers. 

Per 
Materials—  Unit  Cost.  Total.     M.  ft. 

Oak.  132.8  M.  ft.  B.  M.819.81  82,682  86.07 
Pine,  387.3  .M.   ft.  B.  M.  13.71        6,320         10.23 

Iron.    25,297    lbs 025         656  1.26 

Hauling     lumber,     147.4 

M.  ft.   B.  M 1.18  173  .33 

Fuel,   oil.   etc 173  .83 

Boat  spikes,   12  kegs...     8.66  104  .20 

Miscellnnpiius     12  .02 


Total  cost  of  mate- 
rial,   620.2    M.    ft. 

B.   M 817.43      89,069       817.43 

Labor — 
Frame  and  place,  620.2 

M.    ft.,    B.    M 88.84     84,589         88.84 

Grand    total    813,668      826.27 

The  labor  time  in  days  for  framing  and 

placing  the  520.2  M.  ft.  B.  M.  was  2,392^ 

and  the  average  amount  framed  and  placed 

per  man  per  day  was  217  ft. 

Driving  Sheet  Piles. 

PerM.tt. 
Materials—  Unit  Cost.  Total.  Piling. 

Oak,    25.2   M.    ft 819.81         8501       819.81 

Boat  spikes,  2  kegs 8.50  17  .67 


Total  materials,  26.2 

M.    ft 820.48         8518       820.48 

Labor- 
Driving,  25.2  M.  ft 822.64        8B70      822.54 

Grand   toUI    81,088      843.02 

The  total  labor  time  for  driving  the  25.2 
M.  ft.  of  sheet  piles  was  315^  days,  the 
work  done  per  man  per  day  being  80  ft  B. 
M.  driven. 

Filling  (7,984  cu.   yds.). 

Per  cu.yd. 
Materials—  Unit  Cost.  Total.  Filling. 

Riprap,   7,984  cu.   yds..  $0.74      86,908      80.74 
Coal   (haul'g),   47.1  tons      .50  23  .008 

Labor — 
Filling,  7,984  cu.  yds...       .425      3.508  .428 

Grand  total   89,439      81.18 

The  total  labor  time  for  filling  was  1,999 

days,  the  average  work  done  per  man  per 

day  being  4  cu.  yds.  of  filling. 

Puddling    (8.640  cu.   yds.). 

Per  cu.yd. 
Material—  Unit  Cost  Total.  Pud'fg. 

Fuel  and    oil 8148      80.017 

.005 


Riprap,  60  cu.   yds 80.74  44 

Labor — 
Digging      and      placing 

8,640  cu.   yds 277    82.395  .277 


Repuddling   (1904). 
Labor,  4,550  cu.   yds...   80.886    81.629      80.336 
Cost  both  years,   13,190 

cu.  yds 4,116         .812 

TotaL    Per  lin.  ft. 

Dam,    324   lin.    ft 828,774  $88.81 

Per  cu.  yd. 

Dam,    filling   7,984   cu.   yds $3.60 

Summary  of  Dam  No.  I. 

Unit 
Total.        Cost. 

Excavation    8463         

Framing  and  placing  timber, 

620.2   M.    ft 13,668       826.27 

Sheet  piles,   26.2  M.  ft 1,088        48.08 

Filling,  7,984  cu.  yds 9,439  1.18 

Puddling,   8,640  cu.    yds 8,687  .IM 

Repuddling    (1904),    4,660    cu. 

yds 1,629  .336 

Protecting  apron  and  end  of 
dam      after      flanking      of 

abutment  (1903)    1.212  

Changing  shape  of  old  dam 
from  step  to  slope  (324 
lin.    ft)    6,177        19.06 

Changes  in  Dam. — After  the  failure  of 
the  abutment  at  the  dam  (described  else- 
where in  this  article)  the  original  portion 
of  the  dam  was  changed  from  a  step  to  a 
slope  dam  and  a  concrete  apron  buiU.  A 
I — 2 — 5  gravel  concrete  was  used,  a  i — 2 
mortar  being  adopted  because  most  of  the 
concrete  had  to  be  deposited  under  water. 
The  cost  of  changing  the  dam  from  step  to 
slope  was  as  follows : 

Per  lln.ft 

Material—  Unit  Cost  Total,  of  Dam. 

Oak,   68.7  M.    ft    B.  M.817.31      $1,016        $8.14 
Oak  hauled.  68.7  M.   ft. 

B.    M 1.26  78  .22 

Iron,   4,690  lbs 019  98  .29 

Iron  hauled,   4,690  lbs 
Riprap,   408  cu.  yds. . 


.74 
Fuel 

Cement,  785  bbls 2.66 

Cement       hauled.       786 
bbls 062 


2  .01 

302  .98 

41  .1: 

2,092  6.46 


49 


.15 


Total    83,667      81t32 

Labor — 

Timber  work  81,187        88.67 

Obtaining  gravel  and 
sand  and  laying  con- 
crete apron,  673  cu. 
yds 81.80        1,031        83.18 

Filling,  408  eu.  yds 69  281  .86 

Inspection  of  riprap 11  .08 


Grand   total    82,387       $0,299 


Total    $2,610        87.74 

Grand  total  cost  of  chang- 
ing     86,177       819.06 

Grand    total    cost    of    old    dam 

(324  lin.  ft) 835.323     8109.02 

NEW   ABUTMENT  AT  DAM    NO.    I. 

The  original  abutment  at  dam  No.  i  was 
completed  in  February,  1901,  but  the  dam 
described  in  the  previous  paragraphs  was 
not  completed  and  the  pool  filled  until  Oc- 
tober, 1902.  During  the  short  time  the 
water  surface  in  the  upper  pool  remained 
below  the  top  of  the  abutment  the  latter 
served  its  purpose  satisfactorily.  A  rise  in 
the  river,  however,  brought  the  water  over 
the  top  of  the  abutment,  and  the  grouted 
riprap  was  attacked  and  began  to  be  under- 
mined at  its  lower  end  about  75  ft  below 
the  center  of  the  abutment  A  timber 
bulkhead  was  immediately  built  to  raise  the 
height  of  the  abutment  and  in  this  way  the 
overflow  was  practically  stopped.  In  the 
meantime,  however,  the  area  of  the  caving 
and  undermining  of  the  grouted  riprap  had 
increased  until  it  extended  back  about  40  ft. 
and  upstream  about  35  ft,  the  settlement  of 
the  riprap  over  this  area  being  about  5  ft. 
vertically.  Finally,  however,  the  bank  be- 
low the  abutment  began  to  go,  and  the 
abutment  was  destroyed.  To  protect  the 
exposed  end  of  the  dam  a  heavy  layer,  of 
derrick  stone  was  placed  there.  The  dam 
itself  was  not  damaged  and,  acting  as  a 
wing  dam,  served  to  concentrate  the  flow 
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of  the  river  around  its  end.  No  effort  was 
made  to  stop  the  resulting  erosion  of  the 
bank,  as  a  longer  spillway  was  desired. 

The  erosion  resulting  from  this  con- 
tracted flow  and  the  deflection  of  the  cur- 
rent caused  the  new  bank  line  to  make  an 
angle  of  about  45  degs.  with  the  original 
dam.  It  was  decided,  however,  to  prolong 
the  dam  in  a  straight  line  and  also  to  build 
the  river  face  of  the  abutment  normal  to  it. 
This  caused  the  new  abutment,  which  was 
finally  located  346;^  ft.  from  the  end  of  the 
original  dam,  to  make  an  angle  with  the 
bank  instead  of  being  parallel  to  it,  thus 
throwing  its  downstream  end  well  out  into 
the  river.  Bed  rock  at  the  abutment  site 
was  18  ft.  below  extreme  low  water  eleva- 
tion and  was  covered  by  from  3  to  5  ft.  of 
bouUers,  except  that  over  a  portion  of  the 
area  the  boulders  had  been  removed  by  the 
current.  Owing  to  the  expense  of  building 
a  cofferdam  and  the  diiSculty  of  holding  it 
in  position,  it  was  decided  to  build  the 
foundations  by  subaqueous  grouting.  Ac- 
cordingly the  abutment  was  founded  on  a 
timber  crib  filled  with  grouted  rubble,  the 
grout  being  fed  from  below  to  make  the 
voids  fill  from  the  bottom  upward. 

Excavation. — The  necessary  excavation 
for  the  crib  was  done  by  dredging,  a  dipper 
dredge  with  orange-peel  bucket  being  used. 
The  water  at  this  time  was  4  ft.  above  ex- 
treme low  water  and  the  dredge  used  could 
dig  to  a  depth  of  16  ft,  so  that  the  founda- 
tion bed  prepared  for  the  crib  was,  allow- 
ing 6  ins.  for  oscillations  of  the  water  sur- 
face, at  an  average  elevation  above  bed 
rock  of  6}/i  ft.,  3  ft.  of  which  consisted  of 
boulders,  the  remainder  being  coarse  grav- 
el.   The  cost  of  excavation  was  as  follows : 

Material —  Total.  Percu.yd 

Fuel  and  oU $367  10.016 

Labor — 
Excavation,    1,021  days $2,289  .096 

Total,    23,738   cu.   yds  at 
$0,112  $2,6S6  $0,112 

Foundation  Crib. — The  crib  was  T 
shaped  in  plan,  following  the  genera!  out- 
line of  the  abutment.  The  length  of  the 
river  face  was  136  ft.,  its  width  was  12  ft. 
at  the  upstream  end  and  16  ft.  at  the  down- 
stream end,  and  24  ft.  near  the  middle  for 
a  distance  of  37  ft.,  beginning  46  ft.  from 
the  upstream  end.  The  portion  of  the  crib 
underlying  the  stem  of  the  abutment  was 
20  ft.  wide  and  60  ft.  long  from  face  to 
end;  it  entered  the  bank  35  ft.  The  crib, 
which  was  constructed  of  10  by  lo-in.  squared 
timbers,  was  built  afloat  and  with  interior 
pens  varying  in  size  from  s  by  10  ft.  to  10 
by  12  ft.  After  having  been  settled  in 
place  it  was  filled  with  "one  man"  stone  up 
to  2  ft.  below  extreme  low  water  (6  ft.  be- 
low water  level  at  the  time),  the  filling 
averaging  11  ft.  in  depth.  Before  this  fill- 
ing began,  however,  the  distributing  boxes 
for  the  grout  were  placed.  These  consisted 
of  open-ended  square  boxes  (8  by  8  ins.  in- 
side) of  2-in.  plank  perforated  with  lyi-in. 
holes  spaced  zizzag  i  ft.  apart  down  the 
sides.  They  were  long  enough  to  reach 
just  above  a  loosely  laid  floor  on  the  top 
timbers   and   were   set   about    10   ft.   apart 


throughout  the  crib.  The  cost  of  these 
boxes  is  given  under  grouting.  After  the 
grout  boxes  had  been  placed  and  the  crib 
filled  with  rubble  9-in.  tripple-lap  sheet  pil- 
ing was  driven  with  a  steam  hammer  along 
the  outside  of  the  crib  from  a  point  oppo- 
site the  downstream  edge  of  the  apron  to 
the  upstream  end  of  the  crib,  and  thence 
around  the  end  and  along  the  upstream 
face  of  the  stem.  The  other  faces  of  the 
crib  were  sheeted  with  double-lap  I -in. 
plank  driven  by  hand  mauls.  The  sheet 
piling  was  also  for  the  purpose  of  prevent- 
ing leakage  under  the  abutments,  other- 
wise the  double  sheeting  of  i-in.  plank 
would  have  answered  throughout.  The 
sheet  piling  and  plank  sheeting  were  well 
spiked  to  the  top  timbers  of  the  crib. 
Gravel  and  earth  were  then  deposited 
around  the  crib  up  to  the  water  level  for  a 
double  purpose:  first  to  prevent  the  grout 
from  forcing  its  way  through  the  sheeting 
and  second  to  serve  as  a  cofferdam  when 
the  time  came  to  pump  out  the  crib. 

The  cost  of  this  foundation  crib  was  as 
follows : 

Foundation  Crib. 

Per  M.  ft. 

Material—  ToUI.     of  Crib. 

Lumber,    pine,    65.3    M.    ft. 

B.    BI.   at   $11.36 $742  $11.36 

Lumber,  hauled,   50.3  M.   ft. 

B.  M.  at  $1.25 63  .96 

Iron.    5,123  lbs.,   at  $0.023. . .      119  1.82 

Miscellaneous  materials  100  1.53 

Total  cost  of  materials.  .$1,024  $16.67 

Labor — 
Framing    and    placing,    65.3 
ft.,    9812/8    days $1,869  $28.47 

Orand  totai  '....$2,834  $44.14 

The  average  work  done  per  man  per  day 

was  66.6  ft.  B.  M.  of  timber  framed  and 

placed. 

Sheet  Piles  and  Sheeting. 

Per  M.ft. 

Materials —  Total,     in  Place. 

Lumber,  oak,   18.8  M.   ft.    B. 

M.,   at   $15.79 $299  $10.40 

Lumber,   pine,   9.9  M.   ft.    B. 

M.  at  $13.99 139  4.82 

Lumber,    hauled.   9.9    M.    ft. 

B.  M..  at  $1.25 12  .86 

Spikes.   800  lbs.,  at  $0.031...        25  .42 

Total  cost  of  materials. .    $475  $16.50 

Labor — 
Driving,  18.7  M.  ft.,  334  days    $730  $25.43 

Grand   total    $1,205  $41.93 

Filling  with   Riprap. 

Material —                             Total.  Per  cu.yd. 

Riprap,  876  cu.  yds.,  at  $0.74    $648  $0.74 

Filling  and  placing,  118  days      236  .27 

Inspection  of  riprap,  10  days       18  .02 

Orand  total,  876  cu.  yds. 
riprap    $901  $1.03 

The  average  work  done  per  man  per  day 
was  6.84  cu.  yds.  of  riprap  placed. 

Grouting  Foundation  Crib. — The  grout 
feeding  boxes  were  placed  inside  the  pre- 
viously mentioned  grout  distributing  boxes. 
They  consisted  of  smaller  open-ended  square 
boxes  made  of  i-in.  boards.  These  boxes, 
which  were  not  perforated,  measured  3  by 
3  ins.  on  the  inside  and  were  at  first  just 
long  enough  to  reach  from  the  bottom  to 
the  top  of  the  outside  boxes.  As  the  grout 
rose  in  the  rubble,  the  inside  boxes  were 
raised  and  shortened  to  con^pensate  for  the 
d'^oth  filled.  By  feeding  the  grout  through 
these  smaller  boxes,  which  delivered  it  al- 
most intact  at  the  bottom  of  the  larger  per- 
forated ones,  it  had  to  enter  the  rubble 
from   below  upward,   and   being   twice  as 


heavy  as  water  the  filling  of  all  the  void* 
was  practically  insured.  Had  the  grout 
been  poured  directly  into  the  larger  boxes 
it  would  have  had  to  fall  through  a  consid- 
erable depth  of  water.  Had  the  larger 
grout  boxes  been  omitted,  it  would  have 
been  necessary  in  the  first  place  to  have 
filled  the  crib  as  far  up  as  the  water  sur- 
face with  rubble,  and  in  the  second  place 
the  grout,  being  then  necessarily  simply 
poured  on,  could  not  have  been  relied  upon 
to  fill  the  interstices  completely.  For  fun- 
nels to  receive  the  grout  as  it  flowed  from 
the  mortar  boxes  half  barrels  were  placed 
on  the  working  platform,  each  one  with  a 
2-in.  wrought  iron  pipe  4  ins.  long  inserted 
in  its  bottom,  the  pipe  extending  down  into 
the  feeding  boxes.  There  were  eight  mor- 
tar boxes,  I  by  4.5  by  s  ft  in  size,  made  of 
2  by  i2-in.  pine,  which  were  supported  on 
legs  18  ins.  above  the  floor.  Each  box  bad 
two  sliding  doors  at  opposite  ends,  and  as 
the  box  Was  tilted  slightly,  the  grout  flowed 
freely  into  the  short  troughs  which  carried 
it  to  the  funnels.  The  grout  was  a  I  to  2 
mixture  approximately,  two  level  full  bar- 
rels of  sand  being  used  to  each  barrel  of 
cement.  Later  the  shovelers  cast  the  sand 
directly  into  the  mortar  boxes,  18  shovel- 
fuls being  considered  equivalent  to  a  barrel 
of  sand.  The  sand  and  cement  were  placed 
in  the  boxes  dry  and  mixed  until  the  mass 
became  a  uniform  color,  then  water  was 
added  until  the  grout  was  thin  enough  to 
flow  freely,  after  which  a  sluice  »a 
opened  and  the  grout  poured,  the  mixing 
and  stirring  beins  continued  both  in  thr 
mortar  boxes  and  in  the  half  barrels  as 
long  as  there  was  any  grout  left.  The  dis 
tributing  boxes  were  fed  alternately  and 
the  progress  of  the  filling  watched  b; 
sounding  in  them.  When  the  grout  had 
reached  the  top  of  the  rubble,  6  ft.  below 
water  level,  the  inclosed  area  was  pumped 
out  by  means  of  a  centrifugal  pump.  .K 
stream  of  water  flowing  upward  tbroogfa 
the  grouted  rubble  was  then  discovered 
near  the  upstream  end  of  the  crib.  .\s  thi< 
water  was  8  to  10  degrees  colder  than  the 
water  at  the  bottom  of  the  river,  it  was 
evident  that  a  spring  had  been  inclosed  in- 
side the  crib,  and  its  free  flow  to  the  river 
being  prevented  by  the  sheeting  and  the 
back  filling,  it  had  forced  its  way  up,  main- 
taining an  opening  for  its  discharge.  The 
inclosed  area  was  therefore  allowed  to  fill 
again  with  water  and  two  timber  bulk- 
heads 10  ft.  apart  were  built  across  the  in- 
terior of  the  crib  33  ft  from  the  upstream 
end.  The  space  between  these  bulkheads 
was  filled  with  concrete  deposited  directly 
in  the  water.  When  the  resulting  cross 
wall  was  completed,  the  area  on  its  down- 
stream side  was  again  pumped  out,  and  a 
layer  of  hand  mixed  gravel  concrete  i  ft 
thick  was  placed  over  the  grouted  rubble, 
this  concrete  being  made  of  1  bbl.  of  ce- 
ment, 4.5  cu.  ft.  of  sand  and  ao  cu.  ft.  of 
river  gravel  (containing  about  18  per  cent 
of  sand).  No  attempt  was  made  to  re- 
pump  the  area  on  the  upstream  side  of  the 
cross  wall,  this  area  being  brought  iip  to 
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the  water  surface  with  concrete  deposited 
in  the  water.  This  concrete  was  machine- 
mixed  and  made  of  i  bbl.  of  cement,  5  cu. 
ft.  of  sand  and  27  cu.  ft  of  river  gnveL 
This  mixture  was  also  used  in  completing 
the  abutment  The  interior  timbers  above 
the  concrete  were  then  removed  and  the 
superstructure  begun. 

The  following  conclusions  were  reached 
as  the  result  of  the  experience  gained  in 
putting  in  this  pier : 

1st.  The  grout  distributing  boxes  might 
with  advantage,  have  been  placed  closer  to- 
gether to  more  easily  enable  the  grout  to 
fill  all  of  the  voids. 

2d.  The  holes  in  the  distributing  boxes 
might,  with  advantage,  have  been  larger 
and  more  numerous,  the  function  of  these 
boxes  being  in  reality  simply  to  maintain 
a  vertical  opening  :n  the  rubble,  so  that 
the  inner  box  can  be  raised  as  the  grout 
fills  from  below. 

3d.  The  inner  or  grout  feeding  boxes 
might,  with  advantage,  have  had  a  smaller 
cross  section,  thus  permitting  the  grout  to 
reach  the  bottom  in  an  unbroken  intact 
column. 

The  cost  of  grouting  this  foundation 
crib  was  as  follows: 

Per  cu.yd. 

Materials—                             Total.  Grouted. 

Cement,  7tl  bbla.,  at  12.74.11,980  $2.26 
Cement,  hauled,  <11  bbla.,  at 

W.063     J9  .04 

Grout  boxes,  (  H.  ft.  B.  M., 

at  »13  78  .09 

Fuel  and  oil    66  .08 


Total    12,163  12.47 

labor— 
Mlxini;    and     placInK,     695% 
days  »1,0S3  »1.I8 


Orand  total,  876  cu.  yds. 
of  stone  grouted 13,196  t$.6S 

The  average  work  done  per  man  per  day 
was  1.47  cu.  yds.  of  stone  grouted. 

SuperslrMcture  of  Abutment. — The  super- 
^iriKture  was  started  5  ft.  below  the  then 
water  level  (1  ft.  below  extreme  low  wa- 
ter),  except  at  the  upstream  end  of  the  river 
arm,  where  it  was  started  at  water  level. 
The  river  face  of  the  abutment  is  20  ft 
long  on  top  and  132  ft  at  the  base,  the 
face  being  battered  not  stepped.  The  stem 
is  a  core  wall  running  36  ft.  into  the 
bank,  with  embankments  on  both  sides 
supported  by  the  river  arms,  which  are 
<lesigned  as  surcharged  retaining  walls,  and 
have  a  bottom  thickness  of  one-half  the 
height  and  a  top  thickness  of  4  ft. 

The  land  side  of  the  river  arms  and  the 
downstream  side  of  the  stem  are  stepped, 
but  the  other  sides  arc  vertical.  The  crest 
of  the  dam  is  opposite  the  middle  of  the 
top  of  the  abutment  The  river  arm  of  the 
abutment  was  prolonged  downstream  at  an 
angle  of  about  30  degrees  by  a  aoo  ft.  rub- 
ble filled  protection  crib  founded  on  gravel 
16  ft.  below  water  level  and  having  a  top 
elevation  of  8  ft.  above  extreme  low  wa- 
ter. Its  object  is  to  form  a  footing  for 
the  paving  and  protect  it  from  direct  cut- 
ting and  eddy  attack.  The  bank  was  grad- 
ed and  paved  for  450  ft  below  the  abut- 
ment and  also  foi  100  ft  above  it  A  cor- 
ner crib  built  to  the  level  of  the  apron  was 


constructed  in  the  angle  between  the  dam 
and  the  lower  rivvr  arm  of  the  abutment 
to  prevent  the  latter  from  being  under- 
mined by  the  washing  out  of  the  3  ft  of 
gravel  above  the  twulders.  The  top  of  the 
new  abutment  is  14  ft.  higher  than  the  crest 
of  the  dam,  or  12  It.  higher  than  the  first 
abutment  built,  and  its  stem  enters  the 
bank  36  ft  instead  of  8  ft. 

The  cost  of  the  various  items  of  work  in 
connection  with  tiie  construction  of  the  su- 
perstructure of  tne  abutment  was  as  fol- 
lows: 

Concrete  la  duperstructure. 

Per  cu.yd. 
Cod- 

Material—  Unit  Cost.  Total,    crete. 

Cement   1.479  bbls t2.70     tS.993        t3.41 

Cement,     hauled,     1,479 

bbls 063  94  .08 

Fuel  and  oil   185  .12 

Forms,  29.6  M.  ft  B.  M.  13.32  395  .34 

Nails,  2  kegs  2.65  5 

Total    14.623         83.95 

Labor— 
On    superstructure,    1,- 
379  days   82,588         2.21 

Grand   total,   1,171  cu.   yds. 
concrete 87,211        86.15 

There  was  12,340  cu.  yds.  of  back-filling 
in  connection  with  the  abutment  including 
a  levee,  the  cost  of  this  work  being  as  fol- 
lows : 

Material —  Total.    Per  cu.yd. 

Fuel     and     rent     of     wheel 

scrapers    8189  80.014 

Labor— 
FlIUnK   (dredge  and  teams), 

1,089%   days    4,804  .389 

Grand    total,     12,340    cu. 
yds 84.973  80.408 

Grading  the  bank  required  73fi  labor 
days,  the  cost  being  $155. 

The  cost  of  paving  the  bank  with  riprap 
was  as  follows: 

Per 

Material —  Unit  Cost.  Total,  cu.yd. 
Riprap,  693  cu.   yds 74        8513        80.74 

Labor — 

PavinR.  425  days 8835  1.20 

Inspection   of   riprap,    8 

days  15 


02 


Total    8850        81.96 

Grand    total,    693    cu.    yds. 
placed    81.363        81.96 

The  amount  of  paving  done  per  man  per 
day  was  1.6  cu.  yds. 

The  cost  of  the  corner  crib  previously 
mentioned  as  being  constructed  in  the  angle 
between  the  dam  and  the  lower  river  arm 
of  the  abutment  was  as  follows: 

Per 

Material—  Unit  Cost.  Total.    M.  ft. 

Luml>er.    pine.    40.7    M 


ft    B.    M 810.68 

Lumber,      hauled.      40.7 

M.   ft  B.  M 1.25 

Iron,   1.000  lbs 02 

Labor — 

Excavating     2.02 

Framing     and      placing 

timbers,     40.7     M.     ft. 

B.    M 5.83 


8432       810.58 


50 
20 


17 


238 


1.25 
.49 


.40 


5.83 


Grand   total    8767      818.55 

Each  man  framed  and  placed  .322  M.  ft 
per  day. 

The  crib  was  filled  with  riprap,  the  cost 
being : 

Per 
Unit  cost.  Total,  cu.  yd. 

Riprap,   527   cu.   yds.,   at 8-74       8389      8-74 

Placing,    118%    days ...  223        .42 

Total    8612     81.16 

Each  man  placed  4.45  cu.  yds.  of  stone 
per  day. 


Summary  of  New  Abutment 

Unit 
Total.  Coat. 

Clearing     82,997  ...... 

Excavation,  23,738  cu.  yds 2.656  .112 

Foundation  crib,  66.3  M.  ft....  2,884  44.14 
Sheet  piles    and    sheeting,    28.7 

M.   ft 1,206  41.93 

FlUlng    crib    with     riprap,     876 

cu.  yds 901  1.03 

Grouting    foundation    crib,     876 

cu.    yds.    grouted 3,196  3.65 

Concrete,  1,171  cu.  yds 7,211  6.16 

Backflll,    12,340   cu.    yds 4,973  .408 

Grading  bank   165  .... 

Paving  bank,  693  cu.  yds 1,863  1.96 

Comer  crib.   40.7   M.   ft 757  18.55 

Filling  comer  crib.  527  cu.  yds.     612  1.16 

ioo  ft.  Protection  Crib.— Ai  stated  pre- 
viously, this  was  a  rubble  filled  structure 
founded  on  gravel  16  ft  below  water  level 
and  having  a  top  elevation  of  8  ft.  above 
extreme  low  water.  Its  object  is  to  form 
a  footing  for  the  paving  and  protect  it 
from  direct  cutting  and  eddy  attack.  The 
cost  of  the  items  in  this  portion  of  the 
work  was  as  follows: 

Excavation. 

Per 
Total.    Cu.  yd. 

on   and   fuel 8118      8.068 

Labor,    202%    days 48l        .246 

Total.    1.760   cu.    yds 8649      8.314 

Building  Crib. 

Per 
M.  ft. 
in 
Material:  Unit  cost.  Total,    crib. 

Pine,  52  M.   ft.  B.   M 89.60        8494     86.82 

Old    timber.    32.8    M.    ft., 

Tlniber'hauied,"37."7' Ji!  ft.,' 

B.    M 1.26  47  .64 

Iron,    5.730    lbs 02  114  1.84 

Iron    hauled    7  .10 

Miscellaneous  materials   8  .10 

Total  cost  of  materials 8670    87.90 

Labor,     423%    days 9.31  790      9.31 

Grand  total.  84.8  M.  ft 81.460     

Work  done  per  man  per  day,  aoo  ft.  B. 

M.,  placed. 

Per 
FlUlng: 

Unit  cost  Total.  Cu.yd. 
Riprap,  1,617  cu.  yds.,  at.. 8.74  81.196  8-74 
Labor,   349  days 635        .39 

Grand  total,  1,617  cu.  yds. 

miing    81.830    8tl3 

Work  done  per  man  per  day  was  4.6 
cu:  yds.  of  filling. 

In  placing  4,000  cu.  yds.  of  back-filling 
by  dredge  and  teams,  the  labor  time  was 
1136-8  days,  and  the  cost  $305.  making  the 
unit  cost  $0,076  per  cubic  yard. 

Grading  200  lin.  ft  of  bank  took  a  labor 
time  of  34-H  days,  the  cost  being  $62  or 
$0.31  per  lineal  foot. 

The  cost  of  paving  the  bank  with  rip- 
rap was  as  follows : 

Per 
_  Unit  cost.  Total.  Cu.yd. 

Riprap,    438    cu.    yds J.74        8324        8  .74 

Labor,   .203%    days 374  .85 

Grand    total,    438    cu. 
yds 8698        81.59 

The  average  work  done  per  man  per  day 

was  2.1  cu.  yds.  of  riprap  placed. 

Summary  for  200  ft.  Protection  Crib. 

Unit 
„  Total.  Cost 

Excavation,    1,750    cu.    yds 8    549    8.314 

Timber   work,    84.8  M.   ft 1,460      17.21 

Filling,    1.617    cu.    yds 1,830        1.13 

Backfllling,    4,000  cu.    yds 305        .076 

Grading   bank,    200   lin.    ft 62        .31 

Paving  bank,    438   cu.    yds 698        1.59 

4S0  ft.  Bank  Revetment.— This  work  in- 
cluded the  construction  of  aoo  brush  mats, 
the  grading  of  the  bank  and  paving  it 
with  riprap,  the  cost  of  the  various  items 
being  as  follows: 


Digitized  by 


Google 


288                                                   ENGINEERING-CONTRACTING  Vol.  XXIX.     No.  i<j. 

Brush    Mattress:     Unit  Cst.  Total.  S.iu^7e.       •""="''.  '^,  *'•  '°"«'  P^^'cally  all  of  which  was  built  for  the  sa.iK-  purpose.     .\  ,lnr,l 

Wire,   etc -. 108          .54       was   in   the   way.     As   it    would   have   re-  crib  was  built  as  a  protection  crib  arouml 

Cu^Uni?  '*and"'   l«idin|'  *^*         '*^         ''^*      quired    the    removal   of  at    least    1,000  cu.  the  two  exposed  sides  of  the  old  abutnitni 

W^tn'k  'tn'd    "slnkinB.  '   "       *"^'       *^**      '"'*  °^  *'*  obstruction  to  found  the  dam  This  crib  was  L-shaped  in  plan,  with  arm; 

213H   days   .'....         387     .    1.98      extension  on  a  level  bed,  it  was  decided  to  42  ft.  and  46  ft.  long,  the  latter  overlaii- 

'"rfprap?*4'*day8".'..f.^.* '. ...            7         ....       remove  the  large  derrick,  stone  and  broken  ping  the  jo  by  42  ft.  crib. 

Total.    20U    »<,uare8...             J^l        $I7o       "^""""e  above  water,  and  to  build  the  dam  phe  crest,  slope  and  apron  timbers,  wore 

Work    done   per   man    per   day    was   .93      '"'°"'"*  ""*  ''^""^  ^"'^  concrete  under  wa-  framed  as  far  as  ,H>ssible  in  the  vard  be 

squares  wove  and  sunk.                                        ^"-  .''""'K  "  ^^   "^'l  «"  Possible  and  an-  fore  constructi(m  began :  they  were  put  on 

c                  t          „  /.    1      1            .        .               choring  the  crib  to  the  concrete  with  iron  ;„  alternate  lo-ft    «i-i-iinn<    iHik  .-nmrlMmo 

Summary  for  450  ft.  bank  revetment:            ,    ,.        .                       ...        n-.        ,    ,        ,  auernate  lo-it.  miiioii>.  tnu>  lomrietinK 

Unit      bolts   wherever   possible.     The     holes     for  ,1,^  fiHed  sections  of  the  dam.  except  ihf 

Brush   mauress.   20»  s-juaros.  .»l'2fl        »S.'o       "'^''«    ''**"'    '"""'    *'""«'^    ="    ^*^'''    '«    '"'■  sheeting  of   the   upstream   face,   before  the 

pTJlnc^b^k"- /(?«""•   >^V   •  iS          il      'l"^^-   ^"'*    "^'"    "'^    '""•    •"'"    ''"''    '''^"'  '^th"''-  A  slope  dam  being  harder  to  huiW 

Paving  bank.   1.U41  <u.  >ds....     .OJO           .9«  driven  down  upon  the  wedge  at  the  bottom.  .Uan   •.   slen    l.m   :.n,l    liL   l,^i.,a   limmJ 

.\  total  of  450  lin.  ft.  of  bank  was  grad-  ....                  ,■„    ,         7  '"^"   ''   ""'•'  "''"'   **""   ""'*   '"^'"K  """K^ 

J     L           1  7  1       »■        1    •             A  o  J  '"•^   holes    were   filled    with    cement   grout,  ,hi<  methnri  »vi«  -irlnntH.!   -i<  n  nr..,niitini, 

ed,  the  total  labor  time  being  12.56-8  days  .^        1   1                     ■          1      •         -n.  metnoa  was  adoptecl  .i>  a  preuutinii- 

at  a  cost  of  $2^  or  $0.51  per  lineal  foot.  '^"'^  ^f''^'  .''T;  """"^    u'^"\           T  ''y  '"^»'"^^-  '"  "■•''"  '■'  ^''''"'^^'  '"  '  ™""- 

Each   man  graded  .5.6  lin.   ft.  of  bank  per  "".  ""f.  "|  "^'^  ''""  ""''^'^  "'^""f  ='  '°  !'l  "'""1  the  amount  of  carpenter  work  to  W 

dav                                                                                 '°"'"-  '""''"  '""'   *'•"   '•''^'«"<''l  ''"^^"   "•"*'  <lone  after  all  the  pens  had  been  filled  with 

,V,                 ,         •       .u     t.     1                  ft  ""'  ^'"^  washer,  the  bolls  having  been  cut  .ii„ne      The  iinsirpam  tiinli(>r<  »•<>«•  all  liiH 

The  cost  of  paving  the  hank  was  as  fol-  .     ^.                   ...  >iom.      1  ne  upstream  tiini)ers  were  an  laia 

lo^.^.  to  the  proper  lengths.  .,„j   ,„^.  ^g;,^,,    j^^sc  over   the  filled  pcix 

Per           The  portion   of   the  dam   extension  next  were  drift-bolted,  and  those  over  the  cinpty 

Rlpmp.   I.OH  €u.  .vd«.'.."V.74""'  ms'^^'l'^Ti  '"  *''*  "'"^  abutment  was  buih  first.     It  was  ones  then   taken  off  and   laid  on  the  dam 

Paving,    10974    day's 20«         .197  59   ft.   long  and    was   founded,   much  of   it  ready   to  lie  put   back  inK>  their  places  .i- 

Inspeetlon   of    riprap.    M                                                .                  •           •       1       ■  1        .                j      ,  ,  ,...    •       -,-,       , 

days     2«         .024  above    water,    on    derrick    stone    and    the  .soon  as  the  pens  were  filled.     The  down- 

Cmnd   total     1  044   cu  ruins  of  the  old  abutment  stem.     For  the  stream  slope  timbers  and  apron  sticki  not 

yds $l.o(M)       $.96  next  70  ft.  the  dam  extension  rests  partly  being  intended  to  fit  clo.sely  were  not  placed 

The   work   done  per   man   per   day   was  on    bed    rock.    scoure<l    to    17':.    ft.    below  in  position  over  the  empty  pens  until  they 

8.42  cu.  yds.  of  riprap  placed.  adopted  low  water  and  partly  on  Ixmlders  could    he   laid    permanently.      The   timWrs 

Summarizing  we  get  the  following  as  the  and  concrete  debris  from  the  old  abutment  were  delivered  by  barges  .md  put  in  place 

cost  of  the  450  ft.  revetment.  stem.     The   remainder   of   the   dam    is   on  on  the  dam  faster  than  they  could  be  drifi 

Brush    muttre»s    »1,281  gravel   and   boulders    12   ft.   below   adopted  bohed.  largelv  by  means  of  two  vcr>- sim- 

■  iraaing    DanK    K»  ,             ,         ■•    .    .             .               ,       ,     j  ■       ,     .         "    ,1    ,    .,     ■  .         ,          .1     t, 

Paving   l)ank    1,00  >  low  water,  this  being  as  deep  as  the  drcdgt;  pie    devices    called      raising    boats.       The 

Grand  total.  4.">o  lin.  ft.,  at  t^.r^S »2.510  could   dig.   the   stage   of   water   (hiring  the  'raising  boat'  was  merely  a  2  by  10  by  4<^ 

EXTENSION  OF  DAM  NO.  1.  construction  of  this  portion  of  the  dam  be-  ft.  decked  barge  fitted  with  a  crab,  an  in 
In   the  extension   the   general   design   of  '"8  alioiit  4  ft.  above  low  water,     .\fter  tbt  clinetl  fi.ved  boom  with  a  sheave  at  its  iip- 
Ihe  original  dam  as  regards  type,  width  of  'i''^'   59-ft-    portion   of   the   dam    had   been  per   end.   and   a    piece  of    ^-in.    or    i-ii\ 
base,  etc.,   was  adhered   to,   except   that    a  constructed,  work  progressed  from  the  otli-  nianila    rope   ending   in    a    pair   of   timber 
slope  instead  of  a  step  dam  was  built.  Be-  '■'^   •"■"'•     While   the   foundation   was   being  hooks.  The  boom,  of  about  6  by  8-in.  scant- 
fore   the  extension   was   built  the  original  excavated   by   the   dredge,   two  cribs,   each  ling,  is  supported  by  an  .X  frame  near  the 
dam   was  changed   from  a  step  to  a  slope  'OO  fl-  long,  were  being  built  in  the  water  l>ow   of  the  boat  and   securely   fastened  i" 
dam.   this   portion   of   the   work  being  de-  •'''""•  '*"'  ^   "'">*'•■  the  '1""'-  the  deck  near  the  stern.     It  projects  aliom 
scribed  elsewhere  in  this  article.     The  ex-           .\s    soon   as   the   cut    next   the   abutment  7    ft.    beyond    the    Imw    of    the    lioat    and 
tension    was  built   with  a   slope  of   1    to  4.  was  finished,  the  first  loo-ft.  crib  was  float-  '■cacl;es   to  a   height  of  about   12   ft.  above 
The  slope  timbers  are   in   two   lengths.    18  ed  into  position  and  built  up  until  the  tini-  water.     One  of  these  boats  was  used  above 
ft.  and   16  ft.,  overiapping  each  other,  and  ber  in  the  crib  exceeded  the  average  depth  the  <lam  and  one  below.    They  proved  vet)- 
are  of  white  oak  8x2-in.  scantling  spaced  of  water  by  about  2  ft.     The  crib  was  then  "seful.   could   go   where   the   derrick   boat' 
I  in.  apart  to  allow  the  water  free  access  carefully    weighted    with    stone   in    such    a  <^<'"'''  ""t  go.  and  could  have  handled  the 
to  the  interior  of  the  dam  and  also  to  re-  manner    as    to    keep    it    as   nearly    level   as  timber    for    the    entire    dam    if   necessary, 
licve    the    sheathing    of   any    stresses    that  possible     while     -settling.      The     rock     was  Ihoi'gb  derrick  boats,  owing  to  their  lonn- 
niight   he  produced   by   the   suction   of  the  pl.iccd    upon    planks    laid    over    alternate  ^'''  "'each,   were  more  useful   in  placing  the 
overtlowing  water  or  i)y  the  head  produced  pens,  every  other  pen  being  left  open,  .\fter  '"terior   timbers,      .\ftcr   the   pens  had  all 
by    leakage    into   the   interior    through    the  the    crib   had    been    weighted   on    the    high  ''^■''"    fi"'"''    w'th    '■"'*'<^    and    the   framing 
backing.      The     toe     of     the     .ipron     was  points    until    it    would    sink    no    more,    the  completed    this   extension   to   the  dam  wa> 
strengthened   for  four  longitudinal  courses  open  pens  were  filled  almost  full  of  rubble.  'Iiiickly  sheeted  on  the  upstream  side  witli 
by  an  extra  stringer,  so  that  the  top  of  the  The    stone    iise<I    in    sinking   the   crib    was  <louble    lap    2   by    12-in.    planks   driven   t.) 
vertical  face  now  opposes  to  any  eddy  at-  then  thrown  into  the  nearly  filled  pens  and  ''=""'   '"''"'■*   to   the   liowlders.   sheet  piling 
tack  from  below,  two  10  by  12-in.  by  20  ft.  the    planks    over   the   other   pens    removed  ""'  ^'"''S  necessary  in  this  case  to  prevent 
white  oak  timbers,  in  lieu  of  one  as  in  the  and  the  timber   work   resumed.     The  elos-  'cakage  and  scour  under  the  dam.  as.  con- 
original   dam.     This  precaution   was  taken  ing   crib   was   70   ft.    long   and    the   bottom  ^'idering  the  depth  of  foundation,  the  sheet- 
becaiise  during  a  freshet  subsequent  to  the  over   which   it   was  buflt  varied   from  5  to  '"»  '""•  ''="<^'<   ^"'"8  '"  ample  protection 
one  that  destroyed  the  abutment,  the  apron  -'i     ft.    in    depth,    the    variation    being    due  In   placing   the   back   filling   a   side-dnnip 
of  the   original   dam    was  damaged.  83   ft.  to   large   pieces   of  the   old   concrete   abut-  scow   holding  about  60  cu.   yds.  w.ns  n^ed. 
of  it  being  lifted  at  the  downstream  end.  nient.     The  crib  was  built  to  suit  the  hot-  but  owing  to  its  limited  capacity  and  to  the 
the  parting  of  the  crib  work  being  at  40  ins.  lom   as   nearly    as     possible.    Init    as    the  necessity  for  quick   work,  as  the  pool  was 
below  the  elevation  of  the  apron.  largest     mass    of    concrete    was    near    the  filling,   decked   flatboats  4    ft,   by  20  ft.   bj 
The  main  obstacle  in  the  way  of  easily  downstream  wall  of  the  dam,  this  wall  had  lOO  ft.  were  also  employed,  the  puddle  on 
constructing  the  extension  to  the  dam  was  little    support    from    interior   timbers.     To  them  being  unloaded  with  shovels  and  with 
the  large  amount  of  derrick  stone  that  had  strengthen  it  a  20  by  65  ft,  crib  was  sunk  scrapers.    The  scrapers  were  of  two  Idnds, 
been  deposited  around  the  exposed  end  of  j"st   below  it.     Between  this  crib  and  the  first     the     common     steel     drag    scrapers, 
the  old  abutment  to  protect  it  and  the  great  'dd  abutment  closing  the  gap.  another  re-  which,    proving    less    efficient,    were    di> 
masses  of  concrete  from  the  wrecked  abut-  inforcement    crib.    20    by    42    ft.    in    size.  carded    later     for     flat     wooden     «crapcr'. 
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crude  affairs  consisting  merely  o£  a  piece 
of  3  by  12-in.  plank  4  ft.  long  beveled  at 
the  lower  edge,  which  was  fitted  with  two 
wheelbarrow  handles  as  guides  and  a  drag 
scraper  bail  for  the  pulling  rope.  One  barge 
of  40  cu.  yds.  capacity  was  unloaded  in 
one  hour  with  two  of  these  wooden 
scrapers,  using  eight  men  on  the  barge 
and  four  on  the  derrick  boat  below  the 
dam.  The  derrick  engine  had  two  winch 
heads,  both  of  which  were  used. 

The  cost  of  building  the  extension   was 
a»  follows: 

Excavation. 

Fuel    and    oil t    384 

Labor.    J»8    days 730 


Total    »1.1H 


Timber   Work. 


Per  M.  ft. 
Frame 
and 
Total.  Placed. 
»3.717  $  6.17 
3.333         5.53 

619  1.03 

717  1.19 

342  .57 

670  l.U 


7.62 


Materials:  Unit  coat. 

Pine.  U4.i  M.  ft..  B.  M.|9.66 
Oak.  217.8  M.  ft..  B.  M.  1.5.33 
Timber  hauled.   495.3  M. 

ft.,    B.    M 1.25 

Iron.  etc..    30.958    lbs 022 

Oil   and    fuel 

Miscellaneous     

Latwr: 
Framing      and       placing. 

2.416  6/8    days    4.59') 

Total       timber       work, 
602.2    M.    ft »13.988     $23.22 

Work  done  per  man  per  day  was  249  ft. 
B.  M.,  framed  and  placed. 

FlUlng.    •  Per 

Unit  cost.  Total.  Cu.yd. 

Riprap.    8.681    cu.     yds $.74     $6,417     $  .74 

FllllnK.    2.137  2/8    da.V8 4.008         .46 

lnspe<'tion  of    riprap.     116 
days    202         .02 


Total.   8,681    cu     yds $10,627     $1.22 

Puddling:  Per 

Unit  Cost.  Total.  Cu.yd. 

Oils   and     funis. $    567     $.034 

Labor.     1.660  6/8    days 3,343       .202 


TotaL    16.5.^0    cu.    yds...  $3,910     $.236 

JVoteciing    apron    and     cribs     with     derrick 
stone: 

Per 
Unit  Cost.  Total.  Cu.yd. 
Royalty    on      stone.      642 

pu.    yds $.10        $64        $.10 

Quarrylni;  and     placing, 
41.13i   days    768  1.19 


Total.    642   cu.    yds 832        $1.29 

Work  done   per   man  per   day   was   1.54 

c:i.  yds.  quarried  and  placed. 
Summarizing   the   cost   of   the   extension 

"f  the  dam  was  as   follows : 


Total. 

F.xiavation      $  1.115 

Timber   work,    602.2    .M.     ft..    13.988 

FillinK.   8.680    cu.    yds 10.626 

PuddlioB.    16,650  cu.    yds 3.911 

I'rotecting    apron,     etc.,     642 
cu.  yds 832 


Unit 
Cost 

$23'.22 
1.22 
.236 

1.29 


Total    $30,472 

The  extension  was  336J/2  ft.  long  and 
cost  $90.36  per  lineal  foot. 

MISCELI.ANEOVS    WOUK. 

Ill  connection  with  the  construction  of 
Lock  and  Dam  No.  i  the  following  addi- 
tional work  was  done: 

Old    Abutment    Protection    Crib. 

Kxcavation : 
Labor.    iSVi     days $146 

Construction:  Per 

Cu.  yd. 

Material.  Unit  cost.  Total.  Placed. 

Pine.  ,i7.2   M.    ft $10.67     $    610     $.90 

Pine,  hauling  .57.2  .M.   ft..     1.25  71         .10 

Iron.    4.260    lbs 85         .12 

Riprap.   677    cu.    yds 74  500        .74 


Total    material    $1,266     $1.86 

Ijibor: 
Ftamini;       and       placing 

timber.   57,2   .M.   ft $3.68     $    211     $  .31 

Filling    with     stone,      677 

.u.   yds 34  230         .34 


Total    labor 
Grand    total 


441         .63 
$1,707     $2.41 


The  work  done  per  man  per  day  was  49 

ft.   of  timber  framed   and   placed ;   5.4  cu. 

yds.  of  riprap  was  placed  per  day  per  man. 

Apron  Crib. 

Timber  Work;  Per 

Material.  Unit  Cost.  Total.  M.  ft. 

Pine.    16.7    .M.     ft $10.09     $    169     $10.09 

Pine,  hauled.   16.7  .VI.   ft.     1.24  21         1.24 

Labor.    128  2/8    days 14.04  23.'<       14.04 


Orand    total 
Fllllns: 

Material. 


Riprap.    683   cu.    yds $     .74 

Miscellaneous   


Total    materials    

LatKir: 

Filling.    144>4    days 

Inspection     of     riprap. 

days    


$25.37 

Per 

Cu.  yd. 

ITnit  cost.  Total.  Filling. 


.■.05 
42 


$  .74 

.06 


$0.81 
.39 
.02 


683     yds. 


$  547 
264 
15 
$  279  $.041 
$  826  $1.22 
$1,251 


$1.83 


Total    labor 

Orand    total, 
fllllng    

Total   cost  of   crib    (683 

cu.    yds.)    

Lockhouse. 

Per  cent 
of 

Material:  Unit  cost.  Total.  Cost. 

Hardware     $    100      3.02 

Stone     

Doors,    etc 

Lumber.   5.4  M.   ft $12.13 

Oils    and    paints 

Roofing    paper     

Lime.    etc..    76.5    bbls 901 

Cement   and   hair 

Tin    work    

Screens,    etc 

Brick.    5.2    .VI 8.00 

.Miscellaneous     

Total    mateilals    

Labor ; 

Excavation.    91%    days 

Laying  stone.  129  cu.  yds.$  3.47 

I.aying    brick.    5.2    .VI 11.27 

Carpenter.    324  4.'8    davs 

.•Plastering.   853   8<|.    yds..       .16 

Plasteiers"     helpers 16 

Painting    and    plumbing 

.MIsc'ellaneous     

Total   lalHir    

Grand    total    

Cistern. 

Brick.    2    .VI $8 

Cement.    1    bbl 3 

Lime.    4    lilils 


310 

9.  .16 

606 

18.  .34 

90 

2.72 

61 

I.Sl 

3.-I 

1.05 

69 

2.08 

t 

.2 

48 

1.45 

22 

.  1 

42 

1.26 

24 

.8 

$1,414 

42.7 

$     180 

.-..43 

449 

14.47 

59 

1.78 

X19 

24.74 

136 

4.11 

138 

4.11 

71 

2.14 

44 

1.26 

$1,896 

57.3 

$3,310 

8 

»I6 

3 

3 

.89 

3.56 

Total    material    $22..".6 

T.«bor.    31    days 65.86 


Grand    total    $88.42 

HIghwaler    Sills. 

Dam  at    B   5;  Per 

Materlnl:                        Unit  cost,  'i  olal.  Cu.yd. 
Riprap.    247.4    cu.    .vds $     .77     $     192     $.77 

Labor: 
Cutting     ■   nnd         placing 

brick.     11     days 

Hauling  brick.    I  days 

Weighing  stone.   247.4   cu. 

.vds 022 

Laying    stone     


Total    labor 


22 
1:. 


30 


$  .28 


Grand    total     <247.4     cu. 

.vds.)      $    264     $1.05 

.Sill  at  CI  +  50. 

Per 

Material:                         I'nlt  cost.  Total,  cu.yd. 
Rlorap.     149    cu.    yds $     .70     $    104     $.70 

Labor: 

Total  labor   S     50    n.lB 

Grand     total      $    154     $1.03 

1.000   ft.   sir.. 

Per 
lln.  ft. 

Material:  Unit  cost.  Total,  of  sill. 

Riprap.    1,665.6   cu.    yds...$     .65     $1,084     $1.18 
(Crushed    ston*'.    :129    cu.    yds.,    no    charge. 

Labor: 
Cutting         and         placing 

brush      $      91     $.091 

Hauling    brush     138       .138 

Weighing  stone.    1.666  cu. 

yds $  .012  20       .020 

Laying    riprap.     1.666    cu. 

yds 267  447       .447 

I»adlng     <rushed      stone. 

329    cu.     yds 2.56  84       .084 

Towing      cruslied      stone. 

329   cu.    yds 149  49       .049 

Unloading   crushed    stone, 

.129   cu.    .vds 269  88       .088 

Hauling      crushed      stone. 

329    cu.     yd« 141  47       .047 

Placing     crushed       stone. 

329   cu.    .vds 126  41       .041' 


Total  labor    

Grand    total    (1.000 


lin. 


$1,006     $1.00 


ft.    of   sill) $2,090     $2.0» 

Some    of   the    labor    items   can    be    still 
further  summarized,  as  follows: 

Work 

Labor        Done 

Work  Time  )n  Per  Man 

Done.  Days.  Per  day. 

cu.  yds.  cu.  yds 

Laying   riprap    1,666      250  6/8        6.64 

Loading    crushed    stone.    329         48  6/8         6.54 
Towing   crushed    stone. .  329        20  16.45 

Unloading  crushed  stone  329         46  7.18 

Hauling    crushed    stone.  329         13i,t,  25.06 

Placing    crushed    stone..   329         20  4/8       16 
Grading    and    Fencing    Reservation. 
Lat>or: 
Material:  Unit  cost.  Total. 

Lumber.    4.2    .M.    ft $12.62         $52.63 

Nails.    1    keg 2.25  2.2f. 

Cedar   posts.    140 10  14.00 

Total    (1.060   lln.    ft.) 

Grading  and   clearing 

Fencing    


.65 


$68.88 

$    330 

166 


Total    

Grand    total    

Marine   Ways. 

Material:  Unit  cost.  Total 

Lumber,    pine.    7.5    M.    ft $14.37         $     108 

Lumber,   oak.   15.   .M.   ft 11.51 

Iron.  etc..   1.509  lbs 026 

Riprap.    180  cu.   .vds 74 


$    496 
$    565 
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133 


Total    materials    

Labor: 

Construction.    33.5    .VI.    ft $11.40 

l.<iytng  riprap.    ISO  cu.    .vds...     .854 


$    667 


$    268 

154 


Total    labor    $    422 

Grand    total    $    989 

Rebuilding  Warehouse  and   Incline. 
.Vlaterlal:  Unit  cost.  Total. 

Lumber.    5.9    M.    ft $13.39         $      81' 

.Shingles  and  nails-. 10:! 


Total    materials 
Ijibor.   181 1",   days. 


$    183 

$    363 

Grand    total    $    .546 

GENEK.M.    SUMMARY. 

The   total    field    expenses    for    the   work 

amounted  to  $262,628.47.  divided  up  as  fol- 
lows : 


IvilK.r. 

.Materials. 

Total. 

Lock      $ 

4  2. 928.. s  4 

$   40.956.26  $ 

83,885.10 

Old        A  1.  u  t- 

ment      

6.914.84 

6.481.19 

13.396.03 

New    A  b  u  t- 

nient     

15.061.23 

10.873.01 

25.934.24 

200     ft.     pro- 

tection   crib 

2.597.02 

2.307.84 

4.904.86 

4.50   ft.     Imnk 

revetment 

1.. 186.34 

1.121.72 

2.511.06 

Old     main 

dam     

16.663.  tS 

19.I99.7S 

36.163.26 

New      da  ni 

extension 

13.641.84 

16.830.24 

30.472.08 

.MlMc^dlancous 

Items     

.5.6 1.1. 38 

.-..774.16 

11. .187.51 

A|)i>ort  if. fable 

expenses    . . 

:!:!.5S».76 

2(l..184.51 

5.1.974.30 

Total     $138,396.73  $121,231.74  $262,628.47 

Of  tlic  $2(12.628.47  spent  in  the  field. 
$208,654.17  was  foi;  permanent  construc- 
tion and  $5.^974..?o  was  for  the  following 
items  which  coiistittitc  25.87  per  cent  of 
the  siiui  spetil  on  permanent  work: 

Per  cent  of 
.\mount.  $208,654.17 


Cure   of   pn.perty $  5.388.84 

Floating  plant    18.851.54 

Rank   plant    7.578.90 

Tempotary   buildings    5.039.59 

V\ant   purchased    6.392.82 

Tiansfer      of      fleet      from 

Lock  2  to  l..<.ck  1 364.75 

.Surveys,     plans,    etc 7.660.67 

Miscellaneous   Items    2.522.65 

Inspection    trip   to   RufTalo.  164.54 

T<.tal     $.5.1.971.30 

Hxpensi-s   of    IJltle     Rock. 

Ark.,    otilce.    .-tc $16,252.60 

Total    spent     outsld.'     of 

permanent    work     $70,226.90  33.65 

The  total  cost  to  the  appropriation  was 

as   follows : 

Permanent    construction $208,654.17 

.Vi>portlonal>le    expenses     53. 974. .10 

Little    Rock    office 16.252.60 


2..59 
9.04 
3.63 
2.41 
3.06 

.18 

.1.67 

1.21 

OS 

25.87 

7.78 


T..tal    $278,881.07 


The    total    length    of   telephone   lines    in 
Switzerland  is   10.548  miles. 
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Methods  and  Costs;  Some  Old;  Some 
New. 
Dust  Laying  VTiih  Calcium  Chloride. 
— During  the  past  winter  several  of  the 
business  streets  of  St.  Paul,  Minn.,  were 
sprinkled  to  keep  down  the  dust,  which 
the  absence  of  snow  made  very  dis- 
agreeable. Two  pounds  of  calcium 
chloride  to  a  gallon  of  water  were  used 
in  the  ordinary  'city  sprinkling  jcart. 
The  chemical  was  melted  by  steam  and 
applied  as  is  water.  Experiments  were 
tried  before  the  first  snow  fall,  and  the 
sprinkled  streets  remained  moist  the 
four  days  preceding  the  snow.  Steam 
for  melting  the  calcium  chloride  was 
obtained  from  the  boiler  of  a  steam 
roller  belonging  to  the  city.  At  40  lbs. 
pressure  it  took  20  minutes  to  melt  the 
chemical.  Steam  from  a  heating  com- 
pany at  4  lbs.  pressure  took  considera- 
ble more  time.  It  cost  about  $12  for 
one  tank  of  the  mixture,  which  covered 
15  blocks. 

Macadam  Road  Foundation.— The  fol- 
lowing method  of  constructing  the 
foundation  of  macadam  roads  has  been 
used  with  excellent  results  by  Mr. 
Thomas  Aitken,  the  well  known  Eng- 
lish Road  Engineer,  in  building  many 
miles  of  new  roads.  The  rough  ma- 
terial, after  being  placed  on  the  foun- 
dation level  of  the  road,  is  broken  into 
cubes  of  from  3  ins.  to  4  ins.  in  diam- 
eter to  the  requisite  depth,  generally  9 
ins.  at  the  center,  and  7  ins.  at  the  sides. 
This  coating  is  then  consolidated  by 
steam  rolling,  and  a  2-in.  layer  of  sand 
spread  over  the  surface  partly  to  fill  the 
interstices  and  partly  to  form  a  cushion 
for  the  top  metal,  or  wearing  surface. 
The  quality  of  the  stones  forming  the 
foundation  of  a  road  should  be  of  a 
good  and  hard  description,  and  not  lia- 
ble to  be  affected  by  frost  or  heavy- 
wheel  traffic. 

Cost  Data  on  Maintaining  Earth  Roads 
by  Dragging. — In  a  recently  issued 
Farmers'  Bulletin,  Mr.  D.  Ward  King 
gives  some  data  on  the  cost  of  mainte- 
nance of  earth  roads  by  dragging.  He 
states  that  the  most  elaborate  form  of 
split  log  drag  will  cost  but  a  few  dollars 
for  material  and  labor,  while  one  man 
and  team  can  operate  it  successfully  un- 
der all  usual  conditions.  Mr.  King  gives 
the  followinp;  figures  as  showing  the 
cost  of  maintaining  ordinary  country 
roads  per  mile  per  year  without  a  drag. 
They  were  obtained  in  Kansas  by  Prof. 
W.  C.  Hoad,  of  the  University  of  Kan- 
sas, in  1906,  and  were  taken  from  the 
official  records  of  the  counties: 

Crawford   County    $52 

Douglas   County    38 

Franklin   County    34 

Johnson    County    48 

Neosho   County    40 

Saline    County    43 

The  average  cost  is  $42.50  per  mile 
per  year,  and   Mr.    King  states   that   it 


may  safely  be  said  that  the  cost  of  drag- 
ging would  be  trifling  in  comparison. 
In  the  Report  of  Highway  Commission- 
er of  Maine  in  1906  it  is  stated  that  the 
least  expense  per  mile  for  dragging  was 
about  $1.50;  the  greatest  a  little  over 
$6;  the  average  expense  per  mile  for 
S%  miles  a  little  less  than  $3.  One 
township  in  Iowa  experimented  with  the 
drag  on  28  miles  of  highway  for  a  year. 
The  township  paid  for  the  making  of 
the  drags  and  hired  men  to  use  them. 
The  total  expense,  including  the  original 
cost  of  the  drags,  for  the  year  averaged 
$2.40  per  mile.  A  neighborhood  of 
farmers  in  Ray  County,  Mo.,  employed 
one  of  their  number  to  drag  a  5-mile 
stretch.  He  received  compensation  at 
the  rate  of  $3  per  day.  When  the  end 
of  the  year  came  and  a  settlement  was 
made,  the  cost  for  the  year  was  found 
to  be  $1.66  per  mile.  The  road  is  a 
tough  clay.  Prof.  William  Robertson, 
of  the  Minnesota  Agricultural  Station, 
after  a  year's  experience  in  dragging  a 
main  road  made  entirely  of  gumbo  with- 
out any  sand  or  gravel,  and  which  dur- 
ing the  past  year  has  shown  no  defects 
either  by  rutting  or  development  of  soft 
places,  fixes  the  cost  of  the  work  at  not 
to  exceed  $5  pef  mile. 

Ditch  Cleaner  for  Use  on  Earth 
Roads. — The  accompanying  cut  shows  a 
convenient  device  for  cleaning  ditches 
along  earth  roads.  It  consists  of  a 
guide  plank  2  in.  x  12  in.  x  12  ft.,  and  a 
mold  board  2  in.  x  12  in.  x  8  ft.  These 
are  braced  .with  a  crosspiece  3  ft.  long 
as  shown  in  the  cut.  The  mold  board 
should  be  shod  with  an  iron  plate  %  '•>• 
X  4  in.  X  3  ft.,  held  in  place  with  H  in- 
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Sltf-CttM 
Ditch  Cleaner. 

bolts  countersunk.  '  The  cross  brace 
should  be  hollowed  3  ins.  on  each  side 
at  the  middle,  the  hollowing  to  begin 
not  less  than  4  ins.  from  each  end,  in 
order  that  its  bearing  against  the  guide 
and  mold  board  planks  shall  not  be 
shortened,  nor  the  nailing  space  de- 
creased. This  is  done  to  prevent  earth 
from  heaping  up  in  front  of  the  brace. 
A  light  platform  is  needed  to  make  the 
use  of  the  ditcher  safe.  The  hitch  is 
made  as  shown  in  the  cut,  the  short 
side  of  the  chain  being  about  2  ft.  3  ins. 
in  length  and  the  long  side  8  ft.  3  ins. 
The  chain  is  made  to  pass  over  the  mold 
board,  so  that  it  may  clear  itself  more 
readily.     Two  or  three  horses,  according 


to  the  difficulty  of  the  particular  condi- 
tion, are  necessary  to  clear  a  ditch.  To 
secure  the  best  service  from  the  ditcher, 
a  weight  of  about  200  lbs.  should  Ix 
placed  over  the  front  end.  The  essen- 
tial thing  to  be  gained  is  to  have  the 
ditcher  maintain  a  smooth,  even  snrfacc 
on  the  bottom  of  the  ditch.  This  r^ 
quires  that  soft,  muddy  holes  be  passed 
over  lightly  and  hard,  high  places  be 
reduced.  This  result  is  obtained  if  the 
driver  shifts  his  weight  forward  or  back- 
ward as  a  high  point  or  a  mud  hole  b 
approached.  If  the  /driver  shifts  hii 
weight  forward,  the  point  of  the  ditcher 
is  driven  into  the  ground.  If  he  moves 
back,  the  pressure  on  the  forward  end 
is  relieved  and  the  pull  on  the  chain 
tends  to  raise  it.  Besides  clearing  the 
ditch,  the  ditcher  assists  in  preserving 
the  slope  from  the  side  of  the  road  to 
the  bottom  of  the  ditch.  This  keeps  the 
road  safe  from  possible  accident  to  traf- 
fic from  ditches  with  too  abrupt  slopes. 
The  device  is  described  in  a  recently  is- 
sued Farmers'  Bulletin  of  the  U,  S.  De- 
partment of  Agriculture,  and  the  matter 
in  this  note  has  been  taken  from  that 
bulletin. 

Cost  of  Concrete  Floor  Lining  for  a 
Tunnel. — The  following  data  relating  to 
the  lining  of  749  lin.  ft.  of  the  Gunnison 
Tunnel,  Uncompahgre  Project,  were 
given  in  the  .\pril  Bulletin  of  the  U.  S. 
Reclamation  Service,  under  whose  su- 
pervision the  work  is  being  done.  The 
tunnel  has  a  bottom  width  of  10  ft  and 
the  average  floor  thickness  is  6  ft.  The 
data  are  for  work  done  in  the  month  nt 
September,  1907.  The  cost  of  the  work 
was  as  follows: 

Preparing  floor  for  lining: 

Cost    Cost 

Per      Per 

Total.  C.  Yd.  L.  Ft 

Superintendence    .  ...$  34.00  $0.20  $0.05 

Handling    material.  .$118.56      71      .1« 

Hauling    material...     33.60      20      M 


Total     $186.16  $1.11  $0.25 

Placing  floor  lining: 
Superintendence    ...$  36.25  $0.21  $0.05 
Mixing  and  hsuling 

concrete   92.00      .55     .12 

Plac'g  grade   boards    31.92      .19      0* 
Placing  concrete  . . .   101.84     .61      M 

Cement     756.00    4.50    1.01 

Sand  and  gravel....   148.68     .88     .30 

Total    $1,166.69  $6.94  $1.56 

Grand  total  ...  .$1,352.85  $8.05  $1.81 
Each  cubic  yard  of  concrete  was  mixed 
in  the  proportion  of  6  sacks  of  ctmtnt 
to  12  cu.  ft.  of  sand  and  26  cu.  ft  "f 
gravel.  The  wages  paid  per  eijfht  honr 
day  were  as  follows: 

Concrete   foreman    $500 

General    foreman    ^00 

Laborers    ^-W 

Motormen    3.04 

Brakemen    2.S6 
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How  to  Key  Advertisements  and  the 
Desirability  of  Keying. 

In  our  last  issue  we  discussed  the  subject 
of  catalog  writing,  and  told  why  the  most 
effective  sort  of  advertising  is  the  kind  that 
leads  a  reader  to  send  for  a  catalog.  We 
purpose  briefly  discussing  the  keying  of  ad- 
vertisements. 

An  advertisement   is   said   to   be   keyed 

Copyright,  1908,  by  th« 


when  a  different  name  or  address  or  a  dif- 
ferent catalog  number  is  used  in  each  of 
the  different  journals,  the  object  being  to 
ascertain  how  many  inquiries  can  be  traced 
to  each  journal.  There  are  several  differ- 
ent methods  of  keying  advertisements, 
among  which  are  the  following: 

1.  Keying  by  different  street  numbers. 

2.  Keying  by  different  department  num- 
bers. 

3.  Keying  by  different  postoffice  box 
numbers. 

4.  Keying  by  using  different  names  as, 
"sales  managers,"  or  the  like. 

5.  Keying  by  interjecting  different  su- 
perfluous initial  letters  or  making  other 
changes  in  the  firm  name. 

6.  Keying  by  asking  the  reader  to  send 
for  catalogs  designated  by  letters  or  num- 
bers which  differ  in  the  different  periodi- 
cals. 

The  foregoing  are  the  most  commonly 
used  "keys."  The  first  and  the  last  are  the 
most  popular.  Readers  are  apt  to  oipit 
street  numbers  entirely,  especially  where 
the  advertiser  is  located  in  a  small  town ; 
but,  since  the  main  object  of  keying  is  to 
ascertain  the  relative  merits  of  the  different 
journals  as  advertising  media,  an  occasional 
omission  of  a  street  number  is  not  serious. 
The  catalog  key  is  obviously  a  key,  but  is 
not  objectionable  on  that  account,  for  the 
average  reader  is  quite  willing  to  assist  the 
advertiser  and  the  journal  in  this  manner, 
realizing  that  it  is  a  courtesy  which  both 
will  appreciate. 

The  other  methods  of  keying  are  self-ex- 
planatory, except  possibly  the  fifth  method. 
If  the  firm  name  is  John  L.  Smith,  the  ad 
may  be  keyed  by  inserting  a  superfluous 
initial  thus :  John  -L.  T.  Smith!  If  the 
firm  name  is  The  Jones- Smith  Co.,"  it  may 
be  keyed  thus:  The  T.  Jones-Smith  Co. 
Other  modifications  of  this  idea  will  sug- 
gest themselves. 

The  use  of  coupons  is  scarcely  a  method 
of  keying,  although  it  performs  the  same 
purpose  and  often  with  better  effect.  There 
is  a  certain  psychological  effect  about  a 
coupon,  but  the  chief  reason  for  the  success 
lies  in  the  little  trouble  that  is  involved  in 
filling  in  a  blank  ordering  a  catalog.  The 
great  success  of  the  advertising  done  by  the 
International  Correspondence  School  may 
be  attributed  largely  to  the  uses  of  cou- 
pons in  every  advertisement. 

Some  advertisers  raise  objections  to  key- 
ing their  advertisements,  one  of  the  most 
common  objections  being  that  successful 
keying  is  impracticable  where  the  addresses 
of  branch  oflices  are  given  in  the  advertise- 
ment. There  are  two  ways  of  answering 
this  objection  effectively.  In  starting  any 
intelligent  campaign  of  advertising  it  is 
usually  wise  to  omit  the  addresses  of 
branch  offices  entirely.  What  is  lost  in 
time  required  to  reach  the  branch  office 
with  an  inquiry  is  more  than  gained  by  the 
definite  knowledge  secured  as  to  the  rela- 
tive merits  of  the  different  journals,  and 
therefore  as  to  the  amount  of  the  advertis- 
ing appropriation  which  should  be  expend- 


ed in  each.  If,  however,  it  is  imperative 
that  the  addresses  of  branch  offices  be  giv- 
en, then  the  advertisement  may  read  thus: 
"Send  all  inquiries  for  catalogs  to  the  main 
office  only,  and  ask  for  catalog  E." 

It  is  astonishing  what  the  keying  of  ad- 
vertisements will  often  disclose.  The  aver- 
age advertiser  is  influenced  strongly  by  the 
pletharic  appearance  of  the  advertising 
pages  of  a  paper,  without  considering  the 
number  or  quality  of  its  readers.  Keying 
his  advertisements  will  disclose  that  some 
papers  are  overrated  if  judged  by  appear- 
ances, whereas  others  are  many  times  more 
effective  than  would  have  been  suspected  by 
looking  at  the  advertising  pages. 

Selecting  advertising  media  is  a  good 
deal  like  digging  molluscs.  You  can't  tell 
by  the  looks  of  the  shell  what  meat  is  in- 
side. Pry  the  shell  open  and  the  contents 
may  be  mere  sand.  Keying  an  advertise- 
ment is  the  prying  open  of  the  shell.  In 
our  next  issue  we  shall  discuss  the  import- 
ance of  the  caption  of  an  advertisement  and 
how  to  prepare  attractive  captions — one  of 
the  most  important  elements  in  the  art  of 
writing  successful  advertisements. 


Some  Ideas  on  Steel  Forms. 

The  great  advantage  of  wood  for  form 
work  in  concrete  construction  is  that  it  is 
readily  fabricated  in  the  field.  It  is  also 
readily  available.  Steel  is  markedly  in- 
ferior in  both  these  respects;  otherwise 
it  is  generally  equal  or  superior  to  wood 
for  the  purpose  named.  The  quality  in 
which  steel  is  most  superior  to  wood  is  du- 
rability. To  develop  steel  successfully  in 
competition  with  wood  for  form  work  its 
superior  durability  must  be  utilized  to  the 
fullest  measure;  this  statement  is  incon- 
testable. 

A  number  of  engineers  have  been  and 
are  now  working  on  the  problem  of  steel 
forms.  Examples  of  their  labors  are  given 
by  the  steel  wall  forms  recently  put  on  the 
market.  These  wall  forms  are  compara- 
tively simple  applications  of  steel  to 
form  work ;  the  success  of  the  application 
lies  in  the  fact  that  unit  construction  is 
practicable  and  the.  same  units  can  be  em- 
ployed over  and  over.  In  a  word,  the  dura- 
bility of  the  steel  is'  utilized.  A  more  fa- 
miliar example  of  steel  form  work  is  the 
steel  center  now  so  commonly  used  for 
concrete  sewer  and  aqueduct  construction. 
Here  again  the  properties  of  unit  construc- 
tion and  of  repeated  use  of  the  units  are 
exemplified.  A  still  better  illustration  of 
the  point  being  made  is  furnished  by  the 
concrete  block  machine  and  the  various 
steel  molds  for  ornamental  shapes,  pipes, 
posts,  etc. ;  here  the  form  becomes  a  mold 
for  repeated  use. 

In  general,  it  may  be  asserted  that 
wherever  steel  has  come  to  be  commonly 
used  for  forms  it  has  been  for  work  where 
unit  construction  and  repeated  reuse  of  the 
units  are  possible.  It  is  probably  safe  to 
go  even  further  and  assert  that  under  no 
other  circumstances  will  steel  obtain  a  suc- 
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cessful  place  compared  with  wood  as  a 
material  for  form  work.  To  our  mind 
the  inventor  has  his  problem  stated  in 
these  two  assertions.  It  is  to  apply  unit 
form  construction  to  all  classes  of  concrete 
work.  To  what  extent  is  it  likely  that  this 
can  be  done? 

As  noted  above,  several  steel  forms  for 
wall  work  have  been  worked  out 
Steel  forms  for  conduits,  as  has  also  been 
stated,  are  commonly  and  successfully  in 
use.  One  of  the  most  successful  uses  of 
steel  forms  of  which  we  have  knowledge 
is  a  steel  rib  and  channel  lagging  center  for 
several  very  extensive  jobs  of  tunnel  work 
in  Chicago.  Steel  vault  forms  for  telephone 
conduit  work  have  also  been  most  suc- 
cessfully used  in  the  same  city.  For  plain 
walls,  conduits,  for  tunnel  lining,  culverts 
and  small  arches  generally,  and  for  man- 
holes and  vault  work  in  which  standard 
sizes  are  possible,  steel  forms  have,  it 
seems  to  us,  an  immediate  field  of  econom- 
ic use.  The  same  statement  is,  we  believe, 
true  of  tank  and  bin  wofk.  In  building 
work  we  have  a  more  complex  problem. 

As  buildings  in  reinforced  concrete  are 
now  designed,  about  the  only  places  that 
steel  forms  appear  possible  are  wall  con- 
struction, column  construction,  and  centers 
for  floor  slabs.  One  prominent  engineer- 
ing firm  in  the  northwest  has  used  slab 
center  sheets  of  corrugated  iron  in  place 
of  planks.  Continued  use  of  steel  in  place 
of  wood  in  these  places  by  this  firm  would 
seem  to  argue  the  reasonable  success,  if  not 
the  advantage,  of  metal.  If  steel  forms  are 
to  become  generally  used  in  building  work 
it  would  seem  essential  to  adopt  in  design- 
ing standard  construction  units,  that  is, 
standard  column  spacing,  wa^  and  floor 
panel  widths,  etc.  The  possibilities  in  this 
direction  are  considerable  and  we  believe 
that  they  will  be  utilized  as  time  goes  on, 
and  that  when  this  is  done  the  steel  form 
will  present  a  strong  claim  for  a  place  in 
building  work. 

In  conclusion,  we  believe  that  contract- 
ors could  economically  make  far  greater 
use  of  steel  in  form  work  than  they  do. 
Taking  conduit  construction  (sewers  and 
aqueducts)  as  an  example,  there  are  many 
advantages  in  steel  forms.  Some  builders, 
at  least,  of  conduit  forms  rent  them,  sup- 
plying the  forms  built  to  profile  and  di- 
mension and  taking  them  back  when  the 
work  is  done.  There  is  in  many  cases  a 
saving  in  capital  invested  by  this  plan.  Gen- 
erally, too,  steel  conduit  forms  are  more 
easily  taken  down,  moved  ahead  and  set  up 
than  are  wooden  forms.  They  usually  give 
a  better  surface  and  they  keep  their  shape 
better  with  continued  use.  These  state- 
ments are  equally  true  of  steel  vault  forms, 
steel  centers  for  tunnel  lining,  etc.,  and  we 
could  cite  many  specific  examples  in  proof, 
but  that  is  not  our  purpose.  We  wish  to 
urge  merely  that  contractors  can  with  ad- 
vantage devote  some  time  to  investigating 
the  possibilities  of  steel  forms  for  many 
classes  of  concrete  work 


Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  constructing  concrete 
and  reinforced  concrete  structures.  It  will  cover  tlie  selection,  testing  and  pro- 
portioning of  concrete  materials;  laboratory  tests  of  concrete;  concrete  mixing, 
transportation  and  placing;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  also  contain  articles  on  new  and  interesting 
*  developments  in  the  design  of  reinforced  concrete. 


Gravel  Washing  and  Screening  Plant 

for  Concrete  Dam  and  Power 

House  Work. 

The  dam  is  being  built  across  the  Yad- 
kin River  near  Rockingham,  N.  C,  by  the 
Rockingham  Power  Co.,  and  is  1,468  ft. 
long  between  abutments,  with  wing  walls 
and  a  core  wall  running  into  the  banks. 
It  is  approximately  50  ft.  high,  10  ft.  wide 
at  the  top  and  60  ft.  wide  at  the  bottom, 
with  a  vertical  upstream  face  and  a  long 
ogee  curve  for  its  downstream  face.  It  is 
being  built  of  i-3-sJ4  concrete  with  30  per 
cent  rubble.  The  dam,  power  house  and 
collateral  works  call  for  about  117,000  cu. 
yds.  of  concrete. 

To  supply  the  sand  and  gravel  for  this 


used  so  that  two  are  being  loaded  at  the  pit 
while  two  are  en  route  or  being  dumped. 

The  sluice  is  a  wooden  trough  about  3  ft 
wide  and  i  ft.  deep  carried  on  a  light  pole 
trestle.  To  one  side  of  the  charging  hop- 
pers stands  an  elevated  tank  which  is  kept 
filled  by  a  5-in.  steam  pump  taking  water 
from  a  small  stream  about  600  ft.  away. 
When  a  train  load  (two  cars)  of  pit  gravel 
has  been  dumped  into  the  hoppers,  water 
enough  is  drawn  from  the  tank  to  float  the 
gravel  down  the  chute.  The  lower  end  of 
this  flume  as  shown  by  Fig.  2  terminates  in 
an  inclined  screen  with  J^-in.  mesh.  The 
water  and  sand  pass  through  the  screen 
into  hoppers  below,  while  the  pebbles  roll 
along  the  screen  and  pass  over  its  end 
into   the   gondola   car   shown.     The   water 


Fig.  1 — View  of  Sluice   Boxes  Where   Material  i*  Dumped. 


concrete  a  gravel  pit  covering  some  40 
acres  and  from  2  to  12  ft.  in  thickness  has 
been  opened  up  at  a  point  about  6  miles 
from  the  dam  site  and  about  I  mile  from 
the  main  line  of  the  Seaboard  Air  Line  Ry. 
A  spur  track  runs  from  .the  railway  to 
the  working  plant  and  from  the  working 
plant  a  narrow  gage  road  runs  to  the  gravel 
pit.  The  gravel  is  excavated  by  wheel 
scrapers  and  loaded  by  means  of  a  bridge 
and  trap  into  4  cu.  yd.  dump  cars.  These 
cars  are  hauled  two  in  a  train  by  a 
"dinkey"  to  the  charging  hoppers  of  the 
working  plant.  These  hoppers  are  carried 
on  trestles  and  form  the  upper  end  of  a 
sluice  leading  to  the  screens  and  loading 
plant  some  250  ft.  away.  Figure  i  is  a  view 
of  the  charging  hoppers.  .As  will  be  seen, 
the  dump  cars  coming  from  the  pit  run  in 
tracks  on  each  side  and  are  side  dumped 
directly   into   the   hoppers.     Four  cars  are 


overflows  the  sides  of  the  sand  hopper  car- 
rying off  the  loam  and  lighter  materials 
while  the  sand  settles  and,  when  the  hop- 
per is  filled,  is  drawn  off  into  the  cars  be- 
neath. The  arrangement  is  shown  clearly 
by  Fig.  2. 

The  pit  gravel  is  of  good  quality  with  not 
more  than  s  per  cent,  of  stone  over  i}i 
ins.  in  size.  The  sand  content  is  slightly 
in  excess  of  the  amount  needed  for  the 
1-3-554  mixture  used.  The  cost  of  the 
washed  gravel  and  sand  in  the  cars  is 
about  60  cts.  per  cu.  yd. 

For  the  information  from  which  this  de- 
scription has  been  prepared,  we  are  indebt- 
ed to  Mr.  W.  A.  Leland,  Chief  Engineer. 
Federal     Construction     Co.,     Rockingham. 


The  expenditure  of  over  $100,000,000  in 
railroad  construction  work  is  contemplated 
bv  a  bill  before  the  Italian  Parliament. 
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Method   of    Constructing    Reinforced 
Concrete  Underpinning  for  14-6tory 
Building  on  Line  of  Washing- 
ton Street  Tunnel,  Bos- 
ton, Mass. 
The  section  of  the  Washington- St.  tun- 
nel  passing    the   Ames    Building,    Poston, 
Mass.,  involved  in  its  construction  the  un- 
derpinning of  this   building,   which    has   a 
height  of  200  ft.  above  the  earth  on  which 
its  foundations    rest.      The   plan    adopted 
for  placing  this  underpinning  is  described 
in  the  report  of  the  chief  engineer  of  the 
Boston  Transit  Commission,  Mr.   Howard 
A.  Carson,  as  follows: 

The  Ames  Building  is  not  a  steel  build- 
ing, although  its  floors  are  made  of  steel 
and  masonry.  The  street  walls  are  of 
stone  with  brick  backing  and  are  so  thick 
as  to  bring  a  weight  on  the  underlying 
earth  as  great,  probably,  as  would  be  given 
by  a  modern  steel  building  (other  condi- 
tions remaining  the  same)  having  a  height 
of  over  280  ft.  The '  alignment  of  the 
Washington  St.  tunnel  and  the  need  of  a 
passenger  station  in  this  vicinity  required 
that  the  westerly  wall  of  the  tunnel  at 
the  Ames  Building  should  substantially  co- 
incide with  the  westerly  building  line  of 
the  street.  The  bottom  of  the  tunnel  ma- 
sonry was  to  be  28  ft.  below  the  founda- 


A  question  which  early  presented  itself 
was  whether  the  whole  area  of  the  fonn- 
dation  supporting  the  Washington-St.  wall 
should  receive  a  new  masonry  support,  1.  e., 
underpinning,  to  be  carried  down  to  the 
bottom  of  the  subway  excavation,  or 
whether  only  so  much  excavation  should 
be  made  as  was  necessary  for  the  displace- 
ment of  subway.  .\n  objection  to  the 
latter  plan  was  that  even  with  great  care 
and  skill  some  of  the  earth  to  the  west 
of  the  subway  and  imderlying  and  support- 
ing the  remaining  portion  of  the  street  wall 
of  the  building  might  be  disturbed.  If 
the  former  plan  was  adopted,  however,  the 
earth  lying  still  farther  west  and  under- 
lying the  foundation  masonry  of  the  first 
row  of  piers  might  be  disturbed.  Mr. 
Isaac  Blair  and  Mr.  Wm.  H.  Cavanagh, 
who  have  had  extensive  experience  in  un- 
derpinning and  supporting  buildings  in  Bos- 
ton, were  consulted,  as  well  as  other  en- 
gineers. Some  preferred  one  plan  and 
some  the  other.  Mr.  John  E.  Cheney, 
however,  a  civil  engineer  of  long  experi- 
ence and  high  standing,  who  until  the 
time  of  his  death  in  September,  igo6.  was 
engineering  adviser  of  the  trustees  of  the 
Ames  Estate  in  this  matter,  strongly  fa- 
vored the  latter  general  plan  and  asked 
that  so  much  of  the  building  as  was  for- 
merly supported  within  the  street  lines  be 


W^ 

Fig.  2 — Showing  Sand   and  Gravel   Car*  in  Poaition  Being  Loaded. 


tions  of  the  building  and  48  ft.  below  the 
sidewalk  level.  The  foundations  of  this 
building,  however,  project  into  the  street 
practically  the  whole  width  of  the  side- 
walk. Consequently,  unless  the  encroach- 
ing foundations  should  be  removed,  the 
tunnel  would  have  to  be  built  undef  them 
and  a  considerable  portion  of  the  weight 
of  the  building  would  rest  on  the  top  of 
the  tunnel.  The ,  conditions  are  indicated 
by  Fig.  I.  The  cross-section  shown  on 
this  is  taken  not  far  from  the  middle  of 
the  building.  South  of  this  the  founda- 
tion footings  project  over  the  tunnel  to  a 
greater  and  to  the  north  of  this  section 
to  a  less  distance  over  the  tunnel  than 
is  shown  on  this  sketch.  The  Transit  Com- 
mission asked  the  trustees  of  the  building 
to  remove  the  encroaching  foundations. 
After  some  discussion  it  was  decided  to  al- 
low them  to  remain. 


supported  on  top  of  the  tunnel.  Mr.  Che- 
ney did  not  work  out  any  details  for  car- 
rying out  this  idea,  but  he  approved  of 
those  which  were  finally  worked  out  and 
which  were  partially  carried  into  effect 
prior  to  his  death.  Mr.  Frederick  H.  Fay, 
who  had  assisted  Mr.  Cheney  in  studying 
the  weight  of  the  building  and  its  distri- 
bution, advised  the  trustees  after  Mr.  Chei 
ney's  death. 

After  discussion,  the  Transit  Commis- 
sion determined  to  adopt  the  general 
scheme  favored  by  the  engineering  repre- 
sentative of  the  trustees  of  the  Ames  Es- 
tate, and  the  details  of  this  were  accord- 
ingly worked  out  and  carried  into  execu- 
tion. 

In  furtherance  of  this  plan  it  was  at 
first  proposed  to  make  the  westerly  wall  of 
the  tunnel  of  a  row  of  metal  or  other  pipes 
to   be   forced  down  by  jacks   reacting  up- 


ward against  the  foundations  of  the  build- 
ing, these  pipes  being  about  three  feet  in 
diameter  and  touching  each  other.  For 
various  reasons,  however,  this  idea  was 
abandoned  and  details  were  worked  out 
which  did  not  embody  any  novel  feature 
of  this  plan.  The  westerly  wall  was 
formed  of  a  series  of  hollow  piers,  each 
one  being  begun  at  the  top,  1.  e.,  immediate- 
ly under  the  foundation,  and  extended 
downward,  step  by  step,  to  the  bottom  of 
the  tunnel  wall.  The  piers  were  made 
hollow  in  their  earlier  stages,  so  that  ex- 
cavation could  be  carried  on  inside  of  them 
and  for  the  further  reason  that  it  was 
necessary  to  unite,  as  a  monolith,  the  re- 
inforced masono'  of  the  arch  and  invert 
witli  the  masonry  which  would  finally  fill 
the  hollow  piers  and  constitute  a  large  part 
of  the  westerly  wall  of  the  tunnel.  The 
details  are  given  in  the  following  para- 
graphs. 

.\  trench  was  first  excavated  along  the 
front  of  the  building  to  the  bottom  of  the 
foundation.  A  drift  about  4  ft.  wide  and 
4  ft.  high  was  then  driven  under  the  foun- 
dation, at  right  .nngles  to  the  trench,  to 
the  back  of  the  proposed  tunnel  wall.  A 
row  of  jacks  was  placed  on  each  side  of 
this  drift  to  make  up  as  far  as  possible 
for  the  supporting  power  of  the  excavated 
earth.  At  the  farther  end  of  this  drift,  on 
the  line  of  the  tunnel  wall,  a  vertical 
rectangular  shaft,  3  ft.  x  3  ft.  9  ins.  in 
cross-section,  was  driven  down  to  about 
3  ft.  below  the  grade  of  the  bottom  of 
the  tunnel  invert.  As  the  shaft  was  driven 
its  walls  were  made  of  concrete  slabs  re- 
inforced with  embedded  steel  angles  and 
rods,  forming  a  hollow  pier.  The  slabs 
were  fastened  together  vertically  and  hori- 
zontally by  splicing  angles  bolted  in  the  in- 
side corners  of  the  shaft.  Steel  foot 
plates  were  driven  out  from  the  interior 
of  the  bottom  of  the  pier  so  as  to  project 
9  ins.  beyond  the  outer  edges  of  the  shaft 
lining  at  right  angles  to  the  tunnel  wall, 
temporarily  increasing  the  footing  area  un- 
til additional  supporting  area  was  supplied 
by  the  construction  of  the  tunnel  invert. 
After  plugging  the  bottom  of  the  pier  with 
about  3  ft.  of  concrete,  the  proper  portion 
of  the  load  of  the  building  was  transferred 
to  the  pier  by  driving  steel  wedges  between 
the  bottom  of  the  building  foundation  and 
steel  I-beams  bedded  on  top  of  the  pier 
walls  or  lining.  The  wedges  were  so 
placed  that  the  load  was  carried  through 
the  transverse  walls  and  the  back  wall  of 
each  pier,  leaving  the  wall  on  the  tunnel 
side  unloaded,  as  the  method  used  involved 
taking  out  some  of  the  face  slabs,  as  stated 
later  on. 

As  soon  as  the  first  hollow  pier  was 
completed  and  the  proper  load  transferred 
to  its  footing,  a  parallel  drift  was  dug 
and  a  second  pier,  touching  the  first,  was 
built  in  the  .same  manner.  This  process 
was  continued,  forming  a  cellular  wall  3 
ft.  thick.  All  void  spaces  around  and  be- 
tween   the    piers    were    filled    with    grout. 
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Thirty-four  of  these  hollow  piers  were 
put  down,  twenty-five  of  which  were  di- 
rectly under  the  building  foundations.  For 
about  one-third  of  the  piers,  where  the 
ground  was  soft,  rectangular  steel  shields 
about  3  ft.  deep  were  used.  These  were 
jacked  down  as  the  excavation  proceeded, 
the  concrete  slabs  being  bolted  in  place  be- 
hind them  in  a  manner  similar  to  that 
employed  in  ordinary  shield  tunnelling. 
The  shields  were  left  in  place  at  the  bot- 
tom of  the  pier.  If  they  should  turn  into 
rust  they  will  still  be  more  solid  than 
the  earth  which  they  replace.  After  the  en- 
tire combined  underpinning  and  tunnel  wall 
was  in  place  the  westerly  barrel  of  the  tun- 
nel was  built  in  sections  7  to  8  ft  long. 
Some  of  the  concrete  slabs  were  removed 
from  the  face  of  the  underpinning  wall 
where  it  was  joined  by  the  tunnel  arch 
and  invert,  thus  allowing  the  steel  rein- 
forcing rods  from  the  arch  and  invert  to 
be  carried  through  the  openings  into  the 
hollow  piers.  These  piers  were  filled  with 
concrete  when  placing  the  concrete  for  the 
invert  and  arch,  thus  making  the  piar  filling 


* 1 

Fig.1. 

monolithic  with  the  rest  of  the  tunnel  sec- 
tion, as  shown  by  Fig.  i. 

This  method,  with  some  modifications  to 
suit  the  different  conditions,  was  later  used 
to  underpin  the  Washington-St.  front  of 
the  Devonshire  Building  on  the  opposite 
side  of  the  street. 

Owing  to  the  unusual  problemsi  involved 
and  the  consequent  desirability  of  being 
able  to  alter  the  plans  or  vary  methods 
at  any  stage  of  the  work,  the  section  was 
built  almost  entirely  by  day  labor  under 
the  direct  control  of  the  engineering  de- 
partment. Several  contractors,  including 
Coleman  Brothers  and  John  E.  Palmer, 
furnished  men  and  tools  for  the  work.  A 
total  of  9,215  cu.  yds.  of  excavation  and 
3,250  cu.  yds.  of  concrete  was  involved. 
Of  the  former,  about  8oo  cu.  yds.  was  done 
under  contract  by  Patrick  McGovern. 

The  work  of  underpinning  the  Ames 
Building  and  the  construction  of  the  wes- 
terly barrel  of  the  tunnel  was  carried  on 
with  three  8-hour  shifts  per  day.  The 
remainder  of  the  section  was  then  com- 
pleted with  two  lo-hour  shifts  per  day. 
The  men  were  paid  by  the  hour  and 
wished  to  work  at  least  lo  hours  per  day. 


Earth  and  Rock  Section 


Note:  This  Section  Is  devoted  to  methods  and  costs  of  excavating  earth  and 
rocic  and  building  enibanlcnients.  It  will  cover  the  grading  of  roads  and  rail- 
roads, diking  and  canal  worlc,  dredging,  building  reservoirs  and  earth  dams, 
sewer  and  water  pipe  trenching,  quarrying,  etc 


Method .  and   Cost  of  Blasting  More 
Than  3,500  Stumps. 

The  Long  Island  R.  R.  bought  a  tract 
of  land,  in  1905,  in  Suffolk  county  on  Long 
Island,  in  order  to  carry  on  experimental 
agricultural  work.  The  tract  was  situated 
in  the  waste  lands  of  the  island  and  the  first 
work  to  be  done  was  to  clear  it  of  timber. 
A  force  of  men  was  put  to  work  cutting 
down  the  trees  and  undergrowth,  and  this 
work  was  followed  by  the  stump  blasting. 

The  blasting  crew  consisted  of  two  men 
only,  except  for  the  three  last  days  of  the 
work,  when  a  third  man  was  employed  to 
hasten  the  finishing  of  the  job.  The  work 
was  done  during  the  latter  part  of  the  sum- 
mer and  the  fall  of  the  year,  good  weather 
prevailing  most  of  the  time. 

One  man  employed  was  accustomed  to 
handling  explosives  and  had  had  experience 
in  blasting  stumps.  He  was  paid  $3.50  for 
a  lo-hour  day.  The  second  man  was  a 
common  laborer  and  was  paid  $1.50  per 
day.  The  third  man,  used  for  three  days, 
also  had  handled  explosives.  He  was  paid 
$3  per  day. 

In  all  10  acres  of  land  were  cleared.  The 
blasting  gang  made  the  hole  under  the 
stump  and  charged  it,  setting  off  the  charge, 
but  the  work  of  cleaning  up  after  the  blast 
was  done  by  other  men.  The  stumps  were 
mainly  white  oak  and  chestnut,  varying  in 
size  from  18  ins.  to  yVi  ft.  in  diameter. 
Many  of  the  stumps  ran  from  4  to  4^  ft. 
in  diameter.  Each  acre  of  ground  was 
measured  off  and  a  careful  record  kept  of 
the  number  of  stumps  blown  on  each  acre. 

The  following  table  shows  the  number  0/ 
stumps  blasted  and  the  amount  of  dynamite 
used : 

Lbs.  Dyna-  Lbs.  Dyna- 

Number    mite  Used    mite  Per 

Acre  No.      Stumps.        Per  Acre.      Stump. 

1    293  145!^  0.50 

2   310  152  0.49 

3   301  legiYz  0.56 

4   270  150^  0.56 

5   280  211^  0.75 

6   30s  191^  0.62 

7   285  178  0.62 

8  337  188^  0.56 

9  334  i98'/2  0.59 

10  797  446  0.56 

Total   . .  .3512  2031  0.58 

The  soil  was  a  light  loam  with  sand  or 
gravel  underlying  it.  Naturally  the 
amounts  of  dynamite  used  per  stump  varied 
with  the  size  of  the  stump.  Small  stump? 
up  to  4  ft.  in  diameter  needed  Yi  lb.  of 
dynamite.  Stumps  from  4  to  6  ft.  in  diam- 
eter   needed   from    I    to   3    lbs.,   while   the 


largest  stumps,  measuring  from  6  to  8  ft 
in  diameter  needed  from  3  to  4  lbs.  of 
dynamite.  The  largest  stump  blown  was  a 
chestnut  71/2  in  diameter  which  took  iYi 
lbs.  of  dynamite.  It  will  be  noticed  that  the 
average  per  stump  was  not  quite  0.6  lb. 
All  the  dynamite  used  was  40%. 

In  blasting  the  stumps  the  helper  made  a 
hole  with  an  auger  or  bar  under  the  stump, 
so  the  charge  would  be  close  up  to  the 
stump  and  near  the  center.  The  dynamiter 
prepared  a  large  number  of  cartridges  with 
fuse  and  caps  in  them  in  advance,  so  that 
when  a  number  of  holes  had  been  made,  all 
he  had  to  do  was  to  place  the  charge  and 
tamp  up  the  hole.  Double  tape  fuse  was 
used  to  put  off  the  blast.  The  fuse  was  cut 
to  lengths  to  explode  the  load  within  a  giv- 
en number  of  seconds,  just  enough  time  be- 
ing allowed  for  a  man  to  run  to  a  safe  dis- 
tance. For  most  of  the  stumps,  fuse  a  foot 
and  a  half  in  length  was  used,  and  when 
the  end  was  split  to  allow  of  easy  lighting, 
it  took  30  seconds  for  this  fuse  to  bum  to 
the  charge,  hence  this  was  known  as  a  "30 
second  length."  Care  was  taken  to  use 
enough  dynamite  to  blow  out  the  entire 
stump,  but  not  to  waste  the  explosives. 
Small  stumps  were  blown  out  whole,  but 
the  larger  ones  were  split  up  by  the  blast  so 
they  could  be  easily  handled. 

The  number  of  stumps  blasted  per  day 
varied  somewhat,  according  to  the  size  o' 
the  stumps  and  the  difficulties  encountered. 
The  best  day's  work  for  two  men  was  iiu 
stumps,  while  on  other  days  they  did  97,  60, 
and  99,  the  average  being  84  for  two  men, 
for  the  job.  On  one  day  that  three  men 
worked  160  stumps  were  blasted.  In  clear- 
ing an  adjoining  piece  of  land  i  man  br 
himself  blasted  in  one  day  100  stumps,  but 
he  had  prepared  the  charges  the  day  previ- 
ous. The  cost  of  blasting  the  stumps  for 
the  10  acres  was : 

Labor. 

I  man,  40  days,  at  $3.50 $i4ftoo 

I  man,  40  days,  at  $1.50 60.00 

I  man,    3  days,  at  $3.00 9.00 

2031  lbs.  40%  dynamite  at  15  cts...  304.^ 

3600  caps  at  75  cts.  per  100 2700 

7000  ft.  D.  T.  Fuse  at  45  cts  per  100.    S'S* 

Total    $572.15 

This  gives  a  cost  per  stump  of  the  fol- 
lowing : 

Labor  $0,050 

Dynamite  o.o8(> 

Caps  0.008 

Fuse  0009 

Total   $o.ife 

The  cost  per  acre  was  $57.22. 

This  work  was  done  under  the  direction 
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of  Mr.  H.  B.  FuHerton,  special  agent  of 
the  Long  Island  R.  R.  Co.,  to  whom  we  are 
indebted  for  the  information.  For  other 
articles  on  methods  and  cost  of  clearing 
and  grubbing  land  see  Engineeung-Con- 
TMCHNC  Feb.  27,  1907,  Oct.  17,  1907,  Dec. 
25,  1907,  March  25,  1908,  and  April  8,  igo8. 


A  Ditching  Machine  That  Cuts  a  Ditch 
with  Sloping  Sides. 
The  machine  shown  in  the  accompanying 
cut  is  one  that  was  designed  for  prairie 
soil  It  is  provided  with  "apron  traction 
wheels,"  3  ft.  wide  by  11  ft.  long,  which 
present  such  a  wide  surface  of  contact  that 
the  machine  can  work  in  swamp  land 
where  ordinary  wheels  would  sink  out  of 
sight.  These  "apron  wheels"  really  form  a 
self-moving,  continuous  railway  track  and 
wheels  combined  in  one  device.  The 
"apron"  consists  of  planks  fastened  to  end- 


sired.  The  slopes  are  made  by  the  center 
cutters,  which  are  located  in  front  of  the 
carrying  buckets,  and  these  can  be  cut  to 
any  slope  or  shape  desired  when  the  ma- 
chine is  being  assembled.  Changes  of 
buckets  and  cutters  will  be  provided  for 
any  owner  who  wishes  to  dig  ditches  of 
different  shapes. 

Only  two  men  are  required  to  operate 
the  machine,  beside  one  man  with  horse 
and  wagon  to  haul  fuel  and  water.  For  the 
12-ton  machine  shown  in  the  photograph 
only  800  lbs.  of  coal  are  needed  per  lO-hour 
day 

With  this  plant  and  crew  a  ditch  3%  ft 
deep,  2  ft.  bottom,  and  4H  ft.  top  was  ex- 
cavated at  the  rate  of  5  lin.  ft.  per  minute, 
working  in  wet  and  very  soft  ground  at 
Raceland,  Louisiana. 

The  ditcher  is  self  propelling  and  can  be 
used  for  draining  swampy  lands,  for  dean- 


Traction  Ditcher,  With  "Apron  Wheel*." 


less  chains.  The  planks  underneath  the 
wheels  remain  statiofiary  on  the  ground 
even  when  the  machine  is  moving  forward. 
The  endless  chains  serve  to  pick  up  the 
planks  in  the  rear  of  the  wheel  and  de- 
posit them  in  front.  The  steel  frame  of 
the  machine  is  carried  on  s-in.  iron  wheels, 
spaced  I  ft  apart.  Not  only  do  these 
"apron  wheels"  serve  excellently  in 
marshy  ground  but  also  on  soft  dry  sand 
where  an  ordinary  traction  engine  would 
become  stalled. 

It  will  be  noted  that  the  machine  cuts  a 
ditch  with  sloping  sides.  Skeleton  buckets 
were  used  on  this  particular  machine  for 
'l>KSing  water  soaked  soil,  'but  it  is  be- 
lieved that  where  sand  is  encountered  it 
can  be  handled  reasonably  well  by  the  use 
of  solid  buckets. 

This  ditcher  is  manufactured  in  several 
s'Ms,  cutting  ditches  from  2  ft.  to  12  ft. 
wide  on  top,  and  with  any  side  slopes  de- 


ing  out  old  ditches,  and  lor  digging  the  side 
ditches  for  roads. 

The   machine   is   made   by   the   Buckeye 
Traction  Ditcher  Co.,  Findlay,  Ohio. 


Experiments   to   Determine   Physical 
Characteristics  of  Materials  to  be 
Used  in  the  Gatun  Dam  of 
the  Isthmian  Canal. 
Experiments  on   an   extensive  scale  are 
now  being  made  at  the  Gatun  Dam  site  on 
the  Isthmian  Canal  for  the  purpose  of  in- 
vestigating  the   various    soils    and     rocks 
which  will  be  used  in  the  construction  of 
the  dams  and  also  the  materials  that  are 
found  in  the  foundations  and  in  the  por- 
tions  of   the   ground   underlying  the   em- 
bankments and  walls  to  be  constructed.    It 
is    expected    that   these   experiments    will 
show  clearly  the  physical  characteristics  of 


the  materials  themselves,  and  demonstrate 
their  condition  when  placed  in  embank- 
ments or  when  forming  foundations  sub- 
jected to  excessive  loads  or  heavy  water 
pressure. 

A  station  has  been  established  at  Gatun 
for  these  experiments,  which  will  be  made 
under  the  direction  of  Mr.  C.  M.  Saville, 
assistant  division  engineer,  Gatun  Dam  Di- 
vision. In  the  April  8  issue  of  the  Canal 
Record  Mr.  Saville  describes  the  experi- 
mental work  as  follows: 

The  principal  investigations  are: 

1.  Experiments  with  soils  in  a  wooden 
tank  to  ascertain  the  slope  of  the  water  in 
the  embankment;  the  amount  passing 
through  the  soil;  the  best  method  of  de- 
positing soil  in  order  to  make  it  resist  the 
passage  of  water;  and  the  effect  of  a  load 
on  the  embankments. 

2.  Experiments  to  determine  the  frictional 
resistance  of  soils  and  rocks  to  the  passage 
01  water. 

3.  Experiments  to  determine  the  frictional 
resistance  of  soils  to  pressure. 

4.,  Wash  drill  and  diamond  drill  boring^. 

5.  Test  pits  in  the  dam  location  on  Gatun 
island,  the  lower  part  of  the  Chagres  val- 
ley, and  on  the  hill  at  the  spillway. 

6.  Experiments  to  determine  the  action  of 
the  materials  under  heads  of  water  similar 
to  that  expected  in  the  dam. 

7.  Determination  of  the  best  mixture  of 
available  materials  for  making  impervious 
embankments  and  the  action  of  these  mix- 
tures under  pressure  and  when  exposed  to 
the  action  of  water. 

Beside  the  borings  and  soundings  that 
are  being  made  to  investigate  the  material 
in  the  foundations  of  the  dam,  other  inves- 
tigations are  under  way  for  the  purpose  of 
developing  the  location  and  extent  of  the 
best  materials  from  which  to  construct  the 
big  embankment  Thus  far  the  returns  are 
of  a  most  satisfactory  character,  both  as  to 
quality  and  quantity. 

(i)  Experiments  are  being  made  in  a 
water-tight  wooden  tank,  80  ft  long,  6  ft 
wide  and  8  ft.  high.  In  this  a  section  of  a 
dam  is  being  constructed  one-twelfth  the 
siz^  of  the  actual  structure.  Into  the  tank 
materials  are  being  pumped  under  condi- 
tions similar  to  those  that  will  exist  in  the 
dam  itself.  When  completed,  the  experi- 
mental section  will  be  subjected  for  a  con- 
siderable period  to  water  pressure  and  care- 
ful records  kept  of  the  rate  at  which  water 
may  percolate  into  the  material.  These  ob- 
servations will  be  made  by  means  of  glass 
gauges  set  up  outside  the  tank  at  distances 
of  5  ft.  apart,  and  connected  with  perforat- 
ed horizontal  pipes  with  the  interior  of  the 
embankment.  In  this  way  the  slope  of  sat- 
uration through  the  embankment  can  be 
determined  and  the  actual  dam  itself  so  de- 
signed that  no  water  of  percolation  can  find 
its  way  to  the  outer  slope  until  it  has  lost 
all  its  pressure  and  power  of  damage.  Sev- 
eral dams  of  various  materials  will  proba- 
bly be  constructed  in  this  tank  from  time  to 
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lime,  in  order  to  determine  the  best  mate- 
rials for  use  in  the  actual  work. 

(2)  Experiments  are  being  made  in  gal- 
vanized iron  tanks  about  3  ft.  in  diameter 
and  5  ft.  high.  In  these  a  layer  of  the  ma- 
terial to  be  investigated  is  placed  and  ex- 
posed to  a  constant  head  of  water.  Careful 
observations  by  glass  gauges  make  it  possi- 
ble to  determine  the  quantity  of  water  that 
will  pass  through  under  various  heads  of 
water,  and  the  thickness  of  material  that 
will  be  necessary  to  make  the  embankment 
practically  impervious. 

Studies  of  the  land  slides  at  various 
points  on  the  isthmus  are  being  made  and 
experiments  made  with  large  size  sliding 
boxes  to  determine  the  friction  angle  and 
the  coefficient  of  friction  for  the  various 
materials. 

The  wash  drill  and  diamond  drill  investi- 
gations are  on  a  much  more  extensive  scale 
than  previously  undertaken,  and  the  ground 
is  being  so  thoroughly  explored,  and  to 
such  great  depth,  that  it  is  felt  that  no  con- 
ditions can  obtain  that  will  materially 
change  the  plans  after  they  have  once  been 
decided  upon. 

On  Gatun  island,  at  a  point  about  half 
way  between  the  old  channel  of  the  Chagres 
river  and  the  French  canal,  an  exploration 
pit  is  being  excavated,  which  it  is  proposed 
to  carry  down  a  distance  of  at  least  100  ft. 
This  pit  is  ao  ft.  square,  and  has  now 
reached  a  depth  of  18  ft.  As  yet  the  ma- 
terials excavated  have  been  compact  clay 
and  sand,  containing  very  little  water,  a 
hand  pump,  intermittently  worked,  being 
sufficient  to  drain  the  pit.  The  excavation 
is  being  carefully  watched,  and  it  is  planned 
every  10  ft.  and  oftener  if  the  material 
changes,  to  make  mechanical  analyses  and 
filtration  determinations. 

In  order  to  determine  the  action  of  the 
soil  and  rocks  when  exposed  to  heavy 
water  pressure,  cylinders  of  the  materials 
to  be  investigated  are  enveloped  in  strong 
iron  tubes,  varying  in  size  from  three  inches 
to  eight  inches  in  diameter,  and,  then  the 
specimen  is  subjected  to  water  pres- 
sure varying  from  ao  lbs.  to  80  lbs. 
per  square  inch,  corresponding  respective- 
ly to  46  ft.  and  185  ft.  head.  Abrasion 
tests  are  being  made  of  the  several  rocks 
found,  and  also  experiments  to  determine 
the  resisting  qualities  of  the  rocks  when 
exposed  to  the  eroding  action  of  a  stream 
of  water  under  pressure. 

Beside  the  ordinary  information  obtain- 
able from  wash  and  diamond  drill  explora- 
tion regarding  the  character  of  the  under- 
lying strata,  investigations  are  also  being 
made  to  determine  the  velocity  of  flow  of 
the  underground  water.  These  determina- 
tions are  being  made  by  the  electrical  meth- 
od devised  and  successfully  used  by  Pro- 
fessor Schlicter  on  the  U.  S.  Geological 
Survey  work.  The  undergr«und  water  con- 
ditions are  also  being  investigated  by  seep- 
age and  pumping  tests. 


Unclassified  and  General  Articles 


Note:  This  section  is  devoted  to  metliods  and  cost  articles  on  constmctioii 
woric  not  properly  coming  under  any  of  tlie  preceding  classifications. 


The  Development  of  Agrlcttltural  Drain- 
age In  Illinois  and  Iowa — Control- 
ling Laws,  Physical  Condi- 
tions and  Costs.* 

BY  JACOB   A.   HARMAN.t 

The  laws  of  Illinois  and  Iowa  are  based 
upon  the  so  called  common  laws  of  Eng- 
lapd.  The  riparian  rights  under  the  com- 
mon law  consist  in  the  right  of  the  owner 
of  any  land  adjacent  to  a  navigable  stream 
to  the  free  use  and  flow  of  all  of  the  waters 
of  such  stream  in  a  state  of  nature,  such 
parties  being  permitted  to  make  any  rea- 
sonable use  of  the  waters  of  the  stream, 
provided  they  are  returned  to  the  stream 
without  impairment  or  change,  for  the 
similar  use  of  the  owner  immediately  be- 
low. This  principle  has  been  extended  un- 
der the  common  law  practice  to  apply  to 
all  drainage  through  the  natural  water 
courses  whether  in  large  streams,  small 
streams  or  across  the  flat  prairies  where 
there  are  no  defined  channels,  so  that  un- 
der the  common  law  it  is  impossible  for 
any  drainage  to  be  accomplished  by  any  in- 
dividual or  group  of  individuals  except  by 
the  concurrence  of  all  who  might  be  inter- 
ested or  whose  rigTits  might  become  affect- 
ed by  the  result  of  the  construction  of 
drainage  ditches.  It  was  not  a  question 
whether  drainage  would  be  a  benefit  or 
damage  to  the  lands  of  the  adjacent  owner, 
but  it  was  merely  a  question  of  the  abso- 
lute right  which  had  been  decided  by  the 
court  in  the  negative. 

Illinois  Drainage  Laws. — In  1870  a  new 
constitution  was  adopted  by  the  people  of 
the  state  of  Illinois  in  which  a  provision 
was  contained  that  "the  general  assembly 
may  pass  laws  permitting  the  owners  .  or 
occupants  of  land  to  construct  drains  or 
ditches  for  agricultural  and  sanitary  pur- 
poses across  the  lands  of  others."  In  1877 
the  general  assembly  passed  a  joint  resolu- 
tion for  an  amendment  to  the  constitution 
providing  for  the  passing  of  laws  for  "the 
organization  of  drainage  districts  and  vest 
the  corporate  authorities  thereof  with  pow- 
er to  construct  and  maintain  levees,  drains 
and  ditches,  and  to  keep  in  repair  all 
drains,  ditches  and  levees  heretofore  con- 
structed under  the  laws  of  this  state,  by 
special  assessment  upon  the  property  bene- 
fited thereby."  This  amendment  to  the  con- 
stitution was  adopted  by  the  people  in  No- 
vember, 1878,  and  was  proclaimed  during 
the  same  month.  In  1879  the  general  as- 
sembly passed  "an  act  to  provide  for  the 
construction,  reparation  and  protection  of 
drains,  ditches  and  levees  across  the  lands 


•  Paper  read  bcfmp  the  Iowa  Drainage 
Association.  Fort  Dodge  Meeting,  Feb.  II 
and   12.    1908. 

t  Civil    Engineer,    pporla,   111. 


of  Others  for  agricultural,  sanitary  and 
mining  purposes  and  to  provide  for  the  or- 
ganization of  drainage  districts."  Efforts 
to  organize  drainage  districts  during  the 
early  years  of  this  act  met  with  the  most 
determined  opposition,  which  resulted  m  a 
general  revision  of  the  act  in  1885  to  over- 
come the  objections  which  had  been  sus- 
tained by  the  courts.  During  the  same 
year,  1885,  the  legislature  passed  an  entire- 
ly separate  and  distinct  act  for  the  organi- 
zation of  drainage  districts  "for  agricultur- 
al and  sanitary  purposes."  These  two 
drainage  acts  provide  separate  and  com- 
plete methods  of  organizing  drainage  dis- 
tricts and  the  provisions  of  one  do  not  in 
any  way  apply  to  the  provisions  of  the 
other.  Both  of  these  acts  have  been  found 
constitutional  and  have  been  availed  of 
very  extensively  in  the  organization  of 
drainage  districts.  The  act  of  1879  is  pop- 
ularly known  as  "The  Drainage  and  Levee 
Act"  and  the  act  of  1885  is  popularly 
known  as  "The  Farm  Drainage  .\ct."  Un- 
der both  of  these  acts  drainage  districts 
are  organized  upon  a  petition  of  a  ma- 
jority of  the  adult  owners  of  not  less  than 
one-third  of  the  lands  within  the  proposed 
drainage  district  or  under  the  Farm  Drain- 
age Act  a  petition  sigfned  by  the  owners  of 
the  major  part  of  the  land  in  said  pro- 
posed district. 

In  the  Drainage  and  Levee  Act  the  peti- 
tion is  addressed  to  the  County  Court  of 
the  county  in  which  the  major  portion  or 
all  of  the  land  is  located  ^nd  when  tiled 
with  the  clerk  of  said  court  notice  is  given 
to  the  owners  of  land  within  the  proposed 
district  and  upon  a  hearing,  if  the  court  is 
of  the  opinion  that  the  proposed  drainage 
will  be  of  benefit  to  the  lands,  said  court 
will  appoint  preliminary  commissioners  to 
investigate  and  report  with  plans  and  speci- 
fications for  the  proposed  work.  If  the 
commissioners  report  and  recommend  pians 
for  drainage,  a  further  hearing  is  had  and 
notice  given  to  all  land  owners,  and  if  upon 
such  hearing  the  court  is  convinced  that 
the  plans  are  feasible  and  that  the  cost  will 
not  be  greater  than  the  benefits,  the  district 
will  be  organized  and  commissioners  direct- 
ed to  proceed  with  the  levying  of  assess- 
ments and  construction  of  the  work  as  pro- 
posed in  the  plans.  Said  commissioners 
employ  a  competent  engineer  and  such  oth- 
er help  as  may  be  required.  Under  this  act 
the  commissioners  are  authorized  to  con- 
struct and  maintain  ditches  and  levees  and 
pumping  stations  wherever  such  may  be 
required.  There  are  three  commissioners 
appointed  by  the  court  and  after  the  dis- 
trict is  organized  permanent  'commission- 
ers are  appointed  to  serve  for  one,  two  and 
three  years,  after  which  one  commissioner 
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is  appointed  annually  to  serve  for  three 
years.  These  commissioners  report  to  and 
are  subject  to  the  orders  of  the  County 
Qwrt  in  all  matters  pertaining  to  the  con- 
struction and  maintenance  of  the  work  of 
the  proposed  drainage  district.  Under  the 
Farm  Drainage  Act  the  petition  for  drain- 
age district  is  filed  with  the  town  clerk  of 
the  township  in  which  the  proposed  drain- 
age district  is  located  and  if  the  land  lies 
in  two  townships  the  petition  shall  be  filed 
with  the  clerk  of  the  town  in  which  the 
greater  part  of  the  district  lies.  The  high- 
way commissioners  are  the  ex-officio  drain- 
age commissioners  to  pass  upon  in  the  or- 
ganization of  the  drainage  district.  If  the 
district  be  organized  the  property  owners 
elect  three  commissioners  to  serve  for  one» 
two  and  three  years  respectively  and  elect 
one  commissioner  annually  thereafter.  Un- 
der both  laws  the  land  is  to  be  classified 
according  to°  the  benefits  and  assessments 
for  construction  based  upon  the  classifica- 
tion for  benefits.  The  methods  of  proce- 
dnre  and  the  rights  of  the  property  owners 
and  the  authority  of  the  commissioners  are 
in  general  practice  the  same  under  both 
drainage  acts,  but  in  some  matters  of  de- 
tail there  are  material  differences  which 
are  regarded  by  some  as  of  advantage  in 
^>ecial  cases.  Generally  speaking,  it  is  less 
difficult  to  enforce  the  prompt  organization  , 
of  a  drainage  district  under  the  Farm 
Drainage  Act  wherein  the  highway  com- 
missioners act  as  the  organizing  board  than 
under  the  Drainage  and  Levee  Act,  where 
the  County  Court  has  jurisdiction.  Under 
both  forms  of  organization,  however,  the 
commissioners  who  are  usually  appointed 
or  elected  to  have  charge  of  the  work  are 
mterested  land  owners  and  in  substance 
become  active  directors  in  the  drainage 
corporation.  In  some  states,  notably  Mis- 
souri, any  land  owner  or  person  interested 
in  any  lands  or  related  to  any  land  owner, 
cannot  act  as  a  commissioner  of  a  drainage 
district  Experience  has  shown  that  in 
Illinois  the  "interested"  drainage  commis- 
sioner is  far  more  effective  and  useful  as 
an  executive  officer  than  a  "disinterested" 
commissioner.  There  are  numerous  small 
details  of  both  of  the  Illinois  drainage  laws 
which  might  be  amended  with  benefit  to 
the  drainage  organization,  but  upon  the 
whole  they  form  a  very  satisfactory  and 
practical  plan  for  the  organization  and 
maintenance  of  drainage  districts.  In  order 
to  sustain  the  theory  of  this  law  for  the 
construction  of  drainage  ditches  across  the 
lands  of  others  and  against  the  will  of  oth- 
ers, it  has  been  necessary  for  the  courts  to 
overthrow  the  principle  of  the  common  law 
and  sustain  the  statutory  drainage  law. 
New  questions  of  law  are  arising  from 
time  to  time  in  the  drainage  practice  of 
Illinois,  and  both  of  the  drainage  laws  have 
been  amended  from  time  to  time  by  the  va- 
rious sessions  of  the  legislature. 

lovn  Drainage  Laws. — The  recent  expe- 
riences regarding  efforts  at  organizing 
drainage  districts   in   Iowa  are  similar  to 


those  passed  through  in  the  early  eighties 
in  Illinois.  One  great  difference  lies  in  the 
fact  that  the  twenty  years  of  practical  ex- 
perience in  drainage  districts  in  Illinois 
have  developed  a  knowledge  and  experi- 
ence which  has  demonstrated  their  value 
and  utility,  which  is  being  used  as  a  basis 
for  evidence  and  argument  in  promoting 
the  drainage  sentiment  in  Iowa.  I  will  not 
undertake  to  discuss  here  in  detail  the  pro- 
visions of  the  Iowa  drainage  law  and  the 
needs  in  this  matter.  These  questions  have 
been  brought  before  this  convention  and 
received  its  serious  consideration. 

Geographical  and  Topographical  Condi- 
tions.— Speaking,  the  portion  of  the 
earth's  surface  occupied  by  the  states  of 
Illinois  and  Iowa  is  of  comparatively 
recent  origin,  and  the  drainage  channels 
have  been  only  partially  developed  through- 
out the  more  level  lands.  With  an  abund- 
ance of  rainfall  well  distributed  throughout 
the  year  the  flat  lands  have  become  marshes 
and  at  times  of  excessive  rainfall  the  wide 
valleys  of  the  streams  become  overflowed. 
These  different  conditions  of  overflow, 
both  requiring  drainage,  furnish  problems 
of  a  different  type.  A  very  large  percent- 
age of  all  of  the  wet  lands  in  both  of  the 
states  are  comparatively  level  or  slightly 
rolling,  with  depressions,  which  when  filled 
with  water  form  lakes,  ponds  and  shallow 
marshes.  These  lands  generally  lie  suffi- 
ciently high  with  reference  to  the  nearest 
stream  or  natural  water  course  of  any  size 
so  that  if  some  artificial  channel  is  con- 
structed through  the  lower  portion  of  the 
land  the  surface  waters  and  the  under- 
ground waters  may  be  readily  drained  off 
into  the  streams.  For  this  class  of  drain- 
age, ditching  is  all  that  is  required  for  the 
proper  reclamation;  ditching  in  this  in- 
stance meaning  to  include  open  ditches  and 
covered  or  tile  ditches.  The  other  class  of 
wet  lands  being  the  bottom  lands  which  are 
subject  to  overflow  from  time  to  time  pre- 
sent a  problem  which  requires  a  combina- 
tion of  protection  from  overflow  by  the 
flood  waters  of  the  stream  and  the  drain- 
age of  these  lands  by  adequate  ditches.  The 
protection  from  overflow  is  accomplished 
by  the  building  of  levees  and  the  drainage 
by  the  construction  of  ditches,  in  some 
cases  by  the  addition  of  pumping  plants. 

The  necessity  for  pumping  plants  de- 
pends upon  the  height  of  the  land  to  be 
drained  as  compared  with  the  ordinary 
level  of  the  water  in  the  stream  and  the 
fall  or  slope  of  the  stream  or  valley  in 
which  the  land  is  located.  Many  of  the 
smaller  streams  of  Illinois  and  Iowa  have 
from  one  foot  to  five  feet  of  fall  per  mile 
and  in  such  cases  levees  can  be  constructed 
with  open  outlets  at  the  lower  end  of  the 
levee  district  and  with  drainage  ditches 
emptying  into  the  main  stream  at  the  lower 
end  of  the  levee,  thereby  reclaiming  the 
greater  portion  of  the  overflowed  lands  in 
the  valley.  On  some  streams  where  the 
fall  is  from  one  inch  to  three  or  four 
inphes  per  mile  and  the  bottom  lands  are 


subjected  to  a  high  water  overflow  of  from 
six  to  ten  feet  in  depth,  it  becomes  neces- 
sary to  install  pumping  plants  in  order  to 
properly  drain  such  lands  during  periods  of 
long  continued  high  stages  in  the  main 
stream.  Pumping  plants  are  necessary  no- 
tably along  the  Illinois  River  and  the  Mis- 
sissippi River. 

Development  of  Drainage  Work. — Before 
drainage  districts  were  organized  and  the 
general  drainage  of  the  country  accom- 
plished all  the  central  portion  of  Illinois 
which  is  now  the  most  fertile  and  highest 
priced  land  in  the  state  consisted  of  suc- 
cessions of  low  ridges  and  shallow  depies- 
sions  varying  from  a  few  rods  to  a  mile  or 
more  in  width,  the  depressions  during  the 
spring  and  summer  months — ^the  planting 
and  growing  seasons — being  either  lakes  or 
swamps  impassable  and  of  no  value  to  the 
owner  and  a  source  of  malaria  and  ill 
health  to  the  inhabitants.  Every  county  in 
this  whole  section  of  the  state  had  large 
tracts  of  land  which  the  government  could 
not  sell  and  which  were  donated  to  the 
county  as  "swamp  lands,"  the  proceeds  of 
the  sale  of  such  lands  to  be  used  for  the 
drainage  thereof.  Upon  the  enactment  of 
practical  drainage  laws  the  farmers  pro- 
ceeded to  the  organization  of  drainage  dis- 
tricts both  large  and  small,  for  the  con- 
struction of  open  ditches  and  for  the  con- 
struction of  tile  ditches,  and  they  have 
drained  a  large  portion  of  the  area  of  the 
wet  lands  of  Illinois  and  have  reduced  the 
swamps  and  ponds  and  sloughs  to  fertile 
fields  on  which  abundant  crops  of  com, 
oats,  wheat  and  grass  are  raised  from  year 
to  year.  Public  highways  have  been  laid 
out  at  frequent  intervals  and  are  usable  at 
all  seasons  of  the  year,  notwithstanding  im- 
provements known  as  hard  roads  would  be 
of  great  benefit  in  many  localities.  The 
value  of  the  products  of  the  farms  has  in- 
creased from  five  to  ten  fold  over  the  old 
conditions  and  the  value  of  the  lands  them- 
selves has  increased  from  their  former 
prices  of  $5  to  $25  per  acre  until  practically 
all  well  drained  lands  in  central  Illinois  to- 
day are  worth  on  an  average  $150  per  acre. 
Without  the  benefit  which  accrued  from 
the  drainage,  these  lands  would  be  as 
worthless  and  probably  lower  priced  to-day 
than  they  were  twenty-five  years  ago. 
There  were  many  farmers  in  Illinois  in 
those  days  who  were  poor  and  who  were 
unable  because  of  the  lack  of  drainage  of 
the  lands  which  they  occupied  to  raise  suf- 
ficient crops  to  make  a  decent  living  and 
many  of  them  became  poorer  and  poorer 
while  those  conditions  lasted  until  their 
lands  were  sold  or  they  were  abandoned. 
The  same  conditions  prevail  to  some  ex- 
tent on  the  overflowed  bottom  lands  of  the 
state  to  the  present  time.  There  are  many 
years  of  low  rainfall  when  good  crops  are 
raised  upon  the  wetter  lands  and  upon  the 
overflowed  bottom  lands.  The  fact  that 
"dry"  years  occur  from  time  to  time  lends 
some  courage  and  many  farmers  are  lead 


Digitized  by 


Google 


298 


ENGINEERING- CONTRACTING 


Vol.  XXIX.    No.  20. 


or  compelled  to  take  the  gambler's  chan<;e. 
If  "wet"  he  loses,  if  "dry,"  he  wins. 

fVet  and  Dry  Years. — Wet  and  dry  years 
run  in  cycles,  but  there  is  no  defined  law 
as  to  the  recurrence.    From  1893  to  1901 
inclusive  was  a  period  of  low  rainfall  in 
this  section  of  country.    The  rainfall  dur- 
ing many  of  these  years  was  very  much  be- 
low the  normal  and  for  none  of  the  years 
very  much,  if  any,  above  the  normal.    In 
many  places  in  Illinois  the  distribution  of 
rainfall    during   the   growing    period    was 
such  as  to  result  in  a  practical  drouth  and 
many  of  the  farmers  of  the  country  were 
convinced  that  the  drouth  was  the  direct 
result  of  the  excessive  drainage.     In  the 
early   days    a    very   large   portion    of   the 
country  was  covered  with  water;  ponds  or 
sloughs    and    the    evaporation    from    these 
ponds  and  sloughs  was  supposed  to  have 
had  a  material  influence  upon  the  rainfall 
in   the   immediate  vicinity.     During  those 
years  the  drainage  operations   came  to  a 
practical  standstill,  and  except  for  the  rec- 
lamation of  some  of  the  overflowed  lands 
in  the  valleys  of  the  stream  by  leveeing  and 
ditching  there  was  practically  little  done  in 
drainage  in  Illinois.    In  1902  there  came  a 
change.     In  the  early  part  of  the  planting 
and  growing  season  there  was  a  moderate 
rainfall  and  the  prospects  for  crops  in  the 
low  and  undrained  lands  was  exceedingly 
promising.     Excessive  rains  came  in  June 
and    continued    throughout    the   remainder 
of  the  year.    A  great  deal  of  the  low  land 
was  flooded  and  the  crops  destroyed ;  more-t 
over  there  was  so  much   rain  during  the 
harvest  that  many  fields  of  wheat  and  oats 
were    destroyed   in   the   shock.     Nineteen 
hundred  and  three  was  another  wet  year 
and  there  have  been  no  dry  years  since. 
The  return  of  the  wet  years  has  increased 
the    demand    for    the    completion    of    the 
drainage  of  all  the  wet  lands  in  the  state 
and   there  has  been  great  activity  during 
the  past   few  years.     There  has   probably 
been  as  much  expended  for  drainage  in  Il- 
linois in   the  last  five  years  as  any  other 
equal  period.    A  great  deal  of  attention  is 
now  being  paid  to  the  reclatnation  of  the 
bottom  lands  from  overflow  and  providing 
adequate  drainage  therefor.    Along  the  Il- 
linois River,  the  valley  is  from  two  to  four 
miles  wide  and  about  twelve  levee  districts 
have  been  formed.    There  were  four  or  five 
small  levee  districts  prior  to  1902 — in  the 
aggregate  abput  20,000  acres  in  those  dis- 
tricts.    Owing  to  the  light  and  imperfect 
construction  of  the  levees  all  but  one  failed 
in  the  flood  of  1902.    These  have  all  been 
rebuilt   and    additional    districts   organized 
and  building  so  that  by  the  year  1910  there 
will  be  no  less  than  80,000  acres  of  Illinois 
River  bottom  lands  protected  by  levees,  the 
drainage  from  all  of  which  lands  will  have 
to  be  pumped  when  the  river  is  high.    On 
the  smaller  streams  of  Illinois,  the  Sanga- 
mon, the  Kaskaskia,  the  Wabash,  the  Little 
Wabash,  Green   River  and  their  principal 
tributaries,  great  improvements  have  been 
made  and  are  in  contemplation.    Many  of 


these  streams  which  are  very  crooked  have 
been  and  are  being  straightened  and  levees 
built  along  their  banks  and  drainage  ditches 
constructed  to  carry  the  waters  to  an  out- 
let at  the  lower  end  of  the  levee.    These 
lands  are  all  exceedingly  fertile  and  bring 
a  large  profit  to  those  who  reclaimed  them. 
Cost.— Tht  cost  of  drainage  of  the  Illi- 
nois lands  has  varied  greatly.    On  the  flat 
prairie  lands  where  no  water  is  to  be  cared 
for  except  that  which  falls  directly  upon 
the  lands  in  the  drainage  district,  from  $3 
to  $s  per  acre  has  been  found  sufficient  to 
provide  a  drainage  system  of  main  ditches 
and  from  $6  to  $12  per  acre  additional  for 
complete  tile  drainage.    In  many  cases  the 
flat  lands  take  the  drainage  of  the  higher 
lands    surrounding   and    this    condition    is 
merely  a  matter  of  degree.    Where  there  is 
comparatively    small    area    of    high    lands 
which  drain  upon  the  low  lands  and  which 
do  not  necessarily  contribute  to  the  drain- 
age system   the  cost  of  main   drains   has 
ranged  from  $5  to  $10  per  acre.    Where  it 
has  been  necessary  to  straighten  streams  of 
any   considerable   magnitude   the   cost   has 
ranged  from  $10  to  $20  per  acre,  as  in  the 
case    of    the    Sangamon    Salt    Creek    and 
Green  Kiver.    In  these  cases  main  chaniteo 
were  cut  about  10  ft.  deep  and  from  40  to 
100  ft.  wide  on  the  bottom  with  side  slopes 
of  I  to  I.    Along  the  Illinois  River  where 
it  is  necessary   to  construct  levees   which 
will  average  from  12  to  15  ft.  high,  drain- 
age ditches  and  pumping  plants,  the  cost 
varies  from  $20  per  acre  to  $So  per  acre 
for  the  levees,  main  drainage  system  and 
pumping  plant.    In  no  cases  so  far  has  the 
cost  been  found  prohibitive ;  in  other  words, 
these  lands  which  are  subject  to  overflow 
and  now  have  no  productive  value  but  a 
speculative  value  of  from  $5  per  acre  to 
$25  per  acre  can  well  afford  a  drainage  tax 
of  even  as  much  as  $50  per  acre,  because 
when  drained  they  will  have  a  productive 
value  equal  to  the  best  land  in  the  Missis- 
sippi Valley  and  will  produce  crop  values 
in  corn,  wheat,  oats  and  grasses  of  from 
$15  to  $25  per  acre  per  year. 

Drainage  Studies.— The  Experiment  Sta- 
tion of  the  Iowa  State  College  has  rendered 
an  invaluable  service  to  the  farmers  of  the 
state  in  having  prepared  the  "Data  on 
Drainage  Conditions  and  Notes  and  Tables 
on  Drainage  Engineering,"  which  have 
been  disseminated  for  the  use  of  interested 
parties.  A  proper  theoretical  basis  for  the 
designing  of  a  drainage  system  is  one  of 
the  first  essentials  and  a  large  amount  of 
the  drainage  work  of  any  country  neces.^ar- 
ily  falls  into  the  hands  of  those  who  have 
limited  personal  experience  and  have  had 
little  opportunity  of  availing  themselves  of 
the  advice  of  those  who  have  had  sufficient 
experience  to  form  correct  judgments  in 
the  design  of  drainage  systems.  Recogniz- 
ing these  facts  the  collection  of  the  data 
and  the  preparation  of  these  notes  for  the 
use  of  the  farmers  and  local  engineers  was 
therefore  very  timely  and  far  sighted. 
Many    drainage   districts   in    Illinois    have 


been  under  the  necessity  of  increasing  the 
size  and  especially  the  depth  of  their  main 
drainage  ditches  in  some  cases  as  often  as 
three  or  four  times.    This  has  been  due  to 
conditions  which  in  some  cases  were  be- 
yond the  control  of  the  engineers  in  charge 
or  the  owners  of  the  land,  and  in  other 
cases  it  has  been  due  to  mere  ignorance  as 
to  the  necessary  size  of  drainage  ditches. 
To  illustrate,  there  is  a  certain  district  in 
the  central   northern    portion    of    Illmois 
comprising   about   30,000    acres   of  marsh 
land  into  which,  from  practically  all  sides, 
flows  the  drainage  of  80,000  acres  of  other 
land  which  is  higher.    About  20  years  ago 
a  drainage  district  was  organized  to  drain 
the  30,000  acres  of  marsh  land  which  at 
that  time  was  considered  to  be  worth  from 
$1  to  $5  per  acre.    Drainage  projects  were 
new  and  untried  in  those  days  to  practical- 
ly all  of  the  land  owners.    A  drainage  sys- 
tem which  would  have  been  adequate  prob- 
ably would  have  cost  $8  to  $10  per  acre, 
which  would  have  been  from  two  to  five 
times  the  then  value  of  the  land.     Such  a 
proceeding  would  have  been  preposterous 
to  the  land  owners  and  in  this  case  the 
plans  of  the  engineer,  which  were  reasona- 
bly adequate  for  the  future  needs  of  the 
drainage   district,   were  changed   upon  the 
hearing  by  the  court  so  as  to  reduce  the 
cost  to  about  $3  per  acre,  and  under  the 
changed  plans  with  smaller  and  shallower 
ditches  the  district  was  organized  and  the 
work  was  carried  out.    The  effect  of  this 
was  partial  drainage.    As  time  went  on  the 
lands  were  brought  under  cultivation  and 
the  inadequacy  of  the  drainage  system  be- 
came apparent  and  in  the  30  years  seven 
separate   and   distinct   assessments  for  in- 
creasing the  size  of  the  drainage  ditches 
have  been  levied  and  expended  and  at  the 
present  time  surveys  are  being  made  to  en- 
large the  drainage  ditches,  which  if  carried 
out  on  a  scale  adequate  to  the  needs,  will 
cost  approximately  as  much  as  the  entire 
seven  previous  assessments,  making  a  total 
of  from  $12  to  $15  per  acre  for  all  assess- 
ments.    There  is  a  disposition  to  criticize 
and    condemn    those   who   start   drainage 
projects    and   build    ditches    that   are   too 
small,  but  in  many  cases  ditches  that  are 
too   small  are  very  much  better  than  no 
ditches  at  all  and  the  benefit  derived  from 
the  partial  drainage  of  the  land  will  enable 
those  who  own  the  land  to  see  the  furtner 
benefit  and  to  be  able  to  pay  the  additional 
cost    of    enlarging     and     deepening    their 
ditches.     In  cases  where  levees  are  to  be 
built  this  rule  does  not  apply.    If  a  levee  is 
built   it    must   be   built   high   enough  and 
large  enough  to  be  safe  from  overflow  to 
avoid  flooding  of  the  lands  and  a  total  loss 
of  crops  in  case  of  failure. 

Depth  of  Drainage  Ditches. — The  neces- 
sary depth  of  main  drainage  ditches  has 
been  one  of  the  great  problems.  A  thor- 
ough drainage  of  the  soil  about  3  ft.  below 
the  surface  has  proven  adequate  for  the 
raising  of  corn  and  the  smaller  grains  and 
grasses,  but  in  many  localities  in  order  to 
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perfect  drainage  to  this  depth  in  the  lands 
remote  from  the  drainage  ditches,  depths 
of  from  6  to  8  ft.  become  necessary  in  the 
main  ditches,  so  that  there  is  a  consensus 
of  opinion  among  drainage  men  that  6  ft 
should  be  a  minimum  depth  for  main  drain- 
age ditches  where  the  slope  of  the  land  to- 
wards the  ditches  is  sufficient  for  the  nec- 
essary fall  in  the  lateral  ditches  and  tile 
drains.  In  many  localities  the  fall  which 
must  be  secured  for  the  main  ditch  is  ap- 
proximately I  ft.  per  mile  and  in  ditches 
which  are  supplied  only  with  water  from 
the  immediate  territory  furnish  a  favorable 
place  for  the  growth  of  water  moss,  grass 
and  weeds  which  will  retard  the  flow  and 
ultimately  fill  up  the  ditch.  Experience  has 
shown  that  in  ditches  of  even  considerable 
width  with  a  fall  of  i  ft.  to  the  mile,  grass 
and  moss  will  grow  in  the  bottom  of  the 
ditch  and  hold  the  water  to  a  depth  of 
from  2  to  sYi  ft.  That  is  to  say,  if  a  ditch 
has  a  fall  of  about  i  ft.  to  the  mile  and  6 
ft.  deep,  grass  and  moss  will  grow  up  in 
the  bottom  of  the  ditch  and  hold  the  ordi- 
nary flow  of  water  to  a  depth  of  2  to  2'A 
ft  in  the  ditch  so  that  the  effective  drain- 
age depth  is  only  about  4  ft.  In  order  to 
avoid  this  condition  in  flat  districts  it  is 
necessary  that  ditches  should  be  dug  deep- 
er and  it  would  seem  as  if  a  minimum 
depth  of  ditch  of  about  8  ft.  is  necessary  in 
flat  lands  to  secure  a  drainage  outlet  effec- 
tive to  a  depth  of  6  ft. 

Eifect  of  Drainage  on  High  Water. — 
The  straightening  and  leveeing  of  the 
crooked  streams  and  reclaiming  the  bottom 
lands  which  are  overflowed  is  one  of  the 
newer  problems  which  confront  the  drain- 
age engineer  and  there  are  comparatively 
few  reliable  data  to  g^ide  him  in  his  deter- 
minations. The  hydrographic  division  of 
the  U.  S.  Geological  Survey  has  gathered  a 
number  .of  data  and  is  continuing  investiga- 
tions which  will  be  very  useful  in  solving 
these  problems.  One  of  the  most  serious 
questions  in  connection  with  the  leveeing  of 
the  low  lands  along  the  streams  is  as  to 
the  effect  on  the  high  water  in  such  streams 
by  reason  of  the  drainage  of  the  lands  in 
the  water  shed  and  also  on  account  of 
straightening  the  stream  and  building  lev- 
ees to  prevent  the  overflow  of  the  bottom 
lands.  The  apparent  area  of  channels  for 
the  flow  of  the  flood  waters  is  very  much 
reduced  by  the  straightening  of  the  stream 
and  the  building  of  levees  and  the  storage  " 
capacity  of  the  valley  which  is  leveed  is  cut 
off  so  that  if  the  same  quantities  of  water 
should  reach  the  stream  in  the  same  length 
of  time  and  at  the  same  points  as  under 
the  old  conditions  the  floods  would  un- 
questionably be  much  higher.  The  direct 
effect  of  constructing  open  ditches  on  the 
lands  is  to  bring  the  surplus  rain  water  to 
the  main  stream  more  quickly,  but  the  un- 
der drainage  of  the  lands  has  the  reverse 
effect;  for  illustration,  suppose  that  the 
drainage  area  of  a  certain  stream  was  all 
low,  marshy  land  with  the  water  practically 
at  the  surface  of  the  ground.    Suppose  that 


during  one  of  the  spring  months  there 
should  be  rainfall  of  about  6  ins.,  which  is 
normal,  and  4  ins.  of  this  should  fall  in  the 
course  of  24  hours,  which  is  not  unusual. 
Suppose  that  there  were  main  ditches  con- 
structed of  sufficient  size  to  carry  off  this 
surface  water  about  as  fast  as  it  would  fall 
and  as  quickly  as  it  could  gather  into  the 
ditches,  say  in  the  course  of  two  days.  The 
4  ins.  of  rainfall  would  produce  an  enor- 
mous flood  from  that  territory.  Assume 
now  that  this  land  was  thoroughly  tile 
drained  so  that  the  water  table  had  been 
lowered  from  2  to  3  ft  in  the  soil,  that  is 
an  average  of  2Vi  ft.,  and  that  there  was  an 
adequate  outlet  for  the  tile  drains.  We  find 
this  tract  of  land  at  the  beginning  of  the 
rainy  season  thoroughly  drained  and  re- 
taining only  sufficient  moisture  for  plant 
growth.  The  soil  when  perfectly  dry  would 
have  about  50  per  cent  of  voids;  that  is, 
when  perfectly  dry  it  would  absorb  one- 
half  of  its  own  volume  of  water.  A  loam 
or  clay  soil  requires  about  25  per  cent  of 
moisture  for  the  proper  growth  of  grain 
and  grasses  and  when  so  drained  it  will 
still  have  a  receiving  capacity  of  about  25 
per  cent  of  its  volume.  Referring  again  to 
the  depth  of  2^  ft.  of  drained  soil,  25  per 
cent  of  which  is  available  for  the  temporary 
storage  of  excessive  rainfall,  25  per  cent  of 
2j^  ft.  is  7V2  ins. ;  in  other  words,  if  the 
drainage  area  were  perfectly  flat  and  was 
under-drained  with  tiles  so  that  all  of  the 
water  falling  upon  the  surface  necessarily 
found  its  way  to  the  tile  and  thence  to  the 
main  drainage  ditches  a  soil  properly 
drained  to  a  depth  of  2'/2  ft,  while  still  con- 
taining storage  capacity  equal  to  7^  ins.  of 
rainfall  without  flooding  the  surface.  Un- 
der these  conditions  the  rainfall  would 
soak  into  the  earth  as  a  sponge  and  would 
gradually  find  its  way  to  the  tile  drains  and 
thence  to  the  open  drains.  For  these  rea- 
sons the  maximum  floods  to  be  expected 
from  heavy  rains  on  thoroughly  under- 
drained  land  is  very  much  less  than  the 
maximum  floods  from  an  undrained  land 
with  the  same  rainfall.  The  conclusion 
would  seem  to  be  that,  while  the  open 
ditches  tend  to  increase  the  flood  stages  or 
high  waters  in  the  larger  streams,  the  til- 
ing of  the  land  will  have  a  counteracting 
influence  which  will  be  greater.  I  think  it 
is  reasonable  and  will  be  found  to  be  true^ 
that  the  thorough  drainage  of  our  agricul- 
tural lands  in  Illinois  and  Iowa  will  tend 
to  reduce  the  high  water  stages  in  ordinary 
streams  and  increase  the  summer  low 
water  flow.  Of  course  there  will  be  excep- 
tions, cloud  bursts  and  heavy  rainfalls  oc- 
casionally at  such  times  as  the  surface  of 
the  ground  is  frozen  and  comparatively  im- 
pervious. Under  those  conditions  exces- 
sive floods  will  occur  either  from  lack  of 
time  for  the  rain  to  enter  the  soil  or  from 
the  imperviousness  due  to  the  frozen  sur- 
face. 

Necessity  of  Surveys. — One  of  the  first 
things  which  confronts  the  drainage  engi- 
neer when  called  upon  to  advise  or  make 


plans  for  a  system  of  drainage  is  the  need 
of  necessary  information  with  reference  to 
the  slope  of  the  land  requiring  drainage.  It 
has  been  one  of  the  most  difficult  matters 
to  procure  the  surveys  necessary  to  furnish 
this  information.  Farmers  generally  do 
not  realize  the  value  of  carefully  made  sur- 
veys and  plans,  and  when  they  call  an  en- 
gineer it  is  generally  with  the  idea  that  he 
has  some  supernatural,  intuitive  power 
which  will  enable  him  to  look  over  the  land 
and  "squint"  through  his  instrument  a  few 
times  to  tell  all  about  it.  When  an-  engfi- 
neer  does  not  measure  up  to  this  ideal  and 
insists  that  he  needs  a  carefully  made  top- 
ographical survey  of  the  lands  which  are  to 
be  drained  in  order  for  him  to  form  a 
proper  judgment  as  to  the  best  location 
and  the  necessary  size  and  slope  of  the  va- 
rious ditches  required  to  drain  the  lands, 
he  immediately  loses  his  prestige  and  very 
frequently  loses  the  job.  Consequently  in 
Illinois  most  of  the  drainage  work  has  been 
carried  out  without  a  complete  and  desira- 
ble survey.  The  cost  of  such  surveys  ap- 
pears very  large  and  when  the  burden  of 
this  cost  is  placed  upon  a  few  land  own- 
ers who  are  desirous  of  drainage  and  who 
are  likely  to  meet  serious  opposition  in  the 
organization  of  the  drainage  district  and 
possibly  be  defeated,  it  is  not  strange  that 
the  petitioners  have  insisted  that  the  plans 
be  made  at  the  least  possible  cost' and  it  is 
sometimes  to  be  wondered  that  so  good  re- 
sults have  been  secured  under  such  unfa- 
vorable conditions  for  the  proper  scientific 
study  of  the  problems.  In  recent  years 
there  is  a  tendency  among  the  Illinois 
farmers  to  appreciate  proper  surveys  for 
the  main  drainage  systems  and  many  of 
them  call  in  competent  engineers  to  lay  out 
their  system  of  tile  drainage  and  make  a 
plat  and  record  of  the  drains  as  construct- 
ed. This  in  later  years  becomes  of  inesti- 
mable value  to  the  owners  of  the  land  in 
case  of  any  extension  of  drainage  neces- 
sary or  any  stoppage  of  the  drains ;  the  lo- 
cation of  the  tile  is  shown  upon  the  plans 
and  can  easily  be  located  upon  the  ground. 
Moreover  a  record  showing  the  tile  drain- 
age of  any  farmer  is  a  positive  asset  at 
any  time  when  the  value  of  such  land  is  to 
be  ascertained  or  sales  are  to  be  made. 

In  Iowa  the  drainage  law  provides  for  a 
survey  showing  the  levels  of  the  land  and 
this  is  a  long  step  in  advance  of  the  prac- 
tice in  Illinois. 


Building  operations  during  the  month  of 
March  were  on  a  larger  scale  than  during 
the  earlier  months  of  the  year,  though  the 
total  value  of  building  permits  granted  in 
47  leading  cities,  in  various  parts  of  the 
country — $34,228,095— was  over  20  million 
dollars  below  the  total  reported  for  March. 
1907.  Over  60  per  cent  of  the  decrease  is 
accounted  for  by  the  partial  cessation  of 
building  operations  in  New  York  City, 
though  Chicago,  Philadelphia,  Pittsburg, 
San  Francisco,  and  other  large  cities  like- 
wise report  smaller  figures  than  a  year  ago. 
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Methods  and  Costs;  Some  Old,  Some 
New. 

Copying  a  Blue  Print. — It  is  frequently 
desirable  to  copy  a  blue  print  upon  ordi- 
nary paper.  There  are  two  good  ways  in 
which  this  may  be  done.  One  way  con- 
sists in  laying  a  piece  of  carbon  paper 
between  the  blue  print  and  the  paper  on 
which  the  drawing  is  to  be  made,  the 
blue  print  being  on  top.  Then  with  a 
"stylus,"  or  pointed  piece  of  steel,  follow 
every  line  on  the  blue  print,  bearing 
down  on  the  "stylus"  hard  enough  to 
cause  the  carbon  paper  to  leave  a  mark 
upon  the  paper  beneath.  Another  plan 
is  to  mount  a  piece  of  plate  glass  hori- 
zontally so  'that  an  incandescent  electric 
light  can  be  placed  beneath  it.  The  blue 
print  is  laid  on  the  glass  and  the  paper  is 
laid  on  the  blue  print.  Then  a  tracing 
can  be  made  of  the  blue  print  just  as  if 
ordinary  tracing  cloth  were  used  instead 
of  common  paper. 

Scouring  Velocities.— In  a  paper  on 
sedimentation  and  its  relation  to  drain- 
age, read  before  the  Illinois  Society  of 
Engineers  and  Surveyors,  the  following 
table  showing  scouring  velocities  was 
given: 

Ft.  per  sec. 

For  very  fine  clay 0.40 

For  very  fine  sand 0.70 

For  light  vegetable  soils 0.83 

For  sand  as  coarse  as  flaxseed 0.91 

Moves  gravel,  size  of  a  pea 1.40 

Moves  small  pebbles 2.52 

Moves  pebbles  1  in.  diameter 3.00 

Moves  pebbles  size  of  hen's  egg 4.15 

Begins  to  wear  away  shale  rock . . .  6.40 
Rolls  stones  1  ft.  in  diameter 9.90 

In  a  discussion  of  the  paper  it  was 
stated  that  as  the  results  of  several  ob- 
servations during  low  stages  of  water  in 
the  Coal  River,  West  Virginia,  it  was 
found  that  the  fine  sand  there  would 
move  when  the  velocity  of  the  water 
was  as  low  as  0.8  ft.  per  second. 

Cost  of  Placing  Reinforcing  Steel. — 
The  following  data  relate  to  the  lining 
of  7,500  lin.  ft.  of  the  South  Canal,  Un- 
compahgre  Project,  Colorado,  with  a 
6-in.  layer  of  reinforced  concrete,  and 
are  taken  from  the  monthly  bulletin  of 
the  U.  S.  Reclamation  Service,  under 
whose  supervision  the  work  was  done. 
Two  sections  of  the  canal  are  consid-  . 
ered,  each  having  side  slopes  of  yi  to  1, 
one  having  a  bottom  width  of  8  ft.  and 
a  vertical  lined  depth  of  10.5  ft.,  and  the 
other  having  a  bottom  width  of  13  ft. 
and  a  vertical  lined  depth  of  8.4.  Each 
of  these  sections  requires  about  0.6  cu. 
yd.  of  concrete  per  lin.  ft.  of  canal.  The 
total  amount  of  reinforcement  placed  is 
245,085  lin.  ft.  of  ^-in.  corrugated  steel 
bars,  weighing  as  a  whole  about  119,- 
140  lbs.  The  steel  was  hauled  an  aver- 
age distance  of  4  miles  from  the  railroad 
siding  to  the  canal  work.  One  man  was 
employed  at  placing  the  steel  in  the  con- 


crete during  construction.  Labor  was 
paid  for  at  the  rate  of  $0.25  an  hour,  and 
teams  with  drivers  at  the  rate  of  $0.45  an 
hour.  The  cost  of  superintendence  of 
the  hauling  and  placing  of  the  steel  has 
been  included  with  those  items  and 
amounts  in  each  case  to  15%  of  the  or- 
iginal costs  thereof.  The  cost  of  rein- 
forcing steel  in  the  canal  lining  was  as 
follows: 

Cost 
Cost         per 
per        cu.  yd. 
Distribution        Cost       lin.  ft.    of  con- 
ofcost.  per  lb.     of  bars,    crete. 

At  factory   0.0245        0.0119        0648 

Freight    0.0043       0.0021        0.114 

Hauling   0.0007       0.0003       0.018 

Placing    0.0043        0.0021        0.115 

Totals    0.0338       0.0164       0.895 

Cleaning  Out  an  Old  Reservoir.— The 
George's  Hill  reservoir,  Belmont,  Phila- 
delphia, Pa.,  built  in  1869,  was  cleaned 
out  in  1906,  12,000  cu.  yds.  of  black  mud 
being  removed  from  each  of  the  two 
basins.  Each  basin  is  280  ft.  square  and 
was  found  to  contain  about  6  ft.  depth 
of  mud  at  the  center  and  3  ft.  depth  at 
the  sides.  After  the  water  had  been 
drawn  oft  the  mud  was  allowed  to  dry 
out  for  a  week,  and  then  the  contractors 
commenced  work  by  clearing  away  a 
sufficient  space  at  the  west  side  of  the 
basin  to  commence  laying  a  track  across 
the  mud,  still  soft  and  deep  enough  for 
a  man  to  sink  out  of  sight.  Planks 
were  laid  at  intervals  of  4  ft.  and  on 
these  ties  were  placed  and  30-lb.  rails  for 
a  gage  of  2  ft.  Cars  were  then  run  out 
on  the  track,  sinking  it  into  the  mud, 
and  laborers  shoveled  into  the  cars,  until 
gradually  the  track  subsided  on  the  hard 
gravel  bottom,  leaving  room  for  the 
men  to  work  on  each  side.  The  track 
was  gradually  extended  until  the  center 
of  the  basin  was  traversed,  when  an- 
other track  was  laid.  The  cars  were 
hauled  to  the  top  of  the  reservoir  up 
an  incline  of  27  degrees  by  means  of  a 
60-h.  p.  hoisting  engine,  and  when  on 
top  were  hauled  away  by  horses.  About 
750  cu.  yds.  of  mud  were  removed  each 
day. 

Daily  Report  Cards  for  Road  Work.— 

The  road  work  of  Caroline  County,  Md., 
is  done  by  supervisors  for  the  election 
districts,  acting  under  the  supervision  of 
a  Roads  Engineer.  Daily  reports  are 
made  to  the  Roads  Engineer  by  each 
supervisor.  These  reports  are  made  on 
postcards  and  show  the  date,  names  of 
men  working,  time  m^de  by  each,  num- 
ber of  horses,  their  owners  and  time 
made,  amount  of  material  used  and  work 
done.  These  cards  are  filed  and  used  by 
the  engineer  on  his  next  inspection  trip 
to  check  the  work  done  and  the  mate- 
rials used.  This  enables  the  formation 
of  correct  conclusion  as  to  whether  or 
not  a  supervisor  is  doing  work  econom- 


ically. Cards  are  also  used  in  checking 
bills  when  presented,  which,  under  the 
law,  must  be  passed  by  the  Engineer  be- 
fore payment  The  bills  are  then 
charged  to  the  respective  districts  in 
which  the  work  was  done,  all  bills  be- 
ing subdivided  so  as  to  show  how  or 
for  what  the  sums  were  expended,  the 
principal  items  being  labor,  teams,  car- 
penters, lumber,  hardware,  pipe,  feed, 
machinery,  etc.  Special  postcards  with 
the  Road  Engineer's  address  on  tbem 
are  also  furnished  to  Rural  Free  Deliv- 
ery carriers,  to  be  used  by  them  in  re- 
porting any  dangerous  or  unsafe  places 
in  the  country  roads  on  their  respective 
routes. 

Data  on  Wood  Block  Paving.— In  1906 
the  city  of  Holyoke,  Mass.,  laid  5,480  sq. 
yds.  of  wood  block  pavement  by  day 
labor  under  the  supervision  of  Mr.  James 
L.  Tighe,  City  Engineer.  The  cost  of 
the  work  was  $3.19  per  sq.  yd.  on  High 
St.,  where  4.101  'sq.  yds.  were  laid,  and 
$3.08  per  sq.  yd.  on  Main  St.,  where 
1,379  sq.  yds.  were  laid.  On  both  streets 
the  wood  blocks  were  laid  on  a  1-3-6-in. 
concrete  base,  having  an  average  thidc- 
ness  of  5  ins.  The  wood  blocks  cost 
$39.50  per  thousand,  delivered  on  cars, 
and  laid  54  to  the  square  yard.  The 
working  organization  consisted  of  the 
following:  A  steam  roller  and  an  en- 
gineer ploughing  with  4  men  on  plough; 
20  men  and  4  teams  excavating  with  * 
haul  of  about  ^  mile  on  the  average,  2 
men  finishing  grading,  2  teams  and  6 
men  hauling  stone,  20  men  mixing  con- 
crete and  laying  in  place  (In  mixing  the 
concrete  there  were  two  platforms  with 
5  men  to  a  platform.),  2  teams  and  3 
men  hauling  sand,  4  men  placing  and 
forming  cement  cushion,  2  pavers  lay- 
ing block,  each  having  3  tenders,  1  man 
spreading  sand  on  pavement  when  laid 
The  force  also  included  2  foremen' and 
the  superintendent.  Common  labor  was 
paid  $2  per  8-hour  day,  foremen  $3.10 
per  day,  and  double  teams  $4  per  day. 
Broken  stone  cost  90  cents  per  ton  de- 
livered on  cars,  Portland  cement  cost 
$1.67  per  bbl.  delivered  on  cars,  and 
sand  cost  10  cents  per  cu.  yd.,  not  in- 
cluding haulage,  which  was  about  4,000 
ft.  on  the  average. 


The  Italian  gfovemment  is  contemplating 
the  construction  of  drainage  works  and  im- 
provements in  the  Pontine  marshes,  whid) 
will  involve  the  expenditure  of  about  $12.- 

000,000. 


The  total  amount  of  material  excavated 
in  the  Culebra  division  of  the  Isthmian 
Canal  during  the  month  of  March  was  t,- 
295,205  cu.  yds.,  an  increase  of  46,940  '^■ 
yds.  over  the  amount  excavated  in  Febru- 
ary. Of  this  amount,  1,216,264  cu.  yds. 
were  removed  from  the  Canal  prism,  and 
74.621  cu.  yds.  were  taken  from  the  Cama- 
cho  and  Obispo  diversions. 
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Ten   Additional  Letters  Commending 
the  American  Society  of  Engi- 
neering Contractors. 

Leners  and  applications  keep  coming  to 
Mr.  Gillette,  acting  chairman  of  this  new 
organization.  The  total  number  of  applica- 
tions now  exceeds  900.  It  is  the  intention 
to  effect  a  permanent  organization  when 
the  number  reaches  1,000,  which,  at  the 
present  rate  of  receiving  applications, 
should  be  reached  within  a  few  weeks. 
Prominent  contractors  and  engineers  from 
all  sections  are  applying  for  membership. 
A  blank  for  the  purpose  can  be  found  on 
page  35  of  the  advertising  section. 

Ten  letters  commending  the  formation  of 
the  society  follow : 

Sir :  Enclosed  herewith  yon  will  find  my 
application  for  charter  membership  in  the 
American  Society  of  Engineering  Contrac- 
tors, which  you  are  endeavoring  to  form. 
1  have  read  with  a  great  deal  of  interest 
your  articles  in  the  Engineering  News  and 
Ekginiesing-Contkacting  regarding  the 
attitude  of  engineers  in  general  towards 
contractors  and  contracting,  and  your  views 
on  the  matter  meet  with  my  hearty  ap- 
proval The  formation  of  a  society  of  en- 
gineering contractors  is  a  move  in  the  right 
direction,  and  if  the  policy  of  the  society  is 
founded  on  broad  and  equitable  lines  it  is 
sure  to  have  a  beneficial  influence  on  future 
conditions.  If  there  is  anything  I  can  do 
out  here  in  the  Pacific  to  help  along  the 
good  cause  I  would  consider  it  a  favor  if 
you  would  write  me  regarding  the  matter. 
Yours  very  truly, 

L.  M.  Whitehouse, 
Engineer  and  Contractor, 
Honolulu,  H.  T. 


Sir:  I  am  desirous  of  becoming  a  char- 
ter member  of  the  American  Society  of  En- 
gineering Contractors,  provided  the  dues 
and  condition  of  membership  shall  prove 
satisfactory  to  me  when  they  shall  be  de- 
cided upon.  Yours  very  truly, 

A.  H.  SCHILUNG. 

Vice  President  and  General  Manager, 
Steel  and  Hollow  Block  Building  and  Con- 
struction Co., 

Albany,  N.  Y. 


Sir:    Enclosed  you  will  find  my  applica- 
tion as  a  charter  member  of  the  American 
Society  of  Engineering  Contractors. 
Yours  very  truly, 
John  L.  Sheppard,  Jr., 
Superintendent  Construcioh, 
American  Railway  Co., 
Philadelphia,  Pa. 


objects,  it  will  have  done  a  work  every,  en- 
gineer and  contractor  will  be  thankful  for. 
Very  truly  yours, 

A.  F.  Bua«, 
Blair  &  Van  Gieson, 
Tacoma,  Wash. 


Sir:  I  enclose  herewith  application  for 
charter  membership  in  the  American  So- 
ciety of  Engineering  Contractors.  I  be- 
lieve this  society  will  be  of  great  benefit  to 
both  engineers  and  contractors  and  if  it 
brings  about  a  uniformity  and  system  in 
specifications,  to  say  nothing  of  its  other 


Sir:  I  herewith  enclose  my  application 
to  become  a  charter  member  of  the  Ameri- 
can Society  of  Engineering  Contractors. 
Trusting  that  your  eflForts  become  success- 
ful, I  remaui. 

Very  truly  yours, 
Morris  Bexnstein, 
Engineer  for  Reilly  &  Riddle, 
Contractors. 
Philadelphia,  Pa. 


Sir:  I  am  desirous  of  becoming  a  char- 
ter member  of  the  American  Society  of 
Engineering  Contractors,  provided  the  dues 
and  conditions  of  membership  shall  prove 
satisfactory  to  me  when  they  shall  be  de- 
cided upon. 

Yours  very  truly, 
Columbia  Improvement  Co., 
General  Contractors. 
Geo.  C.  Scales,  Superintendent. 
Columbus,  Ga. 


Sir:  Only  today  I  picked  up  a  copy  of 
Engineering-Contracting  and  read  of  the 
proposed  formation  of  an  American  so- 
ciety of  engineering  contractors. 

If  I  am  not  too  late  I  should  be  pleased 
to  be  considered  for  membership  in  same. 
Respectfully  yours, 
John  L.  Sanborn, 
Engineer  for  J.  C.  Rodgers, 
Contractor,  New  York. 

Sir ;  I  am  desirous  of  becoming  a  mem- 
ber of  the  American  Society  of  Engineer- 
ing Contractors,  provided  the  dues  and 
conditions  of  membership  shall  prove  sat- 
isfactory to  me  when  they  shall  be  decided 
upon.  Very  truly  yours, 

Orrin  Backus, 
President    Standard    Construction    Co., 
Portland,  Ore. 


Sir:    I  am  desirous  of  becoming  a  char- 
ter  member  of  the  American   Society  of 
Engineering  Contractors,  provided  the  dues 
and  conditions  of  membership  shall  prove 
satisfactory  to  me  when  they  shall  be  de- 
cided upon.  Yours  very  truly, 
D.  E.  Baxter,  President, 
D.  E.  Baxter  &  Co., 
Railroad  Contractors, 
New  York. 


Sir :  I  am  desirous  of  becoming  a  char- 
ter member  of  the  American  Society  of 
Engineering  Contractors  if  provisions  men- 
tioned in  your  advertisement  in  Engineer- 
iNG-CoNTRACTiNC  shall  provc  satisfactory. 
I  am.  Yours  truly, 

E.  B.  Priest,  Ch.  Eng., 
The  Lake  Superior  Southern  Ry., 
Oshkosh,  Wis. 


LETTERS  TO  THE  EDITORS. 
Table  for  Relocation  of  Curyed  Boun- 
daries. 

Sirs:  In  "Engineering  News"  of  March 
12  some  one  signing  himself  "H.  H.  T." 
gave  a  table  to  be  used  in  the  relocation  of 
curved  boundaries  for  lots  when  all  the 
stakes  had  disappeared,  or  in  which  only 
the  radius  and  lot  corners  were  given.  The 
table  gave  deflections  for  chord  lengths  ^ 
R/ioo,  R/so,  R/33J4,  R/2S  and  R/ao.  The 
writer  here  presents  a  table  including  also 
R/io. 

H.  H.  T.  obtained  the  deflection  angle  by 
c/2 

the  formula  d  = ,  in  which  c  =  chord 

R 
length  (ratio  of  R)  and  R  ^  radius  of 
curve.  The  table  given  was  not  absolutely 
correct  for  the  reason  that  H.  H.  T.  used  a 
three  or  four  place  table  and  the  deflection 
for  R/ioo  he  gave  as  being  o°i/  07.25'. 
By  using  a  seven  place  table  the  result  is  - 
0°  17'  11.33'.  In  actual  use,  however,  the 
difference  is  negligible  in  even  a  long  curve. 
The  ingenuitj  of  the  idea  strikes  the  atten- 
tion and  it  is  to  be  regretted  that  H.  H.  T. 
preferred  to  hide  his  identity.  To  run  but 
a  curve  it  is  simply  necessary  to  set  the  in- 
strument on  one  stake.  A,  sight  to  the  other. 
B,  plate  clamped  at  zero,  and  measure 
chords  and  deflect  from  B  towards  A.  He 
stated  that  for  setting  out  curbs,  side- 
walks, etc.,  h'e  found  a  chord  length  of 
R/2S  gave  the  best  results,  while  for  grad- 
ing R/io  was  sufficiently  accurate. 

In  "Engineering  News"  of  April  24  is  a 
letter  from  Mr.  J.  Calvin  Locke,  objecting 
to  the  table  for  the  reason  that  the  deflec- 
tion for  18  stations  (to  take  an  example) 
of  chord  lengths,  =  R/ioo,  is  not  exactly 
the  deflection  for  9  stations  of  chord 
lengrths  ^  R/SO.  He  then  proceeds  to  give 
a  table  that  is  mathematically  accurate,  I 
presume,  but  is  not  so  valuable  for  the  pur- 
pose intended  as  the  table  of  the  modest 
H.  H.  T.  The  reason  is  that  the  transit 
used  by  the  average  engineer  generally 
reads  to  minutes,  while  only  a  few  high 
priced  transits  read  to  20  and  30  seconds. 
The  differences  in  the  deflections  for  the 
different  radii  are  as  shown  in  the  follow- 
ing table  computed  by  the  writer: 

R  =  lOOc  c  =  1  d  =  0«  17'  11.33-  30  sto- 
tlons.  A/2  =  8°  35'  39.90". 

R  =  50c  c  =  2  d  =  0»  34'  22.77"  16  staUons. 
4/2  =  8°  35'  41.66". 

R  =  33  l-3c  c  =  3  d  =  0"  61'  34.20"  10  sta- 
tions, A/2  =  8°  35'  42". 

R  =  25c  c  =  4  a  =  1»  08'  45.73"  7  stations. 
4/2  =  8»  or  20.11". 

R  =  20c  c  =  5  d  =  1»  25'  67.36"  6  stations. 
4/2  =  8°  35'  44.1". 

R  =  10c  0  =  10  d  =  2°  61'  67.68"  3  stations. 
4/2  =  8"  35'  63.04". 

Taking,  for  example,  the  deflection  for 
30  stations  with  c  =  R/ioo,  and  using  the 
same  angle  for  3  stations  with  c  =  R/io, 
the  difference  in  angle  amounts  to  a  trifle 
over  13  ins.,  which  even  the  most  particu- 
lar man  will  say  is  correct  enough  for  all 
practical  purposes.  We  cannot  split  hairs 
over  deflections  involving  fractions  of  sec- 
onds when  using  a  transit  that  is  consid- 
ered very  high  g^de  if  it  reads  to  10  sec- 
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""^  ^\r !ff°  "'""**"  ',  ^ -^  *'■' ^  r  •    Catalogs  Worth  Having. 

500   ft.,   the   difference   in   location  of   the  " 

tack  point  will  be  so  small  that  it  is  negli-  Engineers  and  contractors  should  have  on 
giljle  file  the  latest  catalogs  of  machines,  tools 
In  addition  to  the  fact  that  H.  H.  T.  *"'*  supplies  that  they  use.  In  sending  for 
gave  the  unit  deflection  for  R  =  100  c  as  catalogs  reviewed  or  advertised  in  this  pa- 
being  o  1/  07.2s"  when  it  is  really  o  i/  P"'  y°"  *'"  confer  a  favor  on  us  if  you 
n.33",  his  table  as  printed  contained  a  few  "V^  *"'«  '^'''^'^t  to  the  advertisers  and  state 
errors  which  evidently  occurred  in  the  '''^*  y°"  *=*  ^^^  "'='°S  mentioned  in  En- 
copying  or  proof  reading,  as  the  total  ad-  «neeiunc-Contracti.vg.  If  you  are  in  the 
ditions  seem  to  be  correct,  so  the  writer  '"'"■''**  ^°'  *°°'^'  '"achinery  or  supplies,  tell 
hopes  you  will  publish  the  following  table.  "'  '"f  **=  *'"  "°''^y  promptly  the  leading 
which  follows  the  arrangement  of  H.  H.  manufacturers. 

T  as  the  writer  considers  it  the  best  form  ^°-  '"^^-  Corrugated  Metal  Culverte — 
I.,  as  tne  writer  considers  it  tne  oest  lorm  crawfordsviiie  Corrugated  Culvert  Go- 
to use  in  the  back  of  a  field  book:  Crawfordsviiie.  ind. 
DEFLECTION  ANGLES  FOR  CURVES.  '^*'*  culvert  described  In  this  $-page  pam- 
When  R  =  100c,  etc.  phlct  has  circumferential  corrugations  and 
Deflection.        100c    50c    S3  l/3c    25c     20c     10c  '"  made  In  sections  which  are  bolted  togeth- 

0°    17'    11.33"..  1         er.     Price  lists  and  tables  of  carrying  capac- 

0°   34'  22.66"..  2          1         Ity  are  given. 

0*    51'   33  99"       3  1 

1°   08'   45.32"!".  4          2                      i                    .'.  No.  0723.  Steel  Office  Furniture. — The  Ber- 

1°   25'   66!66''!!  5         ..         '.'.         ..          1         ','.  Ber  Mfg.  Co.,  Canton,  O. 

II  iZ  ?!??«■  ■  ?         '          ^        '''''''  c»t^l°S  Ilsu  a  great  variety  of  steel 

»•   17'   Jnel""  s        '1                  'i        "        "  filing  oases  and  cabinets,  office  tables,  chairs. 

2°   34'   4197"  "  9                     3                    "         "'  desks    and    fittings.     Clear    Illustrations     are 

2°   51'  53.30"!.  10          5                    !!          2          1  Klven  of  the  various  articles,  with  prices,  dl- 

3°   09'   04!63"!!ll         ..         !!         !!         ..         ..  menslons,  etc. 

1°   43'   27!29"!!l3         .?         .*          '                    "  No.  0724.     Water  Softeners.— Buda  F->undry 

4°   00'   38!62"!!l4         '7         !!         !!         !!         !!  &  Mfg.  Co.,  Chicago,  111. 

4°  17'  49.96^..  16  5  ..  3  ..  This  Is  a  well  arranged  30-page  pamphlet 
1«  rI'  ?»'«?""  17  '  *  ■'  "  describing  and  Illustrating  the  two  systems 
6»  09'  23  94"  18  9  6  (Intermittent  and  continuous)  of  water  soft- 
s'  26'   35  27"     19                               enlng  handled  by  the  company  named.  There 

5°   43'    46!60"!!20        10                     5          4          2  ^^e    Interesting    discussions   of    fuel    loss    by 

S"  00'   57!93"!!21        ..          7        scale  In  boilers,  and  economy  of  soft  water. 

6°   18^  09.26".. 22        11        The  pamphlet  is  of  interest  to  motive  irawer 

8»   35'   20.69".  .23         officials  and  power  plant  engineers. 

6°   52'    81.92".. 24         12  8  6         . .  . . 

7°   09'  43.35".. 25         5  No.    0725.       Filing    Cabinets     for     Drafting 

7'   25'   54.58".  .26        13         Rooms.— Hamilton    Mfg.    Co.,     Two      Rivers, 

V    44;   06.9r..27         ..           9         Wis. 

1°  18'  2857"  "29  "  ^  ""  ""  This  pamphlet  illustrates  and  describes  an 
8'  35'  39  90"!!30  15  io  6  S  excellent  line  of  cabinets  for  filing  tracings, 
,.  u  -J  -.1.  ..  V  ^t.  L  t>lue  prints,  electrotypes,  paper  stock,  etc.. 
It  may  be  said  with  respect  to  the  above  for  drawing  room  use.  The  cabinets  can  be 
table  that  the  engineer  will  seldom  have  as  had  in  """  sections  of  ash  or  oak  and  of 
many  as  30  stations  to  run  out  even  with  l^lT.Tir":^iZs':°'"'"'""'  "''^'  ""^  ""' 
c  —  R/loo.  The  value  of  c  will  seldom  be  jjo.  0726.  The  Hanna  HIveter.-Hanna  En- 
less  than  5  ft.  and  as  lots  are  hardly  ever  glneering  Works,  Chicago,  III. 
more  than  100  ft.  wide  and  are  generally  This  is  an  unusually  good  example  of  de- 
...  t.  •  .  i_  I  scrlptlve  catalog  work.  The  distinctive  char- 
less  than  50  ft.,  it  may  be  seen  that  the  acterlstlcs  of  the  Hanna  riveter  are  de- 
table  is  extended  enough  to  be  very  useful.  scribed   in   comparison  with  other  types  of 

ir„.  „»u_.  ,.-1 r  it.         ,.•     T>  /    .1.     ,.  1.1  riveters  and  the  construction  of  the  riveter 

For  other  values  of  the  ratio  R/c  the  table  ,3  described  In  detail.  The  pamphlet  Is  worth 

of  Mr.  Locke  may  be  used.  securing. 

Yours  truly,  No.  0727.  Concrete  Machinery  Handbook. 
Ernest  McCullough,  ^Ti^^n.^j.  ^""^'"'^  Machinery  Co..  Dun- 
Chicago,  111.,  April  24,  igo8.  a  200-page  handbook  of  machinery  man- 
ufactured by  this  company  for  making  and 
handling  concrete.  It  describes  mixers  of 
various  kinds  and  for  many  purposes,  bar- 
rows, boilers,  hoisting  engines,  tools  for  sur- 
facing concrete,  Ransomlte  for  making  new 
concrete  adhere  to  old  and  many  other  tools 
and  products.  There  are  nearly  100  pages  of 
tables  and  other  Information  that  will  be 
found  useful  to  engineers.  Including  methods 
of  mixing  concrete,  cost  data  on  the  subject, 
and  the  layout  of  concrete  mixing  plant. 


Bids  were  opened  May  8  by  the  Public 
Service  Commission  of  New  York  City  for 
the  construction  of  the  first  six  sections  of 
the  4th  avenue  subway  in  Brooklyn.  The 
work  was  divided  into  six  sections,  the 
lowest  bidders  for  each  section  being  as 
follows:  Sec.  i— Nassau  to  Willoughby 
St.,  James  P.  Graham,  $1,020476;  Sec.  2 — 
Willoughby  St.  to  Ashland  PI.,  William 
Bradley,  $3,436,019;  Sec.  3— Ashland  PI.  to 
Sackett  St.,  William  Bradley,  ?3.392.09i; 
Sec.  4— Sackett  to  loth  St.,  E.  E.  Smith 
Contracting  Co.,  $2,283,533;  Sec.  5— 10th  to 
27th  St.,  James  P.  Graham.  $1413.635;  Sec. 
6 — Remington  &  Sherman  Co.,  and  F.  W. 
Carlin  Construction  Co.,  $2,799,000.  The 
above  bids  are  for  the  construction  of  the 
railroad  work. 


New  York  State  will  plant  1,100,000  trees 
in  its  Adirondack  forest  preserve.  The 
State  has  purchased  9So,ooo  seedling  trees 
from  Germany  for  this  purpose. 


No.  0728.  Conveying  and  Other  Machinery. 
—The  Link  Chain  Belt  Co.,  52  Dey  St.,  New 
York. 

A  new  general  catalog  of  208  pages  just  Is- 
sued by  this  company.  In  this  pamphlet  the 
company's  elevating,  conveying  and  power 
transmitting  machinery  Is  well  Illustrated  by 
photographic  reproductions  and  drawings, 
and  is  also  described,  with  sizes  and  dimen- 
sions and  prices.  Special  attention  Is  given 
to  the  Clouser  High  Speed  Detachable  Link 
Chain  Belt,  made  by  this  company. 

No.  0729.  Cement  Concrete  and  Brick 
Paint.— Wadsworth,  Howland  &  Co.,  Inc., 
156  Fifth  Ave.,  New  York. 

A  40-page  booklet  telling  how  cement  and 
concrete  work  can  be  decorated  and  pro- 
tected by  a  paint  that  the  manufacturers 
claim  will  not  wear  oft.  The  appearance  of 
the  building  or  structure  is  very  much  Im- 
proved, and  the  concrete  is  made  damp 
proof.  Buildings  and  other  structures  on 
which  this  paint  has  been  used  are  Illus- 
trated. 


Personals. 

Mr.  L.  W.  Anderson  has  been  re-elect«d 
City    Engineer  of  Grand   Rapids,   Hlcb. 

Mr.  Paul  V.  Hyland,  Architect,  has  opened 
an  office  at  1601  Heyworth  Bldg.,  Chicago,  ni. 

Mr.  Walter  E.  Truesdell.  Civil  and  Mill 
Engineer,  of  New  York  City,  has  removed 
to  new  offices  at  7  West  38th  St.,  that  city. 

Mr.  Ernest  H.  Du  Vivier,  Engineer,  New 
York  City,  has  removed  his  offices  to  the 
Hudson  Terminal  Bldg.,  30  Church  St..  ttiat 
city. 

Mr.  Walter  Shepard.  heretofore  Chief  En- 
gineer of  the  Boston  &  Albany  R.  R,  tuu 
been  appointed  Consulting  Engineer,  and  Ht. 
Everett  E.  Stone  succeeds  him  as  Chief  En- 
gineer. 

Cornwall,  Plock  &  Saltzman,  Consulting 
Engineers,  have  removed  their  offices  from 
the  Hartford  Bldg.,  Broadway  and  17lh  St, 
New  York  City,  to  the  West  Street  Bldg.,  140 
Cedar  St.,  that  city. 

Mr.  T.  Kennard  Thomson,  Consulting  En- 
gineer for  bridges,  railroads,  foundations  and 
buildings,  has  removed  his  offices  from  the 
Park  Row  Building,  New  York  City,  to  the 
Hudson   Terminal  Building,  that  city. 

Mr.  Oeorge  L.  Wall,  Chief  Engineer  of  the 
Lima  Locomotive  Works,  Lima,  C,  has  been 
retained  by  the  Committee  on  Per  Diem  of 
the  American  Railway  Association  to  compile 
data  upon  which  their  report  will  be  twsed. 

Mr.  Horace  H.  Lane,  for  the  past  six  years 
in  the  employ  of  Westinghouse,  Church,  Kerr 
&  Co.,  has  opened  offices  at  822  Penobscot 
Bldg.,'  Detroit,  Mich.,  where  he  will  engage 
In  a  general  engineering  and  construction 
business. 

Mr.  H.  J.  Cox  has  resigned  his  position  as 
Chief  Draftsman  with  the  Mississippi  Central 
R.  R.  to  accept  an  appointment  as  Assistant 
Chief  Engineer  of  the  Aberdeen  &  Tombig- 
bee  Valley  B.  R.,  with  headquarters  at  Aber- 
deen,  Miss. 

Mr.  H.  L.  Wells,  formerly  Advertising 
Writer  for  the  Allls-Chalmera  Co.,  Milwau- 
kee, more  recently  Publicity  Manager  of 
The  Power  &  Mining  Machinery  Co..  Milwau- 
kee, lias  opened  an  office  In  Chicago  at  No. 
1206  Monadnock  Block,  for  the  general  prac- 
tice of  technical  or  trade  journal  advertising 
Mr.  Daniel  E.  McComb,  for  the  Mst  II 
years  Superintendent  of  the  Sewer  Depart- 
ment of  the  District  of  Columbia,  WasfOng- 
ton,  has  resigned  that  position  to  become 
Chief  Engineer  of  Sewers  and  Paving  for  the 
City  of  Havana,  Cut>a.  Mr.  McComb  was  in 
Cuba  nine  years  ago,  and  helped  to  prepare 
the  plans,  under  the  direction  of  Gen.  Law- 
ton,  for  the  815,000,000  sewerage  system  In 
Havana. 

Mr.  Guy  C.  Emerson  has  accepted  the  po- 
sition of  Superintendent  of  Streets  of  Bos- 
ton, Mass.,  in  charge  of  the  department 
recently  formed  by  the  consolidation  of  the 
Street,  Sewer,  Sanitary,  Street  Cleaning  and 
Watering,  Bridge  and  Lamp  Departments. 
Mr.  Emerson  is  a  constructing  engineer  for 
the  U.  S.  Reclamation  Service;  he  ha* 
been  granted  a  three  years'  furdough  by 
the   Government. 

Everette  St.  John,  for  many  years  a 
prominent  railway  official,  died  April  21  at 
his  home  In  Wellesley,  Mass.  Mr.  St.  John 
was  bom  in  1844.  and  was  first  employed 
with  the  old  Housatonlc  R  R.  In  1863  he 
entered  the  employ  of  the  Rock  Island  sy"- 
tem,  remaining  with  this  road  for  over  31 
years  and  eventually  Incoming  its  general 
manager.  In  1895  he  became  vice  president 
and  general  manager  of  the  Seaboard  Air 
Line,  retiring  from  active  business  life  In 
1901. 

The  following  assignments  of  officers  of  the 
Corps  of  Engineers  have  been  made:  Second 
Lieutenants  Chas.  L.  Hall  and  Robert  S.  A. 
Dougherty  upon  the  expiration  of  their  grad- 
uating leave  of  absence  will  proceed  to  Fort 
Mason,  Calif.,  for  duty  with  Company  A. 
First  Battalion  of  Engineers.  Second  Lieu- 
tenants Virgil  L.  Peterson,  John  W.  N. 
Schuiz,  Clarence  L.  Sturdevant  and  Earl  J. 
Atkinson  will  proceed  to  Fort  Leavenworth 
for  duty  with  the  Third  Battalion  of  E^ngl- 
neers.  Second  Lieutenant  Richard  T.  Coiner 
will  proceed  to  the  station  of  Company  B, 
First  Battalion  of  Engineers,   for  duty. 

Dr.  Jean  Robt.  Moechel,  Chemical  Engi- 
neer, and  Burton  Lowther,  Civil  Engineer, 
have  formed  an  incorporation  under  the 
name  of  Moechel  &  tiowther  Engineering  Co., 
with  office  and  laboratories  at  1110-1112  Wy- 
andotte St.,  Kansas  City,  Mo.  This  company 
win  specialize  In  Industrial  engineering  work 
and  the  utilization  of  by-products.  Dr.  Moe- 
chel has  for  many  years  been  identified  with 
the  cement  and  clay  Industry  of  the  middle 
West,  the  development  of  mineral  and  metal 
properties  and  sanitary  work.  Mr.  Lowther. 
the  junior  meml>er,  has  been  In  charge  <u 
general  constniction  and  development  work 
in  eastern  and  western  states. 


Digitized  by 


Google 


Mav  20.  1908. 


ENGINEERING-CONTRACTING 


i^i 


AssociATB  Editors 


Engineerinq-Contractinq 

A  Weekly  "Methods  and  Cost"  Journal 
(or  Civil    EngineeiB  and    Contractors. 

VRB  WmcH  iXX  COMBIHCD 

ENOINEERINQ  WORLD 

and 

CONTRACT  NEWS 

Published  every  Wednesday  by 

THE  MYRON  C.  CURK  PUBLISHINQ  CO. 

355  Dearborn  Street,  Chkafo 

Telepbone  Harrleon  6750 

New  York  Opficb:    13-21  Park  Row 
Teleplione  5613  Oortlandt 

Boston  OrFics:    170  Summer  Street 
Telephone  s<B2-4  Ualn 

H.MBERT  P.  GILLETTE    .    .   Manaoimo  Editor 
DANIEL  J.  HAUER.1 
CBAS.  S.  HILL.  I 

C,  T.  MURRAY,  f 

F.  A.  SMITH,  J 

MOTION  C  CLARK President 

A.  B.  GILBERT    ....    Advbrtisino  Manager 

SUBSCRIPTION  RATES  (PayabU  in  AdvaMCf).— 
S2M  a  ytar  {£t  issues)  in  VHtttd  Stales.  Cuba,  Mtx- 
icfi.  Alaska,  Hawaii,  Guam,  Porta  Rico,  Phtiippine 
Idands.  Rtpubiic  of  Panama,  Canal  Zone  and  island 
of  TutuHa. 

SIM  a  year  (M  issues)  to  Dominion  of  Canada, 
tilt  a  year  {fit  issues)  to  all  other  countries. 

ADVERTISING  RATES  sent  on  application. 
Copy  for  regular  advertising  must  be  received 
not  later  than  Friday  preceding  date  of  issue  in 
wUchit  is  to  appear.  'Propoeals,"  "Wants"  and 
"For  Sale"  announcements  can  be  insetted  as  late 
as  Tuesday  morning. 

Botsnd  aa  ■econd-claaa  matter,  April  17, 1107,  at  the 
Pest  Office  at  Chicago,  lUinoia,  under  act  01  March 

nun. 


CONTENTS 

EorroiiiAL  : 
The  Importance  of  the  Caption  of  an 
Advertisement    and   How   to    Pre- 
pare Attractive  Captions 303 

How  Can  I  Get  Started  in  Contract- 
ing With   Small  Capital 303 

CoNciffiTE  Section  : 
Safe  Design  and  Construction  of  Re- 
inforced Concrete  Chimneys 304 

E.«TH  AND  Rock  Section  : 

The  Cost  of  Maintainin);  Horses  in 
New  York  City 309 

A  Machine  for  Digging  Trenches  or 
Canals    310 

Drilling    Blast    Holes    With    a    Rod 

Drill    310 

Genesal  Section  : 

Letters  to  the  Editors:  Some  Criti- 
cisms of  Dredging  by  Contract  and 
an  Answer   311 

Data  On  Street  Dust 313 

Results  of  Tar  and  Oil  Road  Treat- 
ment Experiments  Made  at  Jack- 
son, Tenn.,  in  1905 314 

PasoNALS    314 

The  Importance  of  the  Caption  of  an 
Advertisement  and  How  to  Pre- 
pare Attractive  Captions. 
In  preparing  an  advertisement  it  is  the 
writer's  practice  to  spend  a  long  time  con- 
sidering what  the  caption  shall  be;  for  the 
wording  of  the  caption,  or  title,  determines 
largely  the  number  who  will  read  the  text 
of  the  advertisement. 

The  commonest  mistake  made  by  adver- 
tisers is  to  use  either  the  name  of  their 
product  or  their  firm  name  as  the  prin- 
cipal feature  of  the  caption.    This  mistake 


arises  from  a  fundamental  misconception 
of  what  a  modern  advertisement  is.  The 
first  printed  advertisement  was  undoubted- 
ly evolved  from  the  ordinary  street  sign, 
and  consisted  of  the  name  of  a  product 
and  the  firm  that  sold  it.  In  other  words, 
the  original  advertisement  was  nothing 
more  than  a  miniature  street  sign.  The 
process  of  evolution,  however,  has  made 
the  modem  advertisement  a  thing  far  dif- 
ferent from  the  street  sign  in  its  form  as 
well  as  in  its  purpose.  But  since  evolu- 
tion is  not  the  work  of  a  day  or  a  year, 
we  still  have  with  us  the  progenitors  of 
the  modern  ad.  The  dodo  among  ads  is 
the  big  space  filled  with  buxom' black  let- 
ters spelling  the  firm  name  and  the  prod- 
uct the  firm  sells. 

"Who  will  read  the  fine  print  in  my  ad- 
vertisement?" asks  the  advertiser  who  still 
clings  to  the  sign-board  style  of  advertis- 
ing. Our  answer  is :  Precious  few,  but 
the  fault  is  not  with  the  fine  print  so  much 
as  with  the  unattractive  coarse  print  that 
dominates  your  ad  in  its  caption.  Your 
caption  should  be  prepared  with  the  sole 
object  of  creating  an  interest  that  will  lead 
men  to  read  the  fine  print  which  tells  about 
your  catalog  or  your  product. 

Your  first  step,  therefore,  should  be  to 
devise  an  attractive  caption.  To  select  one 
for  example,  there  is  the  ad  reading: 

IS  Mia*,  la  Hot  Pulat 
a  vet  Lite  at  IS  Yean. 

Not  a  word  is  said  about  the  name  of 
the  manufacturer  in  this  caption.  The  ob- 
ject is  to  lead  the  reader  to  examine  the 
fine  print  to  ascertain  how  this  result  is 
attained. 

Another  caption  reads: 

Wbeie  An  the  W  eelM? 

The  object  is  to  lead  the  reader  to  look 
at  the  illustration  of  a  dump  box  that  will 
fit  any  wagon  gear,  and  to  read  the  text 
about  it. 

Another  ad  reads: 

Why  ths  OMdlla.lag  Tower  BUailaate* 
The  Dead  Load. 

A  less  intelligently  worded  caption 
might  have  read: 

CablewajTM. 

But  it  is  altogether  likely  that  compara- 
tively few  men  woukl  have  read  the  fine 
print  if  the  caption  had  been  "Cable ways," 
for,  unless  a  man  is  about  to  buy  a  cable- 
way  that  caption  vrill  not  attract  his  at- 
tention. 

Right  here  is  the  secret  of  successful  ad- 
vertising. Don't  advertise  merely  to  reach 
the  man  who  is  just  about  to  buy.  Ad- 
vertise to  make  your  product  favorably 
and  well  known  to  the  man  who  may  buy 
some  day.  Not  one  advertiser  in  ten  has 
appreciated  this  distinction,  as  may  be 
quickly  seen  by  running  through  the  ad- 
vertising pages  of  engineering  and  techni- 
cal journals  generally. 

The  writer's  usual  practice  is  to  assign 
a  large  percentage  of  white  space  to  sur- 
round the  caption,  and  thus  make  it  stand 


out  boldly.  Furthermore,  it  is  his  prac- 
tice to  use  practically  no  display  words  in 
the  body  of  the  text,  for  large  type,  other 
than  that  in  the  caption  at  the  top  and  the 
address  at  the  bottom,  distracts  the  read- 
er's attention  from  the  caption.  You  want 
the  words  of  the  caption  to  soak  into  his 
mind  deep  enough  to  import  their  mean- 
ing. Another  reason  against  display  words 
in  the  body  of  the  ad  is  found  in  the  ten- 
dency of  a  reader  to  read  only  the  dis- 
play lines  and  to  skip  the  rest.  Of  course, 
when  display  words  are  so  used  as  to 
arouse  the  reader's  interest,  without  telling 
him  the  whole  story,  they  can  be  used  very 
effectively  if  the  display  is  a  modest  one, 
and  entirely  subordinate  to  the  caption. 

Occasionally  the  entire  absence  of  a  cap- 
tion and  of  display  words  will  prove  effec- 
tive. The  advertisements  of  the  Macbeth 
lamp  chimneys  are  a  good  illustration.  But 
it  would  be  a  mistake  for  all  advertisers  to 
adopt  this  plan,  since  the  reader  would  be 
apt  not  to  notice  many  advertisements  at 
all. 


"How  Can  I  Get  Started  in  Contract- 
ing with  Small  Capital? 

We  have  received  a  letter  from  a  corre- 
spondent asking  how  he  can  get  started  in 
the  contracting  business.  He  states  he  has 
a  capital  of  $5,000,  and  would  like  to  go 
into  the  business  of  building  houses. 

There  are  several  ways,  as  we  have  pre- 
viously stated  in  these  columns,  for  a  man 
to  begin  contracting  work.  He  may  be  able 
to  secure  certain  real  estate,  and,  by  selling 
part  of  it,  be  in  a  position  to  build  houses 
on  the  rest,  thus  combining  construction 
work  with  property  development. 

Another  method  is  to  hit  upon  some 
meritorious  idea  in  the  building  line,  and, 
by  the  proper  publicity,  so  associate  this 
idea  with  his  name  that  business  will  come 
to  him.  However,  there  are  comparatively 
few.  who  can  get  a  start  in  this  manner. 

One  method,  open  to  any  energetic  man 
in  a  large  city,  is  to  start  in  a  small  way  by 
taking  sub  contracts  for  some  special  work 
on  a  building.  Today  nearly  every  store 
building  or  warehouse,  even  if  built  of 
brick  or  lumber,  has  concrete  footings  and 
foundations.  The  outfit  needed  to  put  in 
such  simple  footings  and  foundations  will 
not  cost  much.  A  concrete  mixer,  some 
charging  barrows,  a  few  concrete  buggies 
and  some  small  tools  make  up  the  list. 

The  contractor  must  get  in  touch  with 
every  builder  and  explain  to  him  that  he 
makes  a  specialty  of  putting  in  this  class  of 
work  promptly  and  in  a  first  class  manner. 
The  builder  with  his  larger  organization 
will  not  usually  be  in  a  position  to  do  this 
work  as  quickly  as  the  smaller  contractor. 
The  builder  generally  sublets  the  excava- 
tion, and  by  subletting  the  foundations,  the 
sub  contractor  can  be  working  on  them  be- 
fore all  the  excavation  is  completed.  This 
will  allow  the  builder  to  move  on  to  his 
job  with  a  large  force,  well  organized,  and 
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«rect  the  structure  quickly  on  the  com- 
pleted foundation.  Prices  can  be  named  on 
the  work  by  the  cubic  yard,  a  lump  sum  for 
the  job,  or  cost  plus  a  fixed  sum. 

The  first  job  obtained,  a  good  foreman 
should  be  placed  in  charge;  but  the  young 
contractor  should  give  the  job  his  personal 
attention,  only  being  absent  in  looking  up 
new  work. 

If  he  makes  up  his  mind  that  he  will  do 
good  work  and  have  his  job  finished  on 
time,  and  not  avail  himself  of  excuses  that 
will  give  him  extra  time  allowance,  it  will 
not  be  long  before  he  has  all  the  work  he 
can  do.  As  he  gains  experience  and  sees 
other  classes  of  work  done,  he  can  enlarge 
his  field.  Where  piles  are  needed  under  the 
concrete,  he  can  drive  them;  he  can  do  the 
excavation  work  and  gradually  increase  his 
field  until  he  will  be  able  to  take  the  entire 
contract  for  a  building. 

His  experience  will  be  valuable  to  him  in 
many  ways,  and  he  may  find  it  cheaper  to 
sublet  parts  of  his  work  to  other  contrac- 
tors rather  than  to  attempt  to  do  all  the 
work  himself.  In  fact  in  the  building  line, 
although  there  are  general  contractors,  yet 
much  of  the  work  is  sub-contracted  to  men 
or  firms  who  are  specialists  in  their  lines. 
One  firm  makes  a  specialty  of  foundations, 
another  of  concrete  work,  another  of  struc- 
tural steel,  another  of  cornices,  others  of 
the  plumbing  and  so  on  indefinitely. 

The  excavation  of  basements  is  itself  a 
special  line  of  subcontracting  that  has 
proved  profitable  to  those  who  are  equipped 
with  a  good  plant  for  the  purpose. 

There  are  firms  in  large  cities  that  do 
nothing  but  furnish  lime  mortar  for  build- 
«rs,  hauling  it  in  wagons  from  a  central 
yard  where  the  mortar  is  made.  Portland 
cement,  mortar  and  concrete  could  be  han- 
dled in  much  the  same  manner,  for  a  ra- 
dius of  more  than  a  mile  from  the  mixing 
plant. 

We  know  of  a  firm  that  does  nothing  but 
shape  and  bend  and  fasten  together  steel 
rods  for  reinforcing  buildings.  It  takes  the 
<lrawings  for  a  reinforced  concrete  struc- 
ture, and  delivers  the  reinforcement  ready 
to  be  placed  in  the  forms. 

There  is,  indeed,  no  limit  to  the  extent  to 
which  subcontracting  may  be  carried,  and 
subcontracting  is  usually  the  first  step  in 
entering  the  general  contracting  business. 


Seconds  Not  Inches:  A  Correction. 

Attention  is  called  to  a  printer's  error  in 
our  issue  of  May  13  which  may  cause  some 
one  confusion  if  not  corrected.  In  his 
letter  on  "Table  for  Relocation  of  Curved 
Boundaries,"  Mr.  Ernest  McCuIlough  is 
made  to  sa"  that  "the  differences  in  an^le 
amounts  to  a  trifle  over  13  ins."  It  should 
read  13  seconds  instead  of  13  ins.  With 
this  correction  in  mind  the  reader  will 
have  no  difficulty  in  following  the  argu- 
ment 


Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  devoted  to  metliods  and  ^sts  of  constructing  concrete 
and  reinforced  concrete  structures.  It  will  cover  tlie  selection,  testing  and  pro- 
portioning of  concrete  materials;  laboratory  tests  of  concrete;  concrete  mbdng, 
transportation  and  placing ;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection,  it  will  also  contain  articles  on  new  and  Interesting 
developments  in  the  design  of  reinforced  concrete. 


Safe  Design  and  Construction  of  Re- 
inforced Concrete  Chimneys. 

Reinforced  concrete  chimneys  have  met 
with  varying  degrees  of  success.  In  the 
majority  of  cases  such  chimneys  seem  to 
have  served  their  purpose  well  and  to 
promise  quite  as  great  success  for  this  new 
material  in  chimney  construction  as  in 
building  work  and  other  familiar  types  of 
structures.  There  have  been,  however,  sev- 
eral rather  disastrous  reinforced  concrete 
chimney  failures  and  also  a  number  of  in- 
stances of  cracking,  disintegration  and 
other  partial  failures  that  have  reflected 
seriously  on  reinforced  concrete.  Believing 
that  these  failures  must,  in  view  of  the  well 
known  success  had  with  the  majority  of  re- 
inforced concrete  chimneys,  be  the  result  of 
causes  that  could  be  removed,  the  Associa- 
tion of  American  Portland  Cement  Manu- 
facturers engaged  Mr.  Sanford  E.  Thomp- 
son, M.  Am.  Soc.  C.  E.,  to  investigate  and 
report  on  the  whole  subject.  Mr.  Thomp- 
son's report  has  been  widely  published,  but 
we  believe  that  it  contains  information  and 
suggestions  that  will  be  useful  to  our  read- 
ers and  we  give  it  at  some  length  in  this 
issue : 

The  first  reinforced  concrete  chimney  was 
built  in  1898  by  the  Ransome  &  Smith  Conj- 
pany  for  the  Pacific  Coast  Borax  Company, 
Bayonne,  N.  J.  Since  that  time  about  400 
stacks  have  been  completed,  and  are  dis- 
tributed through  nearly  every  state  of  the 
union  and  Canada.  These  stacks  range  in 
height  above  the  ground  from  50  to  352H 
ft.,  with  inside  diameter  ranging  from  4  to 
18  ft.,  the  majority  of  them  being  150  to 
200  ft.  high  and  S  to  6  ft.  in  interior  diame- 
ter. 

Although  the  large  majority  of  these 
chimneys  have  given  satisfaction  to  their 
owners  up  to  the  present  time,  the  failure 
of  a  few  and  serious  cracks  in  several  oth- 
ers have  caused  a  number  of  inquiries  to  be 
made  as  to  the  reliability  of  reinforced 
concrete  for  chimney  construction. 

As  a  consequence  of  such  questions  your 
association  has  delegated  the  writer  to  in- 
vestigate the  causes  of  the  faulty  structures 
and  the  condition  of  the  chimneys  now  in 
service,  with  a  view  to  reporting  whether 
reinforced  concrete  may  be  safely  recom- 
mended for  chimney  construction. 

With  this  in  view  the  writer  has  visited 
and  carefully  examined  a  number  of  con- 
crete chimneys,  has  investigated  the  causes 
for  the  defects  in  these  structures,  and  has 
consulted  with  representatives  of  some  of 


the  companies  which  make  a  specialty  of 
this  type  of  construction.  Through  in- 
quiries made  by  your  association  and  by 
personal  correspondence  direct  reports 
have  been  received  upon  lao  chimneys. 

The  results  of  this  special  investigation 
taken  also  in  connection  with  two  or  thr«« 
professional  cases,  in  one  of  which  oppor- 
tunity was  afforded  for  examination  of  the 
material  in  a  chimney  which  was  taken 
down,  provide  data  for  this  report 

Conclusions. — It  is  thus  possible  to  pre- 
sent quite  definite  conclusions  and  recom- 
mendations with  reference  to  this  class  of 
construction.  The  general  conclusions  which 
follow  will  be  considered  in  detail  in  sub- 
sequent portions  of  the  report  and  reasons 
will  be  given  for  their  adoption. 

(i)  Reinforced  concrete  is  a  suitable  ma 
terial  for  chimney  construction. 

(2)  Reinforced  chimneys  must  be  de- 
signed and  built  upon  the  same  principles 
and  by  the  same  methods  which  have 
proved  essential  in  other  types  of  rein- 
forced concrete  construction. 

(3)  The  defects  and  failures  which  have 
occurred  in  chimneys  thus  far  built  have 
been  due  to  poor  workmanship,  faulty  de- 
sign, or  the  use  of  wrong  concrete  mix- 
tures, or  to  all  three. 

(4)  The  methods  of  construction  at  pres- 
ent being  followed  are,  in  many  cases,  de- 
fective and  liable  to  lead  to  subsequent  fail- 
ures, and  they  should  be  radically  modified. 

Investigation  of  Chimneys. — Ai  already 
intimated,  several  reinforced  concrete 
chimneys  have  fallen  while  being  construct- 
ed or  at  some  later  period,  and  the  crack? 
developed  in  a  number  of  others  have 
raised  serious  question  as  to  their  safety. 
On  the  other  hand,  in  general  chimnert 
built  of  reinforced  concrete  have  given  per- 
fect satisfaction,  this  being  attested  to  br 
the  fact  that  in  many  cases  the  owners  have 
repeated  their  orders  for  such  stacks,  one 
corporation,  for  example,  having  built  four- 
teen of  them  at  its  plants  in  various  partj 
of  the  country. 

The  question  then  which  confronts  us  is 
whether  the  faulty  structures  reported  are 
due  to  qualities  inherent  in  reinforced  con- 
crete or  whether  they  are  due  to  defects  in 
design  and  methods  of  construction  which 
may  be  amended  in  the  future,  or  whether 
they  may  be  considered  simply  as  accidental 
failures  to  which  all  engineering  structures 
are  occasionally  liable.  In  other  words, 
shall  we  condemn  the  building  of  chimneys 
of  reinforced  concrete  or  may  we  disregard 
the  comparatively  few  actual  failures  as  ac- 
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ddental,  or  shall  we  approve  of  building 
concrete  chimneys,  at  the  same  time  msist- 
ing  that  to  be  sure  of  permanence,  the 
mtthods  of  design  and  construction  must 
be,  in  some  cases,  radically  changed  ? 

My  investigation  and  examinations  of 
chimneys  have  led  me  very  decidedly  to  the 
third  altemaitve.  In  other  words,  the 
writer  is  convinced  that  reinforced  con- 
crete chimneys  can  be  built  which  are  en- 
tirely safe  and  practically  indestructible, 
while  recognizing  that  many  have  been 
erected  with  an  utter  disregard  of  the  fund- 
amental principles  which  have  proved  es- 
sential in  all  other  classes  of  reinforced 
concrete  construction. 

In  the  first  place,  as  we  consider  the 
problem  two  principles  must  be  recognized 
which  may  be  termed  axioms  in  eng^ineer- 
ing  science.  Namely,  failures  do  not  neces- 
sarily throw  doubt  upon  any  class  of  con- 
struction unless  the  causes  for  failure  are 
incapable  of  remedy.  On  the  other  hand, 
the  fact  that  a  structure  or  many  structures 
have  not  failed  is  no  proof  that  they  are 
properly  designed  and  built,  since  they  may 
not  have  met  with  the  most  severe  condi- 
tions or  may  be  already  stressed  to  a  point 
so  near  breaking  as  to  be  liable  to  future 
deterioration  from  heat  and  frost  and  con- 
tinued vibration. 

To  review  the  subject,  therefore,  exami- 
nation must  be  especially  directed  to  the 
auses  of  the  occasional  failures  and  de- 
fects reported,  with  the  object  of  determin- 
ing if  possible  whether  the  conditions 
which  have  produced  the  troubles  may  be 
present  in  other  chimneys  and  how  they 
may  be  corrected  in  the  future  to  prevent 
recurrence. 

Eight  cases  have  been  reported  in  which 
chimneys  have  either  blown  over  or  have 
been  taken  down  because  they  were  defec- 
tive, and  ten  or  twelve  others  have  been 
heard  from  in  which  cracks  have  developed 
which  cause  serious  apprehension.  In  near- 
ly every  case  of  failure  the  chimney  has 
been  rebuilt  by  the  construction  company. 

One  of  the  failures  most  widely  known  is 
that  which  occurred  at  Peoria,  III.,  in  1902. 
The  chimney  had  been  completed  about 
three  weeks  when  it  gave  way  at  the  offset 
or  projection,  the  upper  part  crumbling  as 
it  came  down,  and  the  concrete  breaking 
into  small  chunks.  The  T-shaped  steel 
stripped  clean  from  the  concrete.  The 
cause  is  stated  to  be  a  poor  batch  of  con- 
crete at  the  offset,  although  the  manner  of 
failure  would  indicate  that  the  concrete  in 
the  upper  portion  also  was  not  of  the  best 
quality. 

Another  case  is  cited  in  which  the  chim- 
ney stood  for  nearly  two  years,  and  then 
blew  over  in  a  wind  storm  of  about  forty- 
five  miles  per  hour.  Here,  as  in  the  other 
case,  the  concrete  stripped  from  the  steel, 
and  the  fall  was  attributed  to  poor  adhe- 
sion between  the  concrete  and  steel. 

A  stack  built  in  very  cold  weather  in 
Canada  blew  over  when  the  concrete,  which 
evidently  froze  without  setting,  thawed  out. 


A  case  occurred  in  1905  in  which  the  up- 
per 30  ft.  broke  and  slid  off  while  it  was 
being  topped  off,  the  accident  being 
charged  to  the  fact  that  the  mortar  had  not 
properly  set. 

This  year  a  chimney  in  the  west,  after 
about  two  years'  service,  developed  such 
cracks  that  it  was  considered  dangerous, 
and  was  taken  down  and  replaced. 

Another  stack  was  torn  down  before  the 
boilers  were  fired  because  of  defects  in  the 
workmanship. 

The  most  recent  failure  occurred  this  last 
summer  in  Wisconsin,  where  a  chimney 
blew  over,  only  two  weeks  after  its  com- 
pletion, in  a  severe  tornado  which  damaged 
many  other  structures.  The  blame  is  laid 
upon  the  unusual  severity  of  the  storin  and 
the  freshness  of  the  concrete. 

Considering  the  chimneys  which  are  now 
in  commission,  we  find  that  in  general  they 
are  subject  to  more  or  less  checking  or 
cracking.  This  need  not  necessarily  con- 
demn the  structure,  since  the  reinforcement 
may  be  sufficient  to  safely  hold  together  the 
blocks  formed  by  the  cracks,  and  yet  it 
would  seem  with  the  opportunity  we  have 
of  introducing  steel  wherever  needed  that 
all  cracking  ought  to  be  averted,  especially 
as  there  is  always  danger  that  the  cracks 
may  increase  from  wind  vibration,  heat  and 
frost. 

Our  reports  indicate  in  most  cases  that 
the  cracks  are  not  considered  dangerous  by 
the  owners  of  the  stacks.  In  several  in- 
stances, however,  long  vertical  cracks  have 
appeared,  and  in  others  horizontal  cracks 
have  been  found  in  the  lower  portion, 
which  have  given  serious  concern.  One 
chimney,  straight  when  built,  has  since 
leaned  out  about  3  to  4  ins.  from  the  verti- 
cal, beginning  at  a  point  about  two-thirds 
way  from  the  base.  Another  informant  re- 
ports soft  spots. 

Nearly  400  reinforced  concrete  chimneys 
have  been  built  in  this  country,  and  direct 
reports  have  been  received  by  your  associa- 
tion and  by  the  writer  from  nearly  half  of 
these.  The  failures  cited  amount  to  about 
2  per  cent  of  the  total  number,  with  at  least 
2  per  cent  to  3  per  cent  more  of  doubtful 
safety.  It  is  probable  that  most  of  the  se- 
riously defective  cases  have  been  brought 
to  light  since  special  care  has  been  expend- 
ed in  running  down  doubtful  ones.  Of  the 
others  and  even  where  personal  examina- 
tion has  revealed  somewhat  serious  cracks, 
the  general  verdict  of  the  users  is  "satis- 
factory" and  "good." 

Reinforced  concrete  chimneys  offer  spe- 
cial structural  difficulty  because  of  the 
heights  to  which  they  are  carried,  and  the 
accompanying  difficulty  of  obtaining  the 
very  best  of  workmanship.  For  this  reason 
we  might  expect  a  somewhat  higher  per- 
centage of  error  than  in  ordinary  rein- 
forced concrete  construction.  Taking  this 
into  consideration,  however,  even  4  per 
cent  appears  to  be  a  somewhat  alarming  per- 
centage of  defective  constmction.  But  the  vi- 
tal question  is  whether  even  these  few  cases 


may  be  passed  over  as  isolated  cases  of  de- 
fective construction  or  whether  they  afford 
an  arraignment  of  other  chiinneys  now 
standing,  and  whether  they  predicate  a 
similar  percentage  of  defective  construction 
in  the  future. 

An  examination  by  the  writer  of  a  chim- 
ney which  was  being  taken  down,  if  repre- 
sentative of  others,  throws  considerable 
doubt  upon  their  durability.  On  the  other 
hand,  it  affords  means  for  pointing  out 
definitely  the  errors  which  must  be  guard- 
ed against  in  the  future.  This  chimney 
showed  soft  spots  in  three  sections,  where 
the  concrete  could  be  readily  loosened  clear 
into  the  steel.  The  concrete  was  porous 
throughout,  and  scarcely  bonded  between 
the  6-in.  layers.  Samples  cut  from  good 
portions  of  the  concrete,  which  was  one 
part  cement  to  three  parts  sand,  gave  an 
ultimate  strength  of  about  1,200  lbs.  per 
sq.  in.  or  about  one-half  the  strength  of  a 
good  I  .-3  mortar  laid  with  a  sufficient  quan- 
tity of  water.  A  month  after  this  inspec- 
tion the  chimney  was  taken  down,  the  6-in. 
layers  being  readily  loosened  from  each 
other  and  cut  in  pieces  by  a  pneumatic 
chisel,  and  the  concrete  was  found  to  vary 
materially  in  hardness.  Of  special  import- 
ance was  the  fact  that  the  mortar  in  the 
angles  of  the  T  bars  was  weak  and  porous, 
showing  scarcely  any  adhesion  to  the  steel. 
Further  investigation  showed  that  the  con- 
crete of  mortar  used  in  the  construction 
was  of  such  extremely  dry  consisteHcy  that 
even  where  well  rammed,  the  moisture  did 
not  cover  all  parts  of  the  surface  of  a  layer 
nor  did  it  produce  a  proper  bond  with  the 
steel. 

From  such  evidence  it  is  impossible  to 
avoid  the  conclusion  that  other  chimneys 
built  by  similar  methods,  with  so  dry  a 
mixture  as  to  give  a  weak,  poroiis  con- 
crete and  to  provide  insufficient  adhesion  to 
the  steel,  are  likely  to  cause  trouble  in  the 
future. 

This  appears  to  be  a  severe  arraignment 
of  concrete  chimney  construction.  And  yet, 
to  be  fair,  it  must  not  be  overlooked  for  a 
moment  that  every  one  of  the  points 
brought  out— the  low  strength  of  the  con- 
crete, the  dry  mix,  the  porosity,  the  lack  of 
adhesion  to  steel,  the  lack  of  bond,  and  the 
soft  spots — indicate  construction  which 
would  not  be  tolerated  in  any  other  class  of 
reinforced  concrete  work.  It  has  been 
proved  beyond  a  doubt,  and  reiterated  in 
print  and  verbally,  that  reinforced  con- 
crete must  be  mixed  wet  in  order  to  ad- 
here to  the  steel  and  protect  it  from  corro- 
sion ;  that  a  factor  of  safety  of  four  is  cer- 
tainly a  minimum  in  compression;  and  that 
a  concrete  structure  must  be  essentially 
monolithic.  It  should  be  clearly  under- 
stood also  that  in  the  chimney  to  which  I 
have  just  referred  all  of  these  essential  ele- 
ments were  disregarded.  The  defects  noted 
are  not  inherent  in  chimney  construction. 
In  other  words,  from  a  practical  standpoint 
it  is  necessary  to  follow  in  chimney  con- 
struction   the    methods    which    have    been 
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proved  necessary  for  success  in  other  struc- 
tures made  from  reinforced  concrete.  As  a 
proof  of  this  we  may  simply  point  to  the 
indisputable  fact  that  concrete  chimneys 
have  been  satisfactorily  built  with  a  proper 
factor  of  safety  and  with  a  wet  mix  which 
insures  a  positive  bond  to  the  steel,  and 
with  a  dense  concrete  which  protects  the 
steel  from  corrosion  and  permits  the  bond- 
ing of  the  various  parts  of  the  structure. 

Since  reinforced  concrete  is  everywhere 
being  constructed  on  these  principles,  and 
is  proving  durable  and  satisfactory,  and  is 
being  used  under  all  conceivable  conditions, 
we  have  ample  cause  for  security  in  rein- 
forced concrete  chimneys  provided  they  are 
properly  designed  and  constructed. 

Effect  of  Heat  Upon  the  Chimney. — In 
the  above  discussion  the  effect  upon  the 
chimney  of  the  interior  heat  from  the  boil-' 
ers  is  not  directly  referred  to.  Just  what 
part  this  has  played  in  the  faults  which  we 
have  noted  is  uncertain.  Undoubtedly  the 
interior  heat  adds  to  the  stress  in  the  con- 
crete, and  thereby  increases  the  tendency  to 
crack,  especially  at  points  near  the  top  of 
the  inner  lining.  This  simply  indicates, 
however,  that  the  quantity  and  arrangement 
of  the  steel  reinforcement  should  be  adapt- 
ed to  resist  this  extra  stress. 

When  reinforced  concrete  was  first  in- 
troduced it  was  questioned  whether  with 
changes  in  temperature  the  concrete  and 
the  steel  would  not  expand  and  contract 
unequally,  so  as  to  make  them  separate 
from  each  other.  If  this  were  the  case,  it 
would  be  especially  detrimental  to  a  struc- 
ture like  a  chimney  where  the  range  in 
temperature  is  greater  than  usual.  It  has 
been  proved  conclusively,  however,  that 
concrete  and  steel  have  substantially  the 
same  coefficient  of  expansion;  that  is,  with 
any  degree  of  heat  they  expand  and  con- 
tract almost  exactly  alike.  For  this  reason 
there  can  be  no  separation  due  to  change  in 
temperature. 

The  interior  heat  affects  the  shell  in  an- 
other way  because  concrete  is  a  poor  con- 
ductor. The  interior  surface  for  a  depth 
of  an  inch  or  two  is  heated  very  much  hot- 
ter than  the  exterior  surface,  and  so  tends 
to  expand  and  crack  the  colder  outside  sur- 
face. This  effect  is  most  ;narked  upon  a 
thick  wall,  the  action  being  similar  to  that 
of  a  thick  glass  bottle  which  brealA  more 
readily  when  hot  water  is  poured  into  it 
than  does  one  of  thin  glass.  The  stress  or 
pull  on  the  outside  surface  must  be  met  by 
increasing  the  amount  of  circular  steel  and 
placing  it  near  to  this  outside  surface. 

The  effect  of  heat  upon  the  concrete  ma- 
terial itself  is  also  a  point  which  must  be 
considered  in  chimney  design.  In  the 
earliest  chimneys  built  the  concrete  lining 
extended  the  full  height,  while  in  later  ones 
it  has  been  generally  carried  up  to  only 
about  one-third  of  the  height.  Usually  the 
lining  has  been  reinforced  concrete,  al- 
though in  some  cases  firebrick  has  been 
used.  A  few  chimneys  have  been  built 
with  no  lining  at  all. 


While  much  remains  to  be  learned  with 
reference  to  the  effect  of  heat  upon  con- 
crete, it  is  known  to  be  a  most  excellent 
fire  resisting  material,  although  it  has  been 
found  that  a  temperature  as  high  as  1500° 
Fahr.  continued  for  only  two  or  three 
hours  will  draw  out  the  water  of  crystalli- 
zation so  as  to  take  out  the  strength  for  a 
depth  of  J4  to  I  in.  Lower  temperatures 
affect  the  material  less,  and  tests  at  the 
Watertown  Arsenal  indicate  that  a  good 
cement  mortar  will  not  be  appreciably  in- 
jured at  600°  to  700°  Fahr.  Tests  of  actual 
chimney  temperature  are  extremely  meagre, 
but  from  records  available  we  may  say 
that  the  temperature  in  an  ordinary  chim- 
ney seldom  exceeds  700°  Fahr.  at  the  base, 
while  400°  to  500*  is  more  usual.  It  is  a 
fact  not  universally  known  among  engi- 
neers that  the  temperature  in  a  chimney  re- 
mains quite  high  even  in  its  upper  portion. 
For  example,  in  the  test  of  one  chimney  the 
temperature  at  three-quarters  of  the  height 
above  the  base  ranged  only  10  per  cent  to 
20  per  cent  lower  than  at  the  flue.  This 
makes  it  evident  that  if  the  lining  extends 
only  one-third  of  the  way  from  the  bottom, 
the  design  of  the  concrete  shell  above  it 
should  be  adapted  to  resist  considerable 
heat,  while  greater  safety  may  be  insured 
by  extending  the  lining  far  above  the  lower 
third. 

Your  association  has  received  no  reports 
of  injured  linings.  Many  have  never  ex- 
amined the  interiors  of  their  chimneys,  sev- 
eral have  reported  that  the  lining  was  in 
good  condition;  one  correspondent  states 
that  after  three  months'  use  the  interior 
surface  of  the  chimney  is  smooth,  without 
cracks,  and  that  the  soot  does  not  adhere  to 
the  surface  but  falls  to  the  bottom  or  is 
carried  out  by  the  draft.  Since  the  fire  re- 
sisting quality  of  concrete  increases  very 
greatly  with  age,  it  is  fai^  to  assume  that  if 
the  interior  surface  is  sound  at  the  end  of 
the  first  two  or  three  months  it  will  not  dis- 
integn'ate  jfter  that  time.  Right  in  this 
connection  Mr.  E.  L.  Ransome  reports  on 
recent  experiment  of  the  inner  shell  of  a 
chimney  built  nearly  ten  years  ago  of  a 
true  concrete  of  cement  sand  and  crushed 
stone,  in  which  he  found  the  concrete  in 
the  hottest  part  of  the  chimney,  opposite 
the  flue,  perfectly  sound  and  exceptionally 
hard. 

Concrete  then  may  be  considered  as  sat- 
isfactory for  a  lining  of  the  inner  shell  in 
ordinary  cases,  although  when  exceptional- 
ly high  temperatures  are  expected,  say 
above  750°  F.,  it  is  on  the  side  of  safety  to 
employ  firebrick. 

Principles  of  Design. — Having  taken  up 
the  causes  which  have  made  trouble  in  the 
past,  it  now  remains  to  definitely  outline  the 
principles  which  must  be  followed  in  de- 
sign and  also  to  enumerate  the  details  of 
construction  which,  in  view  of  this  past  ex- 
perience, are  essential  in  reinforced  con- 
crete chimneys,  which,  if  adopted,  will  war- 
rant the  adoption  of  this  material  as  the 
standard    for   chimney   construction.     The 


limiting  dimensions — that  is,  the  interior 
diameter  and  height — must  be  governed  by 
the  boiler  and  other  mechanical  conditions. 
The  dimensions  of  the  walls  and  the 
amount  of  reinforcement  must  be  accurate- 
ly computed. 

A  brick  chimney  stands  because  of  its 
weight,  the  outside  diameter  at  the  base  be- 
ing made  so  large  that  it  cannot  blow  over. 
The  stress  which  comes  upon  the  bride- 
work  is,  therefore,  essentially  compression. 
A  reinforced  concrete  chimney  is  of  such 
small  size  at  the  base  that  it  would  toppk 
over  when  the  wind  blew  if  it  were  not 
held  by  the  steel.  The  wind  pressure 
causes  compression  on  one  side  of  the 
chimney  (the  side  opposite  the  wind)  and 
tension  or  puU  upon  the  side  against  which 
the  wind  is  blowing.  To  take  this  pnlL 
steel  is  imbedded  in  the  concrete,  and  when 
the  concrete  is  properly  laid  it  bonds  or  ad- 
heres to  the  steel  in  such  a  way  that  they 
act  together,  just  as  they  do  in  the  bottom 
of  a  reinforced  concrete  floor. 

In  designing  a  chimney  the  thickness  of 
the  outside  shell  must  be  sufficient  to  bear, 
with  the  steel  embedded  in  it,  the  pressure 
due  to  the  weight  of  the  chimney  and  to 
the  wind.  A  proper  number  of  vertical 
steel  rods  or  bars  must  be  inserted  all 
around  the  chinmey  to  resist  the  pull 
caused  by  wind  pressure,  and  sted  hoops 
must  also  be  placed  at  intervals  to 
stiffen  the  vertical  steel  and  prevent  cracks 
due  to  difference  in  temperature  between 
the  interior  and  exterior,  and  especially  un- 
less the  concrete  is  found  sufficient  to  re- 
sist the  vertical  shear  which  corresponds  to 
the  horizontal  shear  in  a  beam.  It  is  cus- 
tomary to  assume  50  pounds  per  square 
foot  of  vertical  surface  as  a  maximum 
wind  pressure;  this  corresponds  to  the 
wind  of  100  miles  per  hour.  It  can  be 
proved  mathematically  that  when  wind 
blows  against  the  curved  surface,  a  part  of 
it  is  ineffective,  so  that  the  total  pressure 
against  a  vertical  plane  surface  whose  width 
is  the  diameter  of  the  chimney  is  two-thirds 
the  normal  pressure.  Hence  33  lbs.  per  sq. 
ft.  ms(y  be  taken  for  the  pressure  against  a 
vertical  plane.  If  the  chimney  is  surroaod- 
ed  by  buildings,  this  would,  of  course,  act 
only  above  the  roof. 

The  computation  of  stresses  is  by  no 
means  a  simple  calculation  because  of  the 
combined  action  of  the  concrete  and  steel, 
which  involves  the  elastic  theories.  A 
method  given  in  the  1906  Handbook  of  the 
Expanded  Metal  &  Corrugated  Bar  Co.  and 
which  we  give  in  the  appendix  to  this  pa- 
per, although  somewhat  cumbersome  for 
reviewing  a  chimney  already  built,  offers  as 
good  a  solution  as  has  yet  been  given.  In 
computing  the  stresses,  allowance  must  be 
made  for  the  weight  of  the  chimney,  and 
the  vertical  shearing  stress  must  not  be 
neglected. 

As  before  stated,  it  is  customary  in  chim- 
ney design  to  build  an  inner  shell  with  an 
air  space  of  3  or  4  ins.  between  it  and  the 
outer  shell.    This  inner  shell  is  sometimes 
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carried  clear  to  the  top  of  the  chimney  and 
in  other  cases  about  one-third  the  distance 
to  the  top,  the  object  being  to  protect  the 
exterior  shell  from  the  high  heat  of  the 
boilers  and  provide  an  insulation  which  will 
prevent  the  lowering  of  the  temperature  of 
the  gases  which  affect  the  draft. 

Concrete  chimneys  frequently  crack  at 
uiid  above  the  top  of  the  inner  shell,  so 
that  there  is  some  doubt  as  to  whether  this 
should  not  be  extended  higher  than  the  us- 
ual one-third.  It  ought  to  be  possible,  how- 
ever, to  so  lay  and  reinforce  the  concrete  as 
10  prevent  cracking  even  with  the  extremes 
of  outside  and  inside  heat,  so  that  it  does 
not  seem  advisable  at  this  time  to  recom- 
mend a  radical  change  in  the  height  re- 
quirements. The  inner  shell  must  be  en- 
tirely independent  of  the  outer,  as  other- 
wise the  expansion  caused  by  the  interior 
heat  will  tend  to  lift  and  crack  the  chimney 
at  any  point  of  contact.  As  already  stated, 
reports  from  many  users  of  concrete  chim- 
neys have  shown  interior  shells  of  rein- 
forced concrete  to  be  in  good  condition,  so 
that  concrete  inner  shells  should  be  satis- 
factory under  ordinary  conditions.  It  may 
be  advisable  for  the  present,  however,  to 
limit  the  use  of  a  concrete  lining  to  a  tem- 
perature of  750°  Fahr.,  since  heat  tests  of 
concrete  above  this  limit  have  not  yet  al- 
ready established  the  effects  of  continued 
high  temperature.  This  temperature  is  not 
often  exceeded  in  the  gases  from  an  ordi- 
nary battery  of  boilers.  If,  for  any  reason,, 
excessively  high  temperatures  are  to  be 
met,  the  lining  should  be  of  firebrick,  and 
special  studies  be  made  to  determine  how 
high  it  should  be  carried. 

If  the  inner  shell  does  not  extend  to  the 
top,  the  portion  of  the  outer  shell  at  the 
level  where  it  stops  should  be  especially  re- 
inforced by  an  additional  amount  of  verti- 
cal and  horizontal  reinforcement,  as  the 
change  in  temperature  is  liable  to  start 
cracks  at  this  point.  Variation  in  thickness 
should  be  avoided  if  possible  and  if  neces- 
sary should  be  provided  for  by  additional 
reinforcement  placed  near  the  outer  sur- 
face. Changes  in  section  are  bad  because 
stresses  are  introduced  which  are  indeter- 
minate. 

Since  many  chimneys  have  developed 
long  vertical  cracks,  it  follows  that  the 
horizontal  or,  circular  reinforcement  should 
be  increased.  Qoser  spacing  of  the  rein- 
forcing rods  is  also  advised  so  as  to  give 
more  of  a  network  which  will  bind  the  con- 
crete and  prevent  the  first  formation  of 
cracks.  A  spacing  of  12  inches  is  certainly 
none  too  close  in  the  lower  half  of  the 
stack. 

The  foundation  for  the  chimney  must  be 
designed  according  to  recognized  engineer- 
ing principles.  If  piles  are  necessary,  they 
must  cover  a  suflScient  area  so  that  the  line 
of  resultant  pressure  will  fall  well  within 
their  area  at  the  level  where  they  run  into 
hard  ground.  A  neglect  of  this  principle  is 
the  probable  cause  of  settlement  of  at  least 
one  chimney.    The  thickness  and  reinforce- 


ment of  the  concrete  in  the  footing  are 
matters  of  mathematical  computation  from 
the  stresses  caused  by  the  weight  and  the 
wind  pressure.  In  general,  we  may  say 
that  the  area  must  be  sufficient  to  prevent 
overturning.  The  allowable  pressure  on 
the  soil  must  not  be  exceeded,  the  thickness 
of  the  concrete  reinforcement  must  be  suf- 
ficient to  resist  punching  shear,  horizontal 
shear,  tension  and  compression. 

Unit  Stresses. — As  stated  above,  it  is 
good  practice  to  compute  a  chimney  for  50 
pounds  per  square  foot  of  wind  pressure. 
This  represents  maximum  velocity,  and  as 
there  is  no  danger  of  exceeding  it,  at  first 
thought  it  might  seem  permissible  to  em- 
ploy a  smaller  factor  of  safety  than  is  com- 
mon in  other  constructions.  That  is,  it 
would  seem  that  the  safe  stresses  might  be 
taken  nearer  to  the  maximum  computed 
stress.  However,  while  it  is  true  that  the 
velocity  of  100  miles  per  hour  will  never  be 
exceeded,  it  is  for  several  reasons  unsafe 
to  take  any  greater  risk  in  chimney  con- 
struction than  in  other  engineering  struc- 
tures. 

(i)  If  a  chimney  does  fall,  it  endangers 
life  and  property. 

(2)  Its  height  above  ground  makes  m- 
spection  of  the  workmanship  more  difficult 
and  the  attainmem  of  perfect  homogeneity 
less  easy. 

(3)  The  wind  causes  vibrations  which 
produce  repetition  of  stresses. 

The  last  reason  is  of  such  importance 
that  the  discussion  of  the  other  two  may  be 
neglected.  Repeated  blows  or  repeated  com- 
pressions and  pulls  upon  any  material  tend 
to  weaken  it.  Many  tests  and  experiments 
show  that  reinforced  concrete  is  admirably 
adapted  to  sustain  shocks  and  repeated 
loadings  (much  better,  for  example,  than 
brick  work),  yet  nevertheless  these  same 
tests  also  show  that  when  such'  conditions 
of  repeated  stresses  occur,  reinforced  con- 
crete, like  any  other  material — even  iron 
and  steel — will  fail  at  a  lower  stress  than  it 
otherwise  would,  and  therefore  must  have 
a  large  factor  of  safety. 

The  writer  would  suggest  the  following 
unit  values  as  safe  for  reinforced  concrete 
chimney  construction : 

Extreme  Fiber  Stress  in  Compression. — 
Concrete,  provided  it  is  capable  of  attain- 
ing a  strength  of  2,500  pounds  per  square 
inch  in  28  days,  600  lbs.  per  sq.  in. ;  steel  in 
tension,  14,000  lbs.  per  sq.  in.;  concrete  in 
shear,  60  lbs.  per  sq.  in. 

Materials. — In  so  important  a  construc- 
tion as  a  chimney  it  is  necessary  that  all  the 
materials  entering  into  it  shall  be  of  very 
best  quality. 

Cement.  The  cement  should  be  such  as 
will  satisfy  the  standard  requirements  of 
the  American  Society  for  Testing  Mate- 
rials, and  the  cement  actually  entering  into 
the  chimney  shouM  be  carefully  .sampled 
and  tested. 

Sand.  Sand  is  not  usually  tested  in  con- 
crete work,  but  it  should  be  tested  in  the 
case  of  any  irrportant  structure.    In  a  num- 


ber of  concrete  failures,  not  failures  of 
chimneys,  which  have  recently  come  to  the 
personal  knowledge  of  the  writer,  the  infe- 
rior quality  of  the  sand  has  seriously  con- 
tributed to  the  failure.  If  the  sand  ap- 
pears clean  and  its  mechanical  analysis  or 
sieve  test  shows  that  not  more  than  30  per 
cent  will  pass  through  a  sieve  having  40 
meshes  per  linear  inch,  and  if  a  sand  from 
the  same  bank  has  been  used  in  other  con- 
crete work  which  has  hardened  satisfac- 
torily, it  may  be  accepted  without  further 
test,  although  even  then  it  is  advisable  to 
have  samples  made  up  in  the  proportions 
and  with  the  cement  to  be  used,  and  tested 
in  a  laboratory.  If  the  sand  is  dirty,  or  is 
finer  than  this — that  is,  if  more  than  30  per 
cent  passes  a  sieve  with  40  meshes  per  inch 
— a  representative  sample  should  be  sent  to 
a  laboratory  and  thoroughly  tested  and 
either  a  coarser  sand  substituted  or  richer 
cement  proportions  than  usual  adopted.  If 
the  sand  comes  from  a  bank  which  has 
never  been  used  for  concrete,  it  should  be 
submitted  to  laboratory  test  notwithstand- 
ing its  apparent  good  quality,  since  it  is  ab- 
solutely impossible  to  accurately  pass  upon 
any  sand  sample  by  merely  looking  at  it 

Stone.  It  has  been  customary  in  the  past 
to  use  a  sand  mortar  for  chimneys  instead 
of  a  true  concrete.  There  is  no  reason, 
however,  why  a  clean  sand  gravel  or  a  fine 
hard  crushed  stone — such  as  trap — cannot 
be  used  with  the  sand  for  the  outer  shell 
with  a  reduction  in  cost,  and  an  increase  in 
density  which  will  make  the  concrete 
stronger  and  less  porous.  Instead,  for  ex- 
ample, of  using  a  mortar,  one  part  cement 
to  three  parts  sand,  a  concrete  of  one  part 
cement,  two  parts  sand  and  two  parts  yi- 
inch  stone  or  gravel  will  undoubtedly  be 
stronger,  denser  and  more  water  tight 
Several  chimneys  have  already  been  built 
using  broken  stone  as  a  part  of  the  aggre- 
gate. Coarse  stone  to  J4  inch  or  I  inch 
could  be  introduced  and  still  have  a  strong 
mixture,  but  as  this  is  less  fire  resisting 
than  a  finer  material  it  is  not  advisable. 

Tests  would  probably  indicate  that  the 
true  concrete  is  suitable  for  the  inner  shell 
as  well  as  the  outer,  but  until  this  is 
proved,  it  is  perhaps  advisable  to  continue 
the  use  of  a  mortar  for  the  inner  shell. 

Water.  Water  used  in  mixing  is  cus- 
tomarily required  in  specifications  to  be 
free  from  acids,  alkalies,  and  vegetable 
matter.  In  chimney  construction  it  is  equal- 
ly imperative  that  the  proportion  of  it  shall 
be  gauged  exactly  right;  i.  e.,  more  of  it 
used  than  has  been  customary  so  as  to  pro- 
duce a  dense  mixture  with  perfect  adhesion 
to  the  steel. 

Steel.  Round  and  shaped  steel  bars,  such 
as  twisted  or  corrugated  or  T-shaped,  have 
been  used  in  chimney  construction.  Steel 
with  deformed  surface  gives  greater  adhe- 
sion than  the  round,  but  as  the  round  is 
quite  generally  adopted  in  other  rein- 
forced concrete  construction,  it  seems  quite 
safe  to  use  it  for  chimney  construction. 
With  T-shaped  steel  a  perfect  bond  with 
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the  concrete  is  more  difficult  because  it  is 
hard  to  get  the  tamping  into  the  angles. 

Ordinary  market  steel  whose  breaking 
strength  in  tension  is  about  60,000  pounds 
per  square  inch  may  be  safely  used.  High 
carbon  steel  would  give  a  greater  factor  of 
safety,  but  unless  of  very  high  quality — 
which  is  difficult  to  attain  without  such  se- 
vere specifications  that  the  cost  becomes 
too  large  for  small  structures — high  carbon 
steel  is  apt  to  be  more  brittle  and  therefore 
of  no  advantage.  Even  with  the  very  best 
high  carbon  steel,  it  is  not  advisable  to  al- 
low a  pull  much  greater  than  14,000  pounds 
per  square  inch,  because  when  this  is  ex- 
ceeded there  is  a  possibility  of  cracks  form- 
ing in  the  concrete.  It  is,  of  course,  im- 
practicable to  make  the  steel  rods  long 
enough  to  reach  the  entire  height  of  the 
chimney.  They  have  therefore  to  be  lapped 
and  this  lap  should  be  a  distance  corre- 
sponding at  least  to  fifty  times  the  diame- 
ter. 

The  principles  of  reinforced  concrete 
construction  which  have  proved  essential  in 
other  classes  of  work  and  as  outlined  in  the 
book  of  Taylor  &  Thompson,  for  instance, 
must  be  followed  for  chimneys.  A  disre- 
gard of  these  principles  is  bound  to  cause 
trouble. 

First  and  most  essential  is  the  proper 
proportioning  and  mixing  of  the  concrete. 
The  measurement  of  the  sand  for  every 
bag  of  cement  must  be  made  in  exact  meas- 
ure, and  the  mixing  must  be  thorough — ^at 
least  three  turnings  dry  and  three  wet  be- 
ing required.  Special  care  must  be  taken 
in  gauging  the  water.  The  amount  of 
water  to  use  cannot  be  expressed  in  a  per- 
centage because  different  kinds  of  sand  and 
different  brands  of  cement  require  differ- 
ent proportions,  and  furthermore  the 
amount  to  use  to  produce  the  same  con- 
sistency in  the  concrete  will  vary  from 
hour  to  hour. 

It  is  absolutely  wrong,  however,  to  lay 
any  concrete,  in  which  steel  is  imbedded  to 
take  the  pull,  with  what  is  termed  a  "very 
dry"  mixture.  This  dry  consistency  has 
been  frequently  used  in  chimney  construc- 
tion in  the  past,  and  appears  to  be  the  prin- 
cipal cause  of  the  actual  failures  and  to 
contribute  to  a  large  number  of  the  cracks 
which  have  developed  in  many  of  the  chim- 
neys now  standing. 

The  consistency  with  which  concrete  is 
placed  must  be  wet  enough  to  quake — that 
is,  to  form  a  jelly-like  mass;  not  necessari- 
ly wet  enough  to  flow,  but  with  sufficient 
water  so  as  to  insure  that  in  every  batch  of 
concrete  light  tamping  will  bring  the  water 
to  the  surface.  When  a  very  dry  mix  is 
used,  the  water  may  come  to  the  surface 
next  to  the  forms,  and  thus  give  a  good 
looking  concrete,  but  it  will  be  dry  in  the 
center  and  around  the  steel  where  it  is 
most  needed.  Furthermore,  by  mixing  just 
dn  the  danger  limit,  occasional  batches  will 
be  even  dryer  than  the  average,  so  as  to 
permit  soft,  porous  places  in  the  concrete. 


These  statements  are  not  theoretical,  but 
are  the  result  of  actual  and  extended  ob- 
servation of  the  results  coming  from  this 
practice. 

With  a  wet  mix,  the  forms  cannot  be 
raised  quite  so  easily  as  with  a  dry  mix, 
and  the  surface  will  not  be  of  so  uniform  a 
color,  but  nevertheless  a  wet  mix  is  neces- 
sary to  produce  a  dense  water-tight  con- 
crete and  to  make  it  adhere  to  the  steel. 

It  has  been  found  possible  under  ordi- 
nary weather  conditions  with  a  quaking 
mixture  to  raise  the  forms  or  molds  the 
day  after  the  concrete  is  placed,  but  to  be 
on  the  safe  side,  two  sets  of  forms  may  be 
employed,  and  raised  alternately. 

Another  objection  to  dry  mixed  concrete 
is  the  lack  of  bond  between  the  different 
layers.  Although  the  stress  on  the  con- 
crete is  chiefly  compression  so  that  joints  in 
themselves  may  not  cause  failure,  they  per- 
mit cracks  to  open  when  the  pull  comes 
upon  the  steel  and  the  water  may  pene- 
trate to  the  steel  with  danger  of  its  rusting. 
Each  batch  of  concrete  should  therefore  be 
incorporated  with  the  one  below  it,  and  on 
beginning  a  day's  work  the  surface  should 
be  thoroughly  cleaned  and  soaked  with 
water,  and  then  a  layer  of  neat  cement 
spread  upon  it  to  form  a  bond  between  the 
old  and  the  fresh  concrete. 

It  is  essentia]  in  the  construction  that  the 
forms  be  held  absolutely  rigid  while  the 
concrete  is  being  placed  and  until  after  it 
has  set.  A  slight  disturbance  may  form  a 
crack  in  the  interior  of  the  concrete  next  to . 
the  steel  so  as  to  scale  off  later.  The  steel 
must  be  carefully  placed,  the  vertical  steel 
being  preferably  about  in  the  center  of  the 
wall  and  the  horizontal  steel  outside  of  it. 
In  places  where  special  temperature  stresses 
occur,  the  horizontal  steel  should  be  as 
near  as  practicable  to  the  outside  surface, 
although  not  nearer  than  V/i  inches.  The 
steel  must  be  well  bonded,  and  the  concrete 
carefully  placed  and  tamped  around  it,  be- 
ing sure  that  the  concrete  next  to  the  steel 
is  actually  wet  and  quaking. 

The  outside  surface  must  be  formed  by 
the  molds,  no  interior  plastering  being  per- 
missible, as  this  is  almost  sure  to  check 
and  scale  off  with  the  action  of  the  weather. 

The  concrete  must  be  laid  before  the 
initial  set  of  the  cement  because  regauging 
retards  the  set. 

Summary  of  Essentials  in  Design  and 
Construction. — In  closing  a  recapitulation 
of  the  most  essential  requirements  for  re- 
inforced concrete  chimney  design  and  con- 
struction may  be  made : 

(1)  Design  the  foundations  according  to 
the  best  engineering  practice. 

(2)  Compute  the  dimensions  and  rein- 
forcement in  the  chimney  with  conserva- 
tive units  of  stress,  providing  a  factor  of 
safety  in  the  concrete  of  not  less  than  4 
ors. 

(3)  Provide  enough  vertical  steel  to 
take  all  of  the  pull  without  exceeding  14.000 
or  at  most  16,000  pounds  per  square  inch. 


(4)  Provide  enough  horizontal  or  circu- 
lar steel  to  take  the  vertical  shear  and  to 
resist  the  tendency  to  expansion  due  to  the 
interior  heat. 

(5)  Distribute  the  horizontal  steel  by 
numerous  small  rods  in  preference  to  larger 
rods  spaced  farther  apart. 

(6)  Specially  reinforced  sections  where 
the  thickness  in  the  wall  of  the  chimney  is 
changed  or  which  are  liable  to  marked 
changes  of  temperature. 

(7)  Select  first-class  materials  and  thor- 
oughly test  them  before  and  during  the 
progress  of  the  work. 

(8)  Mix  the  concrete  thoroughly  and 
provide  enough  water  to  produce  a  quaking 
concrete. 

(9)  Bond  the  layers  of  concrete  together. 

(10)  Accurately  place  the  steeL 

(11)  Place  the  concrete  around  the  sted 
carefully,  ramming  it  so  thoroughly  that  it 
will  slush  against  the  steel  and  adhere  at 
every  point. 

(12)  Keep  the  forms  rigid. 

The  fulfillment  of  these  requirements  will 
increase  the  cost  of  the  structure,  but  if  the 
recommendations  are  followed,  there  should 
be  no  difficulty  in  erecting  concrete  chim- 
neys which  will  give  thorough  satisfactioiv 
and  last  forever. 


A  reinforced  concrete  pneumatic  caisson 
was  used  to  facilitate  the  construction  of  a. 
connection  at  Jersey  City  between  the 
Hudson  Company's  tunnels  under  the 
North  River  and  the  divergent  branch 
tunnels  to  the  terminals  of  the  D.  L.  & 
W.  R.  R.  and  the  Erie  R.  R.  The  cais- 
son was  sunk  at  ISth  St.,  Jersey  City, 
near  the  working  shaft  for  the  main  tun- 
nels. The  single  track  tunnels  of  the 
connections  were  located  to  clear  each 
other  vertically  and  as  the  tunnel  struc- 
ture at  this  point  could  not  be  readily 
built  by  ordinary  tunneling  methods, 
special  provision  was  made  for  the  use  of 
a  caisson  sunk  80  ft.  through  earth  and 
water  to  rock.  The  caisson  was  penta- 
gonal in  shape,  and  about  50  ft  wide 
by  100  ft.  long.  The  caisson  was  built  in 
forms  on  the  surface  of  the  ground 
where  the  interior  chambers  were  com- 
pleted. These  interior  chambers  con- 
sisted of  a  working  chamber  and  separ- 
ate upper  chamber.  The  working  cham- 
ber eventually  formed  a  section  of  the  low 
level  tunnel,  while  the  upper  chamber 
formed  the  corresponding  section  of  the 
upper  level  tunnel.  The  working  cham- 
ber was  provided  with  an  air  tight  lining 
cemented  in  position  to  prevent  the  leak- 
age of  air  pressure  through  the  concrete. 


The  first  turbines  to  be  installed  on  a 
Japanese  ship  have  been  shipped  from  the 
Fore  River  Shipyards  for  the  new  Japanese 
cruiser  Ibuki.  The  turbines  will  develop  an 
aggregate  of  27,000  H.  P.,  and  the  cruiser 
is  designed  for  23  knots  speed,  with  14JW 
tons  displacement. 
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Earth  and  Rock  Section 


Note :  This  Section  U  devoted  to  methods  and  costs  of  excavating  earth  and 
rode  and  building  emlMuilanents.  It  will  cover  the  grading  of  roads  and  rail- 
roads, diidng  and  canal  work,  dredging,  building  reservoirs  and  earth  dams, 
sewer  and  water  pipe  trenching,  quarrying,  etc. 


The  Cost  of  Maintaining   Hones   in 
New  York  City. 

In  the  report  '  of  the  Commission  of 
Street  Cleaning  and  Waste  Disposal  for  the 
city  of  New  York,  previoiisly  referred  to  in 
our  cohimns,  the  commissioners,  Messrs.  H. 
DeB.  Parsons,  Rudolph  Hering  and  Sam- 
uel Whinery,  give  the  cost  of  maintaining 
horses  used  by  the  city  in  street  cleaning 
and  waste  disposal.  We  extract  the  fol- 
lowing from  their  report. 

The  city  owns  its  horses,  and,  as  a  rule, 
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they  are  of  good  quality  for  the  purpose 
and  in  excellent  condition.  In  the  boroughs 
of  Queen  and  Richmond  additional  horses 
are  hired. 

The  cost  of  maintaining  the  horses,  as 
shown  by  the  department,  appears  to  be 
higher  than  it  should  be.    The  stables  are 


TABLE  NO.  2. 

Cost  of  Keeping  Horses,  Year  1906. 
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used  for  the  storage  of  carts  and  other  ap- 
paratus, as  well  as  for  the  stabling  of 
horses,  and  the  rental,  therefore,  should  be 
divided.  Assuming  that  two-thirds  of  the 
rental  is  chargeable  to  the  keeping  of  the 
horse,  the  rental  cost  per  horse  is  as  given 
in  Table  No.  i. 
The  other  items  of  the  cost  of  keeping 


the  horses  for  the  year  1906,  except  that  of 
repairs  to  stables,  which  is  small,  are  given 
in  Table  No.  2.  The  labor  cost  is  clearly 
excessive.  In  arriving  at  the  totals  for  this 
item,  we  have  assumed  that  only  one-half 
of  the  salaries  of  the  stable  foreman  is 
chargeable  to  the  keeping  of  the  horses.  It 
will  be  seen  that  the  cost  of  labor  per  horse 
per  year  amounts  to  $237  in  Manhattan 
and  The  Bronx,  $268  in  Brooklyn  and  $194 
in  Richmond,  the  average  for  all  being 
$246.  These  figures  amount  per  horse  per 
day  to  65  cts.,  73}^  cts.  and  53  cts.,  respec- 
tively, for  the  boroughs,  with  an  average 
for  all  of  67^4  cts. 

The  yearly  wages  paid  to  stable  men  were : 

Stable    foremen $1,300 

Assistant  stable  foremen 1,000 

Acting  assistants  to  foremen 900 

Hostlers   720 

Stable   men 720 

Hostlers  are  paid  $2.30  extra  for  Sunday. 

The  quantity  and  value  of  forage  actually 
consumed  during  the  year  in  the  boroughs 
of  Manhattan,  The  Bronx  and  Brooklyn 
was: 

Quantity.        Value. 

Oats,  lbs 14,224,168    $200,300.46 

Hay,    lbs 9.991.330       90,413.13 

Straw,  lbs 1,893,633        I4.330.79 

Bran,  lbs 775,396         7.909-8i 

Oil  meal,  lbs 72,876         1,20748 

Oat  meal,  lbs 12,165  365.73 

Coarse  salt,  lbs 28,332  158.05 

Rock  salt,  lbs 93,935  699.68 

Ground  oats,  lbs 57004  768.54 

Ground  corn,  lbs 28,419  357-96 

Ear  corn,  lbs 800  16.00 


$316,527.63 

The  cost  of  caring  for  the  sick  horses  in 
the  same  three  boroughs  was : 

Six  veterinaries •. $9,ooo 

Veterinary  supplies 2^86.60 

Druggist    900,00 

The  cost  of  shoeing  per  month  in  Man- 
hattan and  The  Bronx  was:  draft  horses 
$1.49  and  driving  horses  $1.40.  In  Brook- 
lyn draught  horses  cost  $1.35  per  montii  to 
shoe,  while  driving  horses  cost  $1.30  per 
month.    This  work  was  done  by  contract. 

Each  day  in  these  three  boroughs  57 
loads  of  stable  manure  was  hauled  away, 
the  average  weight  of  a  load  being  1,500 
lbs. 

Table  No.  3  shows  the  total  cost  of 
maintaining  the  horses,  divided  into  costs 
per  horse  per  year,  per  month  and  per  day. 

These  figures  do  not  include  coal  for 
fires  in  the  stables,  repairs  and  sundries. 

These  figures  require  no  comment.  Every 
one  who  has  had  experience  in  the  keeping 


of  horses  will  agree  that  the  cost  is  too 
high. 

We  have  obtained  from  a  number  of  pri- 
vate corporations  engaged  in  the  transpor- 
tation business  in  New  York  (some  of 
them  owning  and  working  hundreds  of 
horses  that  are  employed  for  longer  hours 
and  in  harder  work  than  is  required  by 
horses  of  the  city)  statements  in  detail  of 
the  cost  of  keeping  their  horses.  The  av- 
erage cost,  including  rental,  or  a  liberal 
allowance  therefor,  appears  to  be  about  90 
cts.  per  day,  equal  to  about  $330  per  year. 

At  all  the  stables  in  the  city  there  were 
employed  in  June,  1907,  201  hostlers  and 
209  stablemen,  besides  the  81  stable  fore- 
men, assistant  stable  foremen  and  acting 
assistant  foremen.  The  number  of  horses 
kept  was  2,064.  Therefore,  410  men  were 
employed  as  hostlers  and  stablemen  to  care 
for  2,064  horses,  or  one  man  was  em- 
ployed for  every  five  horses.    Our  informa- 

TABLE   NO.  3. 

Total  Cost  of  Keeping  Horses,  1906.    Av- 
erage Cost  of  Keeping  One  Horse 
One   Year,   365   Days. 
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Cost    of    labor    at    stables, 

Table  No.  2 237.00      268.00 

Cost  of  feed  and  bedding, 

Table  No.  2 171.00      171.00 

Cost  of  shoeing.  Table  No.  2    18.36        17.75 
Cost    of    veterinary  atten- 
tion. Table  No.  z 5.63         9.08 

Total $47343  $485-77 

Equal  to  per  month $  39.45  $  40.48 

Equal  to  per  day,  365  days 

per    year 1.30         1.33 

Equal  to  per  day,  310  days 

per    year 1.53  1.57 

tion,  supplemented  by  opinions  of  those 
who  have  had  experience  in  taking  care  of 
horses,  is  to  the  effect  that  one  man  should 
care  for  from  eight  to  ten  horses.  Taking 
the  lower  of  the  figures,  the  force  of  hos- 
tlers and  stablemen  at  the  department  stables 
could  be  cut  down  from  410  to  something 
like  258.  We  are  also  of  the  opinion  that 
the  number  of  assistant  and  acting  assist- 
ant foremen  could  be  reduced. 


The  U.  S.  Senate  has  ratified  the  Cana- 
dian international  boundary  treaty.  It  pro- 
vides for  a  more  complete  definition  and 
demarcation  of  the  boundary  between  the 
United  States  and  Canada,  but  does  not 
change  in  any  way  the  understood  existing 
line.  

Lumber,  classed  as  "boards,  planks,  and 
deals,"  cost  on  an  average  $20.28  per  M 
feet  in  March,  1908,  against  $18.56  in  the 
corresponding  month  of  lasf  year. 
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A  Machtne  for  Oigfiac  Treaches  or 
Canals,  or  for  Solpfat  Larfe 
Areas  aad  Loadlac  Into 
WaKOBs. 

The  machine  illustrated  in  Figs,  i  »ik1  i 
IS  unique  among  the  so-called  "ditchitig 
machines"  in  that  it  can  cut  and  widen  a 
ditch  by  taking  off  successive  slices.  This 
enables  the  machine  to  he  used  for  digging 
trenches,   or   for   digging  ■wide   canals,   or. 


tion  engines.  Where  traction  engines  have 
to  operate  over  soft  ground  these  "plat- 
form wheels"  are  indispensable.  On  this 
particular  machine  each  "platform  wheel" 
is  1/  ft.  long  from  center  to  center  of  the 
two  sprocket  wheels  that  carry  the  "plat- 
form."' The  "platform"  is  essentially  an 
endless  railway  track,  the  rails  being  made 
up  of  short  sections  linked  together,  to 
which  are  fastened  planks  2'/j  to  3  ft.  long. 
With  these  "platform  wheels"  the  machine 


Fig.  1 — View  Shewing  Machine  Widening  Ditch  in  Soft  Peat  Soil. 


indeed,  for  stripping  areas  of  earth  to  am- 
extern  and  to  any  dqtth. 

Fig.  I.  shows  the  madiine  widening  a 
ditch  in  soft  peaty  soil,  so  soft  that  the 
soil  flows.  Note  particularly  that  the  ex- 
cavating wheel  IS  located  at  the  rear  of  the 
machine  and  to  one  side.  The  machine  can 
tiavd  np  one  side  of  a  canal  that  it  is  dig- 
ging and  down  the  other  sidt.  taking  off 
slices.     The   numlier   of   sbces  that   can  be 


is  able  to  walk  right  across  an  open  ditch 
6  ft.  wide.  This  gives  an  idea  of  the  ex- 
cellent bridging  quality  of  the  "platform" 
wheel." 

.\11  the  motions  of  the  machine  are  con- 
trolled by  one  man.  By  operating  a  lever 
he  can  raise  either  end  of  the  cutting 
wheel,  or  both  ends.  The  machine  has 
several  different  traveling  speeds,  a  very 
low   speed   for   tough   material    and   heavy 


Fig-  2 — Side  View  of  Machine  Working  in  Hard  Ground. 


taken  off  dejiends  soitlj  up'.'H  the  jCTii-.h  of 
the  bf  h  con\  f;  or. 

Fig.  2  show;:  the  same  ma-.-'::nt  dii;?i"g 
in  hard  gTt>und  When  wlt'iu'Tiz  :n  •"■zrh 
material  the  ir.ic>;:nt  ir.aot  h  r-.r  ?  ft  widt 
and  6  ft.  deep  at  The  ratt  cf  ic  i.-r.  ft  p?T 
min  This  is  at  £  ritt  -  j  Tri:T»  t-h;^-  z  -r-'.t 
a  day. 

The  machine  is  p-.'.:o*i  »"1-  ': ■:  ':'.'  '■ 
""platform  »h«r'^."  »r;7r  r.i^t  l"*-"-  ^-  'rt- 
cessfullv  csf-  f-'r  -ri-s   'r:  •.-»   H   '■   Tit- 


digging,  and  higher  speeds  when  the  work 
is  easier.  .Ml  speeds  are  under  the  instant 
control  of  the  operator. 

It  is  clear  that  this  machine  ought  to 
have  a  wide  field  of  usefulness  not  only  for 
digging  trenches  in  streets,  and  for  drain- 
age ditches,  but  for  general  excavation 
work.  The  machine  can  be  used  to  load 
wagons,  very  much  as  an  elevating  grader 
if  tised. 

The   inventor   of  this   excavator   is   Mr. 


C.  J.  Van  Buren,  and  the  machine 
ufactured  by  the  Stockton  Ditch 
Stockton,  California. 


DrUling  Blast  Holes  With  a  Rtx 

In  drilling  holes  for  blasting  at 
burg,  Washington,  on  the  new  lii» 
built  by  the  Chicago,  Milwaukee  : 
Paul  R.  R.,  a  3-in.  Cyclone  rod  d 
well  drill)  is  used  by  the  contractor 
mer  &  Gallagher.  The  material 
basaltic  rock,  full  of  seams  and  c 
making  difficult  drilling. 

A  careful  record  of  the  work  of 
chine  was  kept  for  the  month  of 
The  machine,  operated  by  2  men.  a 
and  a  helper,  drilled  1353  lin.  ft.  ( 
The  total  number  of  hours  worked  » 
This  gives  a  record  of  52  ft.  per  10 1 

This  time  includes  moving  the  i 
from  one  hole  to  another,  and  all 
during  working  hours  incidental  t< 
of  this  character.  The  average  d 
the  holes  was  23  ft.,  so  to  do  this 
of  work  2  set  ups  were  made  on  an ; 
a  day,  there  being  59  holes  drill 
work  was  done  on  27  different  day! 
is  a  very  creditable  record  of  driliit 
holes  and  is  far  cheaper  than  could  1 
bv  hand. 


In  1907  a  section  of  Chestnut  s 
Easton,  Pa.,  was  surfaced  with  T: 
prevent  the  "raveling"  of  the  surfaci 
The  section  treated  was  1,183  ft.  ii 
and  had  an  area  of  3,650  sq.  yd: 
street  had  a  grade  of  about  9  ft. 
and  is  constantly  baked  by  the  si 
detailed  cost  of  the  work  accor 
the  annual  report  of  Mr.  John  2 
City  Engineer,  was  as  follows: 

ToU 
Tarvia,    1,100   gals.,   at   754 

cts $82.5 

Freight   and    teaming   of 

Tarvia  32.0 

Sweeping  street  for  Tarvia  34.5 
Heating      and       spreading 

Tarvia    36.2 

Trap  rock  screenings,  59.8 

tons  at  $1.58 94.J 

Spreading  screenings    7.(. 

Rolling   2J 

Total    $288." 

For  each  square  yard  of  surf 
ered  3  gallons  of  Tarvia  was  us< 
mon  labor  was  paid  20  cts.  per  ' 
team  and  driver  SO  cts.  per  ho 
report  states  that  the  results 
were  satisfactory  as  the  streei 
good  condition  throughout  the  s 


The  output  of  coal  in  1907^ ill  ti 
Kingdom  was  nearly  268  _  millior 
increase  of  over  i654  million  tort 
pared  with  1906.  The  total  ni 
persons  employed  at  mines  unde 
mines  regulation  act  and  the  me 
mines  regulation  act  in  1907  was 
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Unclassified  and  General  Articles 


Note:  This  section  is  devoted  to  metliods  and  cost  articles  on  coostniction 
work  not  properly  coming  under  any  of  the  preceding  classifications. 


LETTERS  TO  THE  EDITORS. 


Some  Criticisms  of  Dredging  by  Con- 
tract and  an  Answer. 

Sirs; 

I  have  read  with  considerable  interest  the 
artide  by  Mr.  Wm.  P.  Ryan  in  your  issije 
of  April  I  concerning  the  government  own- 
ership of  dredges. 

It  is,  of  course,  perfectly  natural  that  arty 
man  should  argue  in  favor  of  his  own 
pocketbook,  a  fact  which  Mr.  Ryan  candidly 
admits.  He  has  at  heart  the  interests  of 
the  dredging  contractors  and  not  those  of 
the  government  nor  the  people,  and  as  a 
consequence  his  arguments  are  largely  ex 
parte  in  their  character. 

This  argument  about  monopoly  has  two 
sides.  The  government  has  no  desire  to 
make  unto  itself  a  monopoly  of  any  field  of 
endeavor  to  the  injury  or  ruin  of  honest 
private  contractors.  Nor,  on  the  other 
hand,  does  the  government  intend  to  allow 
itself  to  be  made  the  victim  of  a  monopoly. 
We  have  only  to  examine  the  cases  on  rec- 
ord to  find  out  the  origin  of  the  monopo- 
lies that  have  been  most  injurious  to  the 
people.    They  are  not  public  but  private. 

Mr.  Ryan  states  that  the  competitive  sys- 
tem has  been  the  vitalizing  principle  of  our 
public  life.  Quite  true;  and,  on  the  other 
hand,  illegal  private  monopolies  have  with- 
in late  years  been  the  de-vitalizing  princi- 
ple of  our  national  life,  oppressing  our 
people  and  crushing  out  honest  and  unham- 
pered competition. 

But  these  remarks  about  individual  lib- 
ert)-,  socialism,  etc.,  are  not  altogether  ger- 
mane to  the  subject  It  is  a  business  prop- 
osition, and  must  be  argued  as  such. 

The  government  has  an  inalienable  right 
to  do  its  own  work  in  the  most  economical 
manner  with  the  least  expenditure  of  the 
people's  funds.  It  has  just  as  much  right 
to  own  and  operate  dredges  as  it  has  to 
own  and  operate  a  government  printing 
office  or  a  government  armory. 

Construction  by  contract  has,  in  most  in- 
stances, been  deemed  the  most  practicable 
method  of  carrying  on  the  government 
works.  This  has  been  the  usual  method. 
But  the  government  reserves  to  itself  the 
right  to  use  day  labor  whenever  the  inter- 
ests of  economy  demand  it,  and  the  many 
occasions  on  which  public  works  have  been 
constructed  by  day  labor  at  a  cost  less  than 
the  lowest  bid  received  are  a  sufficient  jus- 
tification, while  by  no  means  proving  that 
the  contract  system  is  not,  generally  speak- 
ing, the  best. 

The  right  to  resort  to  day  labor  in  cer- 
tain cases  is  the  government's  only  protec- 
tion against  the  greed  and  unscrupulous- 


ness  of  dishonest  contractors,  for  unfor- 
tunately there  are  such  members  in  a  pro- 
fession generally  of  high  standing.  If  the 
government  had  no  dredges,  monopoly 
amongst  the  dredging  contractors  would  be 
invited,  and  would  occur  in  many  instances. 
Monopoly  in  restraint  of  competition  is  the 
spirit  of  American  business  life,  deny  it 
who  will. 

When  a  very  young  engineer,  the  writer 
visited  a  harbor  on  the  great  lakes  and 
there  found  lying  up  in  desuetude  (not 
innocuous)  a  government  dredge.  On  in- 
quiry he  found  she  was  out  of  commission 
and  had  been  for  some  time.  He  was  in- 
formed that  the  dredging  was  being  done 
by  contract.  "Then  why  do  you  not  sell 
that  dredge  or  transfer  her  to  another  dis- 
trict, instead  of  allowing  her  to  lie  idle?" 
was  asked.  "Sell  her!"  replied  the  engi- 
neer in  charge.  "Never !  That  dredge  pays 
for  herself  while  lying  idle  in  keeping 
down  the  bids.  If  the  contractors  did  not 
know  that  we  had  her,  their  prices  would 
be  sky  high  and  we  would  have  no  protec- 
tion." And  there  you  get  an  insight  into 
the  government's  position. 

On  account  of  the  expensive  special  plant 
required  in  dredging  operations  the  goyem- 
ment  is  more  likely  to  suffer  from  exces- 
sively high  contract  prices  because  of  the 
difficulty  of  resorting  to  the  protection  of 
day  labor.  If  the  U.  S.  has  no  right  to  own 
a  dredge  what  right  has  it  to  own  a  hoist- 
ing engine? 

As  to  the  specific  cases  cited  by  Mr. 
Ryan,  these  do  not  disprove  the  occasional 
nor  even  the  frequent  necessity  of  resorting 
to  day  labor.  The  writer  was  for  a  time 
in  charge  of  the  dredging  in  Sabine  Pass, 
one  of  the  instances  cited.  The  contract 
price  at  that  time  was  very  low,  so  low,  in 
fact,  that  the  representative  of  the  sub-con- 
tractor for  the  work  claimed  that  his  com- 
pany was  losing  money.  A  careful  record 
of  the  cost  of  operations  made  by  the  gov- 
ernment representatives  indicated  that  the 
price  paid  more  than  covered  the  cost. 
Nevertheless  the  contractor  was  losing 
money  on  the  job  for  the  reason  that  if  his 
dredge  could  have  been  released  it  could 
have  been  more  profitably  employed  else- 
where. The  cost  of  the  government  dredg- 
ing done  at  the  same  locality  could  not  fair- 
ly be  compared  with  that  of  the  contractor, 
for  the  reason  that  it  was  done  under  very 
different  conditions,  the  contractor  working 
in  quiet  water  pumped  ashore  through  a 
pipe  line,  whereas  the  government  dredge 
worked  here  and  there  as  needed,  often  in 
a  seaway,  with  a  hopper  dredge,  often 
dumping  miles  from  the  place  of  work.  Yet 
there  was  very  little  difference  in  the  cost. 
The  maintenance  of  a  channel  with  work 


here  and  there,  for  year  after  year,  would 
naturally  be  more  expensive  than  a  single 
definite  job  pushed  steadily  to  a  finish. . 

Mr.  Ryan  states  in  one  place  that  individ- 
ual liberty  explains  our  industrial  and 
commercial  supremacy.  While  this  has  no 
bearing  on  the  discussion,  I  yet  beg  to 
differ  with  Mr.  Ryan  and  to  assert  that  the 
great  material  resources  of  our  country  ac- 
count for  our  supremacy.  The  sooner  the 
American  people  realize  that  it  is  the  coun- 
try and  not  themselves  that  is  great 
the  sooner  they  will  endeavor  to  be  worthy 
inhabitants  of  the  great  country  God  has 
given  them. 

It  implies  no  reflection  on  the  integrity  of 
the  contracting  profession  at  large  to  state 
that  cases  of  monopoly  and  dishonesty 
have  been  sufficiently  numerous  to  warrant 
the  government  in  taking  steps  to  protect 
itself  against  such  monopoly.  The  case  of 
the  Bridge  Trust,  so  called,  in  Ohio  a  few 
years  ago,  is  one  which  came  immediately 
under  the  writer's  notice.  The  dredging 
trust,  protected  by  a  prohibition  against  the 
use  of  dredges  by  the  government,  would 
be  quite  as  likely  as  any  other  trust  to  re- 
sort to  monopoly  from  which  the  govern- 
ment, being  its  principal  customer,  would 
be  the  greatest  sufferer.  The  "Life  and 
Troubles  of  Mr.  Bowers"  form  an  interest- 
ing chapter  in  the  history  of  the  dredge 
trust,  and  this  gentleman  would  probably 
not  bear  out  Mr.  Ryan's  statements  as  to 
the  "liberality"  of  the  dredging  interests. 

Mr.  Ryan  further  asks,  "With  what  hope 
of  success  can  we  engage  in  the  unequal 
contest  of  competing  with  the  greatest  gov- 
ernment on  earth?"  If  the  dredging  con- 
tractors will  do  the  government  work  at  a 
less  cost  than  the  government  can  itself  do 
this  work,  as  Mr.  Ryan  says  they  can,  and 
if  they  will  refrain  from  boosting  prices 
when  they  think  they  have  the  opportunity 
to  do  so,  that  is  their  hope,  and  their  only 
hope,  of  successful  competition. 

In  opposing  government  monopoly  Mr. 
Ryan  should  concede  to  the  government 
the  equal  right  to  protect  itself  against 
monopoly,  which  in  this  instance  it  has 
good  cause  to  fear. 

Very  truly  yours, 

P.  S.  Bond, 
Captain,  Corps  of  Engineers,  U.  S.  Army. 
Fort  Leavenworth,  Kansas. 

April  8,  1908. 


Sirs: 

The  broad  gauge  principles  enunciated 
by  Mr.  William  P.  Ryan  in  his  protest 
against  government  ownership  of  dredges, 
published  in  your  issue  of  April  i,  are  in- 
teresting, but  do  not  cover  the  whole  sub- 
ject. 

Government  dredging  can  be  divided  into 
two  classes,  ocean  bar  dredging  and  harbor 
dredging.  The  first  of  these  can  only  be 
performed  by  special  dredges  built  for  the 
purpose.  The  government  is  the  only  pa- 
tron of  such  dredging.  No  private  con- 
cerns have  any  ocean  bars  to  dredge.    The 
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dredges  built  for  it  are  not  well  adapted  to 
any  other  kind  of  work. 

If  this  ocean  bar  dredging  is  done  by 
private  dredges,  and  there  are  only  enough 
of  them  to  do  the  work,  there  can  be  no 
competition,  and  the  government  would  be 
at  the  mercy  of  the  dredge  owners. 

If,  on  the  other  band,  there  were  enough 
of  such  dredges  to  give  competition,  those 
which  do  not  get  the  work  would  have  to 
lie  idle,  and,  in  the  long  run,  the  govern- 
ment would  have  to  pay  the  expenses  of 
all  the  dredges,  including  the  idle  ones, 
plus  a  profit. 

The  only  practicable  solution  in  this  case 
is  for  the  government  to  own  its  own  sea 
going  dredges. 

The  second  class  of  work,  the  harbor 
dredging,  is  different.  The  government  is 
only  one  of  many  patrons  for  this  kind  of 
work,  and  if  thrown  open  to  fair  competi- 
tion, the  work  could  be  done  economically 
and  there  would  be  no  need  of  the  govern- 
ment's going  into  this  kind  of  dredging 
business.  That  it  has  done  so  the  dredge 
owners  have  only  themselves  to  blame. 

Such  dredges  are  heavy,  clumsy  affairs, 
are  not  self  moving,  and  towing  them  long 
distances  is  an  expensive  and  difficult  op- 
eration. 

The  result  of  this  is  that  the  dredging  on 
the  Atlantic  coast  is  done  entirely  by  At- 
lantic coast  dredges;  there  is  another  set 
for  the  lakes,  a  third  for  the  gulf,  and  a 
fourth  for  the  Pacific  coast. 

Dredges  are  also  expensive  to  build,  and 
they  deteriorate  if  they  are  kept  idle. 

The  natural  consequence  is  that  each  of 
the  four  groups  is  united  into  an  associa- 
tion. Some  years  ago  I  was  given  an  offi- 
cial copy  of  the  minutes  of  one  of  the  meet- 
ings of  the  Atlantic  Coast  Dredging  Asso- 
ciation, in  which  certain  of  the  members 
protested  against  the  association's  continu- 
ing its  policy  of  allotting  work  at  different 
points  to  different  dredge  owners. 

I  do  not  know  that  the  protest  carried.  It 
would  have  been  very  remarkable  if  it  did, 
because  that  arrangement  gave  the  associa- 
tion the  work  at  its  own  prices  and  made 
government  competition  a  farce. 

Shortly  after  that  I  let  a  contract  for 
dredging  and  required  each  bid  to  be  ac- 
companied by  an  affidavit  stating  that  the 
owners  of  the  dredges  that  the  bidder  pro- 
posed to  use  were  not  interested  by  pooling 
arrangement  or  otherwise  with  any  other 
contract  or  dredging  concern.  I  got  practi- 
cally no  bids. 

If  the  dredge  owners  instead  of  banding 
themselves  together  had  permitted  the  ac- 
tion of  the  high  grade  principles  used  by 
Mr.  Ryan  in  argument  to  be  actually  ap- 
plied to  the  work,  they  would  not  now  be 
in  the  position  of  probably  losing  all  gov- 
ernment contracts,  because  it  has  been  dis- 
covered that  a  competent  dredge  man  in 
charge  of  the  boat  can  do  just  as  good 
work  just  as  cheaply  for  a  government  en- 
gineer as  he  can  for  any  dredge  owner,  and 
the    great    convenience    and    simplicity    of 


having  the  dredges  always  available,  so  that 
they  can  be  sent  from  point  to  point  imme- 
diately when  needed  without  spending  thir- 
ty days  in  advertising  for  a  farcical  compe- 
tition, give  such  advantages  that  the  gov- 
ernment will  probably  never  return  to  the 
contract  system  of  dredging  except  in  un- 
usual cases. 

This  need  not  be  much  of  a  hardship  to 
the  dredging  interests,  for  there  is  probably 
ample  private  dredging  to  keep  them  al! 
occupied,  but  pooling  advantages  are  not 
so  manifest  in  private  work  as  they  are 
when  the  government  foots  the  bills. 
Very  truly  yours, 

Cassius  E.  Gillette, 
Consulting  Engineer. 

1031  Land  Title  Building, 
Philadelphia,  Pa.,  April  4,  1908. 

[A  copy  of  Major  Gillette's  letter  was 
submitted  to  Mr.  Ryan,  who  has  sent  us  the 
following  reply.  Much  that  he  writes  ap- 
plies likewise  to  Captain  Bond's  criticism. — 
Editors.] 


Sirs: 

Absence  from  the  city  has  prevented  me 
from  acknowledging  earlier  the  receipt  of 
yours  of  the  8th  instant,  enclosing  me  copy 
of  letter  of  Major  Cassius  E.  Gillette  of 
April  4,  in  which  the  latter  comments  upon 
that  portion  of  my  argument  prepared  for 
the  Rivers  and  Harbors  Committee,  and 
which  was  published  in  your  issue  of  April 
I  under  the  title  "A  Protest  Against  Gov- 
ernment Ownership  of.  Dredges." 

Major  Gillette  says,  among  other  things, 
that  whilst  the  principles  enunciated  in  my 
protest  are  interesting  they  do  not  cover  the 
whole  subject,  the  inference  being  that  I 
have  withheld  important  considerations  in 
the  discussion  of  the  question,  and  which  he 
attempts  to  supply  by  practically  charging 
the  private  dredging  contractors  with  collu- 
sion, or,  as  he  puts  it,  "banding  themselves 
together,"  thereby  preventing  legitimate 
competition,  with  the  result  "that  the  gov- 
ernment will  probably  never  return  to  the 
contract  system  of  dredging  except  in  un- 
usual cases." 

With  conditions  as  they  existed  some 
years  ago  I  am  unable  to  speak  with  any 
definite  knowledge,  but  during  the  past  four 
years,  or  the  period  covering  my  connec- 
tion with  the  dredging  business,  I  can  say 
with  positiveness  and  absolute  truth  that 
there  are  no  such  associations  to  control 
prices  as  he  refers  to,  apportioned  to  em- 
brace the  four  geographical  subdivisions  of 
the  Atlantic,  great  lakes,  gulf  and  Pacific. 

As  an  evidence  of  the  correctness  of  this 
statement  I  need  only  mention  the  fact  that, 
at  this  writing,  dredging  plant  from  the 
Atlantic  coast  is  now  at  work  upon  gov- 
ernment contracts  at  Galveston,  Texas, 
whilst  similar  equipment  from  the  gulf  is 
engaged  in  harbor  improvements  at  Provi- 
dence, R.  I..  Norfolk,  Va.,  and  Baltimore. 
Md.,  none  of  which  conditions  would  ex- 
ist if  there  were  collusion  among  the 
dredge  owners,  and  more  especially,  to  use 


Major  Gillette's  own  words,  as 
them  (dredges)  long  distances  is  a 
sive  and  difficult  operation." 

The  fact  is  that  these  respective 
plants  were  transferred  at  great 
from  the  localities  of  their  home 
the  territory  contiguous  to  whi 
would  naturally  prefer  to  operate, 
cause  there  was  bona  Me  competii 
the  lowest  bidder  secured  the  worl 
Speaking  of  associations,  the  c 
with  which  I  am  familiar  is  the 
Owners'  Protective  Organization,  c 
of  operators  on  the  gulf,  Atlantic 
cific  coasts,  which  was  organized  1 
resist  the  onslaught  of  the  go\ 
upon  the  business  of  the  private  1 
contractor  in  its  apparent  detennii 
continue  the  policy  of  building  dre 
government  account. 

Major  Gillette  very  properly 
dredging  into  two  classes — ocean  ba 
ing  and  harbor  dredging.  I  thin 
ever,  he  is  in  error  when  I 
that  as  to  the  former  the 
ment  would  be  at  the  mercy  of  th< 
owners  if  there  were  only  enougt 
dredges  to  do  this  class  of  work 
ought  to  concede  a  sufficient  en! 
selfishness  upon  the  part  of  the  dr 
to  know  that  he  could  only  hope  f 
pation  at  fair  and  reasonable  price 
As  an  evidence  of  the  enterpris 
private  contractor  and  hb  wiUini 
risk  considerable  capital  even  in  th 
type  of  dredges  used  upon  this  bar 
may  be  proper  to  say  that  I  kno 
least  two  government  contracts 
dredging  that  are  now  being  exe 
private  contract,  presumably  at  pri( 
factory  to  the  government,  one 
Spit  Bar,  lower  Chesapeake  Bay,  w 
such  dredges  are  employed,  and 
Brunswick,  Ga. 

The  excessive  cost  of  the  s 
dredge,  and  its  comparative  limi 
will  probably  pre-empt  this  field  to 
ernment,  without  serious  dissent  i 
private  dredging  interests.  Indec 
far  as'  I  could  speak  for  them  I  t 
statement — "Whilst  we  are  willing 
cede  that  in  exceptional  cases,  wli 
and  shoals  are  formed  with  grea 
tainty  and  rapidity,  and  navigatioi 
sequently  unexpectedly  obstructed, 
ernment  is  justified  in  having  its  01 
ment  in  such  localities  for  such  ( 
cies" — shows  that  we  are  not  unn 
where  the  conditions  would  be  exc 
ly  onerous  to  the  government. 

I  do  not  think  Major  Gillette's  r 
is  conclusive  when  he  says  if  thi 
enough  dredges  to  give  competitioi 
ocean  bar  work  the  govemmen 
have  to  pay  the  expenses  of  even 
ones,  for  there  are  idle  dredges  ( 
bor  work)  now  in  all  localities,  am 
truth  is  that  notwithstanding  the  | 
labor,  materials,  and  supplies  ha 
steadily  advancing  for  the  past  de 
unit  cost  of  dredging  to   the  go^ 
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has  been  gradually  declining,  even  with  in- 
creased depths  the  rule,  because  there  has 
been  genuine  competition. 

Nor  should  it  be  forgotten  that  the  idle 
dredges  of  the  government — and  these  sea- 
going dredges  cost  $400,000  a  piece — would 
cost  something  to  maintain  as  well  under 
goTemment  as  private  ownership,  and  that 
the  alleged  cheapness  of  so-called  field  cost 
is  more  apparent  than  real,  as  the  govern- 
ment never  adds  anything  for  the  cost  of 
depreciation,  slopes,  or  overdepths,  but  al- 
ways makes  it  appear  that  its  operations 
reach  a  100  per  cent  efficiency,  and  are 
faultless  in  their  observance  of  the  specifi- 
cations. 

For  the  general  reasons  given  in  my 
argument  I  think  Major  Gillette  is  in  error 
when  he  expresses  the  opinion  that  the  gov- 
ernment can  execute  work  as  cheaply  as  the 
private  contractor,  but  even  if  he  is  correct 
in  his  contention — and  the  excessive  cost  of 
the  printing  bureau  in  contrast  with  pri- 
vate wofk-is  a  convincing  reason  that  he  is 
not— still,  as  I  say  in  that  portion  of  my 
argument  which  you  did  not  publish :  "The 
government  would  not  be  justified,  even  if 
it  were  supported  by  the  facts,  which  it  is 
not,  for  this  radical  action,  upon  the  claim 
of  mere  cheapness,  for  this  argument  can 
be  applied  with  equal  force  to  all  the  sup- 
plies, materials  and  construction  work 
necessary  for  its  maintenance,  and  logically 
the  spectacle  would  present  itself  of  the 
United  States  running  shoe  and  clothing 
factories,  saw  mills  and  brick  yards, 
slaughter  houses  and  bakeries— in  fact,  the 
absorption  of  the  private  enterprises  of  the 
whole  country,  and  the  veritable  adoption 
of  socialism  in  all  of  its  nakedness." 

Whilst  I  am  conscious  of  the  eminent 
services  Major  Gillette  has  rendered  his 
country  and  his  profession  by  his  fearless 
exposure  of  an  unworthy  fellow  officer, 
and  justly  praise  him  for  it,  I  fear  that 
perhaps  his  experience  in  that  particular 
case  left  his  mind  with  a  bias  against  the 
private  contractor.  If  so,  I  want  to  say  to 
him  that  private  contractors  are  just  like 
other  groups  of  men,  some  good,  some  bad, 
some  a  mixture  of  both,  and  that  the  whole 
body  should  not  be  charged  with  moral 
turpitude  because  a  few  are  delinquent, 
nor  should  they  be  regarded  as  conspirators 
seeking  to  mulct  the  government  at  every 
favorable  opportunity. 

All  the  reputable  dredging  contractors 
ask  is  a  square  deal.  They  welcome  com- 
petition, under  fair  and  reasonable  specifica- 
tions, but  they  protest  against  the  govern- 
ment, of  which  they  are  a  part,  singling 
them  out  for  destruction  upon  the  false  as- 
sumption of  mere  cheapness. 

Yours  very  truly, 

W.  P.  Ryan, 
Secretary, 
Dredge  Owners'  Protective  Organization. 
Baltimore,  Md..  April  16,  igdS. 


Data  on  Street  Dust. 

Mr.  H.  DeB.  Parsons,  Dr.  Rudolph  Her- 
ing  and  Mr.  Samuel  Whinery,  who  were 
appointed  on  a  special  commission  by  the 
mayor  of  New  York  to  investigate  the  sub- 
ject of  street  cleaning,  give  the  following 
information  in  their  report  on  the  dirt  ap- 
pearing in  the  streets. 

Street  dirt  is  found  upon  the  streets  un- 
der two  distinct  physical  fortns,  though 
both  have  the  same  origin  and  are  of  the 
same  general  composition. 

Much  the  greater  part  of  the  refuse 
which  reaches  the  surface  of  the  pave- 
ments consists  orginally  of  coarse,  and 
often  damp,  fragments,  not  readily  taken 
up  or  blown  about  by  ordinary  breezes.  In 
this  primary  condition,  street  dirt  can  hard- 
ly be  said  to  endanger  the  health  of  the 
populace,  nor  is  it  the  source  of  much  dis- 
comfort or  damage.  Even  the  fresh  excre- 
ment of  horses  and  germs  of  disease  ex- 
pectorated upon  the  street  are  not  usually  a 
source  of  infection  while  in  a  fresh  and 
damp  condition.    If,  however,  the  accumu- 


Notwithstanding  these  facts,  the  efforts 
of  the  street  cleaning  departments  of  near- 
ly every  city  are  principally  directed  to  the 
removal  of  street  dirt  in  its  gross  or  pri- 
mary form;  or  rather  the  methods  of 
cleaning  in  common  use  remove  only  the 
coarser  fragments,  leaving  the  mud  and 
dust  upon  the  surface  of  the  street. 

In  order  to  ascertain  the  quantity  of  this 
neglected  and  dangerous  material  left  upon 
the  streets  by  the  ordinary  methods  of 
street  cleaning,  we  made  a  number  of  de- 
tailed examinations.  The  regular  sweep- 
ings by  the  department  preceding  our  ex- 
aminations were  done  at  least  as  well  as 
the  average  of  such  work,  and  the  streets 
appeared  to.  be  in  a  comparatively  satisfac- 
tory condition  of  cleanliness.  Directly  aft- 
er the  streets  had  been  swept  by  the  ordi- 
nary methods,  areas  of  street  surface  were 
measured  off,  carefully  swept  by  special 
means,  and  the  material  left  by  the  sweep- 
ers, consisting  mostly  of  dust,  collected, 
measured  and  weighed.  The  results  are 
shown  in  the  following  table: 


Quantity        Computed 

of  sweeping   quantities  per 

obtained.      1,000  sq.  yds. 

Kind  of  pavement.     E  nO  '  a  S  3  =  3  3 

r:  it     F      s     g     g      5 

a  in  •  •  •  •  3         •  ■ 

S.         ■  n  :  ■  :  -        2        ,«  ■ 

H  '   P  '   ^  I  3*2  • 

■  :  a  ■  :  i        I  S        ."        r         : 

Asphalt   Aug.  18  Hand  Light  SO'o  Aug.*  21  6.3  i:94  0.0*92  3.63 

Asphalt    Aug.  18  Hand  Medium  400  Aug.  22  16.8  9.<9  0.206  13.66 

Block   asphalt..  Aug.  18  Machine  Light  300  Aug.  23  33.0  20.13  0.673  37.76 

Block   asphalt..  Aug.  18  Hand  Light  300  Aug.  23  34.0  20.63  0.590  88.70 

Asphalt   Aug.  24  Hand  Heavy  400  Aug.  29  49.8  21.88  0.648  30.77 

Asphalt    Aug.  24  Machine  Light  300  Aug.  29  47.8  19.13  0.830  36.83 

Qranlte  block...  Sep.     6  Hand  Hedvy  400  Sep.     6  369.8  136.00  4.802  191.26 

Wood  block Sep.  11  Hand  Heavy  300  Sep.  13  86.0  16.19  1.476  30.25 

Average    1.162  47.74 

'Regular  sweeping  by  department.    fArea  swept  by  commission. 
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lated  refuse  be  allowed  to  remain,  it  will  in 
time  become  finely  pulverized  by  the  action 
of  the  feet  of  horses  and  the  wheels  of 
vehicles.  In  this  secondary  condition  it  is 
street  mud  or  slime  in  wet  weather  and 
street  dust  in  dry  weather. 

A  layer  of  slimy  mud  covering  the  streets 
acts  as  a  lubricant  between  the  pavement 
and  the  feet  of  horses,  rendering  the  most 
desirable  pavements — those  with  a  contin- 
uous smooth  surface — dangerous  for  the 
passage  of  horses,  and  greatly  diminishes 
the  loads  that  can  be  hauled.  It  pollutes 
the  feet  and  clothing  of  human  beings,  and 
it  is  thus  carried  into  residences  and  offices, 
where,  after  it  becomes  dry,  any  disease 
germs  it  contains  may  find  lodgment  in  the 
lungs  and  blood  of  the  occupants. 

In  the  form  of  street  dust  it  is  a  serious 
menace  to  health  and  a  destriictive  and 
discomforting  element  of  city  life.  Dis- 
turbed by  street  travel  and  carried  about  by 
even  slight  breezes,  it  is  drawn  with  its 
disease  germs  into  the  lungs,  and  it  per- 
meates every  crack  and  cranny  of  homes 
and  business  houses,  damaging  costly  fur- 
nishings, clothing,  and  delicate  goods,  to 
say  nothing  of  annoyance  and  discomfort. 


This  table  is  of  special  interest,  and  some 
remarks  relating  to  it  seem  appropriate.  It 
will  be  observed  that  the  smallest  quantity 
of  dust  collected  by  the  special  sweeping 
was  at  the  rate  of  nearly  o.i  cu.  ft.  per 
1,000  sq.  yds.  of  pavement.  The  largest 
quantity  found  was  at  the  rate  of  4.8  cu.  ft. 
per  1,000  sq.  yds.  The  difference  in  effec- 
tiveness of  hand  (patrol)  sweeping  and 
machine  sweeping  is  apparently  not  very 
great,  but  is  in  favor  of  the  hand  sweeping. 
There  is  a  marked  difference  between  the 
quantity  of  dust  left  upon  pavements  of 
various  kinds.  Thus,  if  we  call  the  average 
volume  and  weight  collected  from  the 
sheet  asphalt  pavement  100,  the  relative 
quantities  from  other  kinds  of  pavement 
were: 

Volume.  Weight. 

Sheet   asphalt 100  loo 

Block  asphalt 130  182 

Wood    block 332  14s 

Granite  block 1,081  912 

It  should  be  said  that  the  block  pavement 
on  which  the  examination  was  made  is  one 
of  the  oldest  of  its  kind  in  the  city,  and  its 
surface,  being  uneven,  caught  and  held  an 
unusual  quantity  of  dust.  Wood  block  pave- 
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ment,  w.hen  comparatively  new,  should 
compare  favorably  with  asphalt  block  pave- 
ment in  its  freedom  from  dust  retaining 
qualities.' 

This  comparison,  while  interesting,  must 
be  regarded  as  approximate,  since  the  num- 
ber of  examinations  made  was  not  large 
enough  to  warrant  general  conclusions ;  but 
it  is  obvious  that  the  block  pavements, 
with  their  frequent  joints,  offer  a  better 
lodgment  for  dust  than  pavements  with  a 
continuous  smooth  surface. 

It  is  obvious  that  any  method  of  street 
cleaning  which  does  not  remove  with  rea- 
sonable effectiveness  this  dangerous  form 
of  street  dirt  fails  to  accomplish  the  pur- 
pose for  which  cleaning  is  designed. 


Results  of  Tar  and  Oil  Road  Treatment 

Experiments  Hade  in  Jackson, 

Tenn.,  in  1905. 

In  igos  experiments  on  the  treatment  of 
macadam  streets  and  country  roads  with 
tars  and  oils  were  made  at  Jackson,  Tenn., 
under  the  supervision  of  Mr.  Sam.  C.  Lan- 
caster, City  Engineer. 

In  preparing  for  the  treatment  the  road 
surface  was  first  swept  with  a  horse  sweep- 
er and  loosened  with  spikes  in  a  lo-ton 
steam  roller.  The  surface  was  then  sprin- 
kled and  rolled.  An  average  quantity  of 
0.45  gallon  of  tar  per  square  yard  was 
used  in  the  experiment.  The  tar  was  placed 
on  the  road  from  a  wagon  at  a  temperature 
of  from  i6o°  to  190°  F.  by  means  of  a 
i^  in.  rubber  hose  with  a  nozzle  of  i  in. 
pipe  flattened  at  the  end  to  deliver  a  broad 
stream.  Laborers  with  street  cleaning 
brooms  of  bamboo  spread  the  tar  evenly 
and  quickly  in  a  layer  only  thick  enough 
to  cover  the  surface.  Under  a  hot  sun  the 
road  absorbed  practically  all  the  tar  in 
eight  or  ten  hours,  and  a  light  coat  of 
clean  sand  or  screenings  was  then  spread 
and  rolled.  The  tar  used  came  from  Ala- 
bama and  was  a  by-product  from  the  manu- 
facture of  coke.  It  was  practically  free 
from  moisture.  The  tar  cost  0.24  ct.  per 
gallon  delivered  on  the  road,  and  the  labor 
cost  of  applying  it  averaged  from  0.56  ct. 
to  0.9s  ct.  per  square  yard  on  different 
pieces  of  work.  After  seven  months'  serv- 
ice, including  the  winter  months,  the  roads 
and  streets  were  in  excellent  condition, 
being  hard  and  smooth,  with  a  surface  re- 
sembling asphalt  except  that  it  was  more 
gritty.  The  tar  not  only  formed  a  part  of 
the  surface  but  made  a  good  bed  with  the 
macadam,  sections  cut  from  the  street 
showing  that  it  had  penetrated  for  i  or  2 
ins.  and  filled  the  small  interstices  between 
the  stones.  A  further  report  on  these  ex- 
periments is  given  in  a  circular  issued  April 
20,  1908,  by  the  U.  S.  Office  of  Public 
Roads.  In  this  circular  it  is  stated  that 
the  results  of  these  experiments  with  tar 
have  been,  on  the  whole,  very  satisfactory. 
A  levee  road  to  which  tar  had  been  applied 
has  sufcred  several  breaks  owing  to  a 
flood,    and    a    street    on    which    street   car 


tracks  are  laid  has  suffered  from  the  wash- 
ing down  of  sand  and  earth  from  the  bal- 
last upon  the  tarred  surface.  All  other 
places  where  tar  had  been  applied  were  in 
excellent  condition,  with  the  exception  of 
one  street  which  sustains  a  heavy  country 
traffic  at  all  seasons  of  the  year.  This 
stretch  of  road  is  densely  shaded  and  only 
a  thin  crust  ever  dries  out.  Wheels  have 
picked  up  this  thin  crust  and  the  tar  has 
accordingly  disappeared.  No  repairs  have 
been  made  on  the  other  streets  which  were 
treated  with  oil  since  the  material  was  ap- 
plied, and  the  absence  of  mud  or  dust  on 
these  roads  is  noticeable.  The  dust  is  blown 
off  the  surface  and  the  small  amount  of 
mud  that  forms  is  washed  away  by  each 
rain. 

About  seven  miles  of  streets  and  roads 
were  sprinkled  with  oil,  several  grades  of 
oil,  varying  in  quality  from  a  light  crude 
oil  to  a  heavy  residuum  being  used  in  the 
experiment.  About  0.48  gallon  of  crude 
oil  was  applied  per  square  yard  and  0.71 
gallon  of  residual  oil  per  square  yard.  The 
crude  oil  was  applied  cold,  but  the  other 
oils  were  treated.  The  cost  of  the  applica- 
tions was  as  follows :  On  a  city  street  with 
0.48  gallon  per  square  yard  the  labor  was 
0.57  to  0.78  ct. ;  on  a  country  road,  with 
0.38  gallon  per  square  yard,  the  labor  cost 
was  0.33  ct.  per  square  yard. 

The  circular  previousljr  mentioned  also 
gives  a  further  report  on  the  experiment 
with  oils.  According  to  the  circular  no 
further  treatment  or  repairs  have  been 
made  to  these  roads.  It  is  also  stated  that 
the  crude  and  steamer  oils  have  left  no  ap- 
preciable effects,  but  that  good  results  are 
still  apparent  where  the  roads  were  treated 
with  the  residual  oils.  The  latter  roads  are 
still  practically  dustless  and  all  washing  has 
been  prevented. 


Personals. 

Mr.  Walter  B.  Snow,  Publicity  Engineer, 
has  removed  to  larger  quarters  at  170  Sum- 
ner St.,  Boston,  Mass. 

Mr.  C.  E.  Leonard,  of  Austin,  Tex.,  has 
been  appointed  City  Civil  Engineer  of  Tay- 
lor, Tex. 

Mr.  A.  J.  Reef  has  resigned  his  position 
with  the  Construction  Department  of  the  H. 
C.  Frick  Coke  Co.,  at  Scottdale.  Pa.,  and  has 
accepted  a  position  as  Field  and  Construc- 
tion Engineer  with  the  Oak  Hills  Coal  Co., 
of  Denver,  Colo. 

Lieutenant  Carlos  J.  Stolbrand,-  Corps  of 
Engineers,  has  been  relieved  from  duty  with 
the  First  Battalion  of  Engineers  and  In  the 
Philippines  Division,  and  will  proceed  to 
Washington  Barracks.  D.  C,  for  duty  with 
Second  Battalion  of  Engineers. 

Mr.  E.  L.  Dalton  has  resigned  his  posi- 
tion as  City  Engineer  of  Dallas.  Tex.,  and 
has  opened  an  office  In  the  Juanlta  building, 
that  city,  where  he  will  engage  In  a  general 
engineering  practice.  Mr.  Dalton  has  been 
connected  with  the  Engineering  Department 
of  the  City  of  Dallas  for  nearly  20  years. 

Mr.  W.  D.  Waltman,  Assistant  Superin- 
tendent of  Construction  of  the  Culebra  Di- 
vision, Isthmian  Canal,  has  ueen  appointed 
Superintendent  at  Porto  Bello.  The  Porto 
Bello  project  Is  to  furnish  all  crushed  stone 
necessary  for  the  concrete  work  for  the 
Gatun  Locks.  His  address  is  Porto  Bello, 
via  Cristobal,  Canal  Zone. 

Mr.  D.  A.  Calhoun  has  become  associated 
with  Messrs.  Caccavajo  and  Pruyn,  Consult- 
ing Engineers,  and  the  Arm  name  is  now 
Caccavajo.  Pniyn  &  Calhoun,  with  offices  at 


2  Rector  St.,  New  York.  Mr.  Calhoim  hts 
been  principally  connected  with  railroad 
work,  both  as  locating  engineer  and  In 
charge  of  construction,  which  Includes  work 
in  the  United  States.  Philippine  Islands  aod 
Mexico  and  South  America.  The  Arm  bu 
also  become  associated  with  Dr.  Louis  Dan- 
can  and  Lamar  Lyndon.  Consulting  Electri- 
cal Engineers. 

Mr.  Baxter  L.  Brown,  of  St.  Louis,  Mo., 
has  been  appointed  Chief  Engineer  of  tbc 
Terre  Haute,  Robinson  &  Olney  R.  R,  which 
proposes  the  construction  of  a  100-mlle  line 
between  the  Wal>a8h  River  and  Mount  Ver- 
non, 111. 

Arthur  Koppel,  of  the  Arthur  Koppel  Ca, 
died  at  Baden  Baden,  Oermany,  on  May  U, 
In  the  67th  year  of  his  age.  Mr.  Koppel  wu 
bom  In  Dresden,  but  lived  all  of  his  life  ia 
Berlin.  He  was  not  technically  educated, 
but  at  an  early  age  engaged  In  the  structursl 
■teel  building.  In  this  way  the  Idea  came 
to  him  of  building  portable  tra.cka  for  vari- 
ous uses.  The  first  were  built  of  second- 
hand materials,  and  were  so  successful  for 
contractors,  factories  and  plantations  that  a 


Arthur  Koppel. 


plant  was  erected  to  begin  the  manufactuK 
of  "Industrial  Railways?'  whioh  name  «a* 
given  to  them  bf  Mr.  Koppel.  Then  cam* 
the  manufacturing  of  cars  for  use  on  tbeae 
railways.  The  business  grew  from  Its  Inau- 
guration In  1876  in  Germany  until  to-day  the 
company  has  factories  in  Germany.  Fiance. 
Russia,  Spain  and  America,  and  offices  and 
agencies  in  every  country  of  the  world.  Prior 
to  1905  the  business  was  run  as  a  Arm,  but 
In  that  year  It  was  Incorporated  as  a  stock 
company.  An  extensive  plant  was  built  st 
Koppel,  Pa.,  at  that  time.  Mr.  Koppel  1< 
survived  by  a  wife,  a  daughter  and  three 
sons,  the  eldest  of  whom  Is  In  charge  of  the 
company's  business  In  New  York. 

Walter  G.  Berg,  Chief  Engineer  of  the  Le- 
high Valley  R.  R.,  died  suddenly  May  11  In 
New  York,  aged  50  years.  Mr.  Berg^s  (list 
engineering  work  was  with  the  Delaware 
Bridge  Co.  as  draftsman  and  bridge  engi- 
neer; from  1880  to  1881  he  was  engineer  of 
bridges  of  the  Richmond  &  Allegheny  R.  R; 
1881  to  1882.  engineer  in  charge  of  the  same 
road;  1S82  to  1883,  principal  assistant  engi- 
neer of  the  East  Tennessee.  Virginia  &  Geor- 
gia R.  R.  In  1883  he  entered  the  service  of 
the  Lehigh  Valley  R.  R.  and  continued  In  the 
employ  of  that  company  until  his  death.  Ur. 
Berg  was  a  member  of  the  American  Society 
of  Civil  Eng^eers,  Roadmasters'  and  Main- 
tenance of  way  Association,  oast  president 
of  the  Association  of  Superintendents  ot 
Bridges  and  Buildings,  and  president  of  the 
American  Railway  Engineering  and  Mainte- 
nance of  Way  Association.  He  was  the  au- 
thor of  numerous  works  on  railroad  engi- 
neering, among  them  being  "Bridges  and 
Buildings  of  American  Railroads,"  "Build- 
ings and  Structures  of  American  Railroads." 
"Shops  and  Roundhouses,"  "Classiflcatlon  of 
Maintenance  of  Way  Accounts."  etc.  Mr 
Berg  was  a  charter  member  of  the  Mainte- 
nance of  Way  Association,  and  was  the  flrst 
chairman  of  Its  committee  on  "Buildings. ' 
In  1904  he  was  elected  a  member  of  the 
board  of  direction:  in  1906  he  was  elected 
second  vice-president,  advanclntr  to  first 
vice-president  In  1907,  and  In  1908  was  elect- 
ed president.  To  Mr.  Berg  t>elongs  the  cred- 
it of  the  "Manual  of  Recommended  Practice 
for  Railway  Engineering  and  Maintenance  of 
Way  Work."  Issued  by  the  Maintenance  of 
Way  Association. 
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BHQINEERING-CONTR ACTING  a'factinR  attention,  and   we   shall  discuss  neck,"  accompanied  by  a  picture  of  a  girl 

^■ar   ,,   ....   u  J       J  /,   ...  .         .  sonic  of  them  in  our  next  issue.    But  we  with  her  arm  around  a  man's  neck. 

A  Weeklv  "Methods  and  Cost"  Journal  .  ,                    /      ..  ..i.     •              j      ■ 

for  avii  Engineen  and  Contractors.  wish  to  speak  now  of  gettmg  people  to  re-  ihe  use  01   rhythmic  words  in  any  ex- 

wiiH  vmcH  ARC  commnD  member  your  name  or  your  product.  pression  is  a  great  aid  to  memory,  hence 

Engineering  world  ^„  advertising  "slogan"  is     a     concise,  *  slogan  that  is  rhythmic   (not  necessarily 

r/iMTor^x  Mcwc  <:atchy  expression  intended  to  stick  in  the  rhyming)  is  less  likely  to  be  forgotten  than 

CONTRACT  INEWS  memory  of   the  reader.    "Good     morning.  on«  >«  which   the   words  come   without   a 

PuWi.h«l  every  Wednesday  by  ^^^,^  ^^^  ^^^^^  p^^^^.  ^^^^,,.  ^,^^  ^  ^j^^^^  measured  beat.    The  simplest  rhythm  is  the 

TUB  *»VRON  C.  CURK  PUBLISHINQ  CO.  ^^^^^  ^^^  nothing  brilliant  to  commend  it,  "iambic  foot,"  consisting  of  an  unaccented 

TiS^to^iwM  but  persistent   publication  gave  it  a  great  syllable  followed  by  an  accented  syllable,  as 

N,w  Yo«m  Office:    13.«  P«k  Row  vogue.     At  one  time  a  person  could  seldom  exemplified  in  the  blank  verse  of  Shakes- 

TklepboDe  MU  Cortland*  Say  "good  morning"  without  being  greeted  Peare,  or   Milton.    At  first  sight  it   would 

Boston  Officb:    170  Summer  Street  by  the   rest  df  the  slogan   in   reply.    The  "ot  occ"""  *»  a  reader  that  "Good  morning, 

Telephone  MtiA  MiUa ^^^jj  „f  ,hjs  slogan  consists  ii»  connecting  have  you  used  Pears'  soap?"  is  blank  verse, 

ZZZ »v,..  r.om»  nf  thf  man  u;i»h  3  rr>ttiiTinn  ex-  but  it  scans  into  iambic  feet  nevertheless. 

HALBERT  P.  GILLETTE   .    .  Makac.ino  EorroR  '"<=  "»""«  °'  '"^  *^*P  *""'   *  common   ex  if,i,„„^  j;,^,  »„  „„..-.  :.  ,  .i„„,„ 

DANIEL  J.  HAUER.-]  pression  of  greeting;  but  nothing  short  of  A  Kalamazoo  direct  to  you    is  a  slogan 

™*^„^  «"t^.         I             As««iAT.  Editowi  an  expensive  campaign  of  advertising  could  which  exemplifies  both  rhythm  and  rhyme. 

F.  A.  SMITH.    *        J  have  brought  about  the  desired  result.    On  A  htUe  search  will  disclose  many  other 

f^°^.,^^SH'"'   .......     Pk.5id.nt  the  other  hand,  a  witty  slogan,  or  one  with  rhythmic  slogans,  and  a  little  thought  will 

A.  B.  GILBERT   ....   Adv»t.s.ho  Makao..  ^^^^^^  ^^^  ^^^^  ^^.„  ^^^^„^„j,y  ^.-^  ^^^.  make  it  evident  that  to  rhythm  itself  is  due 

SVSSCR!PTio^R„rKS  (F«^  «  A^nc~  ognition  quickly,  as  does  a  popular  song.  much  of  the  adhesive  effect  of  the  language. 

Cttayear  (sgissuts)  in  VnUtdSiaus.  Cuba.Mtx-  •'\  Kahmazoo  direct  to  you"  is  a  good  Most  of  Lincoln  s  Gettysburg  oration  and 

'&^R";Jl^S:^.CaZz^a!:d'f&  example  of  a  slogan  that  is  likely  to  stick  sentence   after   sentence     from     Webster's 

!'"«"'*'"    ,„.       .     n     ■       ..^    .^  in   the  memory,  because  of  its  jingle.    It  perorations  are  iambic  blank  verse,  and  the 

Zt:Zy".^Z':^^ZrJ,^-  a^o  has  the  merit  of  having  the  trade  name  ease  with  which  they  are     memorized     is 

ADVERTISLXG  RATES  s^,  on  applicaHcn.  as  a  part  of  the  slogan.    However,  many  traceable  to  the  rhythm  of  the  language. 

Copy  for  r.«ul«-  adverti^ng  mu.t  be  received  a  good  slogan  Contains  no  mention  of  the  In  our  n«*t  'ss"c  we  shall  discuss  the 

"uch  ifi.'tr.w'i^.'  '^1S»/' •  Vi^irj^  firm  name  or  product,  as  "You  press  the  "««  of  illustrations  in  technical  advertising. 

"For  Sale"  aoiiotmcementa  can  be  inserted  as  late  button.     We  do  the  rest."                                                                  

a«Tne«toymornmg. ^^  advertisers   in   trade   papers,   .-ilogans  The  First  English  AssoclatlOIl  of  COQ- 

^"i'^'S**'''^^**' "».'.»*',•  *P"J  IMlW.atthe  have   never  been   used   to  the   extent   that  Crete  Workers. 

Post  Office  at  Chicago,  nhnois,  under  act  ot  March  ,    .       «.      .                                      .,r-,               •  ....             .        ,.       •    ,          i'                    •     f 

Jd.ign.  their  effectiveness  warrants.      rifteen  min-  The  study  of  reinforced  concrete  in  hng- 

ntes  in  hot  paint  gives  a  life     of     fifteen  land  is  to  be  taken  up  in  circumstance  by 

C  O  N  T  E  NT  S  years"  is  an  effective  slogan,  which  most  of  the  Concrete  Institute,  which  has  been  or- 

■  our  readers  will  have  noticed,  and.  having  ganized  with  the  Earl  of  Plymouth  as  pres- 

The  Effectiveness  of  a  Slogan  in  .\d-  noticed,    arc    likely    to    remember.    "In    a  ident.   Sir  Wm.   Muther,  Sir  Wm.   Proece 

vertising    31.5  Hurry?    5end  to  Hough"  is  another,  which,  and  Sir  Henry  Tanner  as  vice  presidents. 

The  First  English  Association  of  Con-  in  connection  with  the  numerous  small  line  Mr.  Edwin  O.  Sachs  as  chairman,  Mr.  E.  P. 

Crete    Workers 31.5  drawings  of  machines  that  accompany  it,  is  Wells  treasurer  and  Mr.    A.    E.  Collins  as 

A  Reinforced  Concrete  Garage  Hav-  likely  not  to  be  forgotten.  secretary.    The  objects  of  the  institute  are ; 

ing  75  ft.  Girders 31G  It  goes  without  saying  that  a  slogan  must  To  advance  the  knowledge  of  concrete  and 

A   New    Wall     Form     for    Concrete  be   repeated   many,   many   times   before   it    "  reinforced  concrete,  and  direct  attention  to 

Buildings  317  becomes   the   mental   property   of    all    the  the  uses  to  which  these  materials  can  be 

The  Electric  Air  Drill 318  readers.    After  that  result  has  been  accom-  best  applied;  to  afford  the  means  of  com- 

A  Combination  Ditching  and  Tile  Lay-  plished,  it  is  frequently  wise  to  subordinate  munication  between  persons  engaged  in  the- 
ing  Machine  for  Farm  Drainage ...  320  the  slogan,  although  retaining  its  use.  The  design,  supervision  and  execution  of  works- 
The  Municipal  Asphalt  Repair  Plant  ".57  varieties"  of  Heinz  pickles  are  no  in  which  concrete  and  reinforced  concrete 
of  the  Borough  of  Brooklyn  and  longer  as  conspicuous  in  type  as  they  once  are  employed  (excluding  all  questions  con- 
Data  on  the  Cost  of  Operating  It. .  .321  were,  but  no  Heinz  advertisement  appears  nected  with  wages  and  trade  regulation); 
Method  and  Cost  of  Constructing  a  without  that  slogan  somewhere  in  the  text.  to  arrange  periodical  meetings  for  the  pur- 
Telephone  Line 324  "The  beer  that  made  Milwaukee  famous,"  pose  of   discussing  practical  and  scientific 

Methods    and    Costs 323  "Cost-plus-a-fixed-sum  contract."  "His  mas-  subjects   bearing   upon   the   application    of 

Catalogs  Worth  Having 326  ter's  voice" — these  and  a   score  more  will  concrete,  and  to  conduct  such  investigations 

•  come  to  mind   as   slogans  that  have  been  and  to  issue  such  publications  as  may  be 

The   EffeCtlTeness  of  a  Slogan  in  Ad-  „f  great  assistance  in  successful  advertis-  deemed  desirable. 

vertising.  ing  campaigns.  We  make  note  of  this  new  society  chiefly 
The '  main  objects  of  an  advertisement  A  few  hints  now  on  the  preparation  of  because  we  believe  it  is  the  first  association 
are :  slogans.  of  its  kind  in  England.  With  a  few  notable 
First,  to  get  the  advertisement  read :  sec-  .\n  antithesis  is  often  used  with  excellent  exceptions  English  engineers  have  done  sur- 
ond,  to  get  it  remembered ;  and,  third,  to  effect  in  any  kind  of  epigrammatic  writing.  prisingly  little  toward  the  advancement  of 
produce  such  a  favorable  impression  that  "You  press  the  button,  we  do  the  rest."  is  reinforced  concrete  as  a  structural  mate- 
the  reader  will  investigate  further,  either  by  antithetical:  so.  too.  is  "1.5  Minutes  in  Hot  rial.  The  great  bulk  of  the  reinforced  con- 
sending  for  a  catalog  or  by  making  inquiries  Paint  Gives  Life  of  1-5  Years."  "It  Works  crete  work  being  done  in  England  is  being 
that  will  lead  to  a  purchase.  Of  course  the  While  You  Sleep"  also  comes  under  this  done  by  the  agencies  of  American  and  con- 
ultimate  object  of  all  advertising  is  to  sell  head,  and  numerous  others  will  be  found  tinental  European  firms.  There  have  beett 
products,  but  prior  to  selling  must  come  by  any  one  who  studies  the  subject.  various  reasons  for  this,  chief  among  which 
(1)  attention,  (2)  remembrance,  and  (3)  .\  pun.  if  clever— and  a  few  puns  are  are  the  antiquated  building  regulations 
investigation.  In  our  last  week's  issue  we  clever — may  be  used  with  effect  in  a  slogan.  which  have  made  economical  reinforced 
indicated  how  to  arrest  attention  by  means  A  pun  may  be  a  play  on  ideas  rather  than  concrete  building  construction  a  practical 
of  a  properly  worded  caption,  well  dis-  a  play  on  mere  words.  Of  this  class  is  the  impossibility.  Concrete  workers  in  .\meri- 
played.     There  are  many  other  methods  of  tailor's    slogan,    "It    fits    well    around     the  ca  will  welcome  this  new  organization. 

Copyrifht,  1908,  by  the  Myron  C.  Clark  PublishinK  Co.    All  rifhts  of  republication  reserved. 
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and  Reinfofx:ed  Concrete  Section 


I  to  Metbod*  and  costs  of  constructins  concrete 

It  will  cover  the  selection,  testing  and  pro> 

:  or.  jwmawmt  i— iiimi;  laboratory  tests  of  concrete ;  concrete  mixing, 

m  mm!  iMaotag;  tsftiictlow  and  placing  of  reinforcement,  and  form 

It  mm  also  contain  articles  on  new  and  interesting 

s  ir.  tlit  -deali^  4iv  raftaroroed  concrete* 


'^  "ft-  fHiiteiiv. 


sirn-rifi     n-     r.'iunrrs    or 


can  not  easily  be  forgotten  by  anyone  who 
has  once  seen  the  three  he^ds  of  mam- 
moths that  ornament  the  front  of  the 
building,  particularly  if  they  have  been 
seen  at  night.  Incandescent  electric  light 
bulbs    form    the    eves   of    the    mammoths. 


V  ^Kuntrtf  iFfamv  ter  7Ht,.9pmn  Reinforced  Concrete  Girder. 

I     ••:»    ;  K^'t  i^.:  i  'I  he  heads  at  present  are  not  of  concrete, 

I    I. -J    i;int    '-•.>.  .:   .V,'.  h:t   it   is  the  intention  to  have  heads  of 

. .  .".r.iLf   :j.i-     .!.!•  -...'  r'.iicretc   cast  to   replace  those  now  tem- 

t.i:.i:ia'    u-  .ii<.i    :■:   f  - 

.»-,;.!       ai/t      •..!.. ■Hi'.:      lit 


•  ,'     ...  ,.•       J.'. 
>.■  )     V  ■>■.•'    I  .    .r 


porarily  in  position.  Incidentally,  \ 
add  that  both  architects  and  ei 
have  failed  yet  to  utilize  concrete  fo 
mental  purposes  to  the  extent  that 
ranted  by  the  excellence  of  the  eff 
the  economy  of  the  execution.  .As 
stance,  we  recently  saw  some  b 
"bronze"  statues,  made  of  copper 
sand  and  Atlas  Portland  cement, 
acid  had  been  sprinkled  over  the  st: 
oxidize  the  copper  and  produce  tbi 
verdigris  characteristic  of  old  bro 
The  front  of  this  garage  is  finish 
panel  eflfects.  The  cornice  and  e( 
the  columns  were  washed  with 
grout.  Elsewhere  the  surface  of  tl 
Crete  on  the  front  of  the  buildii 
tool-dressed.  This  gives  an  excel! 
pearance. 

The  garage,  covers  an  area  of  7 
260  ft.  The  front  part  is  two 
high  and  contains  ofiSces,  receptioi 
locker  and  supply  rooms,  baths,  et 
rear  part  is  one  story,  and  containi 
chine  repair  shop.  The  central 
the  building  contains  the  large  roor 
mentioned,  73  ft.  wide  by  120  f 
which  is  well  provided  with  wind 
both  sides. 

The  girders  that  span  this  room 
cross-section  of  18x75  ins.  and  ai 
forced  with  25  sq.  ins.  of  steel, 
the  reinforcement  is  not  quite  2  j 
of  the  total  area.  The  reinforcii 
are  used  without  stirrups.  The  re 
through  plates,  and  are  held  by  ni 
hold  these  rods  in  place  in  the 
w^hile  pouring  the  concrete  an  ir 
method  was  devised.  Bolts  w< 
through  the  forms,  from  side  to  si 
these  bolts  supported  the  reinforcit 
On  each  bolt  was  a  sleeve  of  gas  ; 
that  the  bolt  could  be  easily  >t 
when  the  forms  were  taken  dowt 
holes  were  plastered  up  with  morti 


Fig.  2 — General  View  of  Roof  Forms  and  Supporting  Staging. 
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this  method  the  reinforcing  rods  were 
held  exactly  in  position. 

These  girders,  and  the  roof-slabs  as 
well,  were  made  of  concrete  unusually 
rich  in  cement.  Careful  'Selection  was 
made  of  all  the  materials.  The  propor- 
tions were  1  part  Atlas  Portland  cement, 
1%  parts  sand  and  3  parts  crushed  trap 
rock.  Fig.  1  shows  part  of  the  roof  and 
girder  forms,  as  well  as  some  of  the  re- 
inforcing rods. 

In  erecting  the  garage  the  rear  part  was 
built  first,  and,  as  the  panels  for  the  roof 
were  the  same  size  as  in  the  main  part  of 
the  building,  the  same  forms  served  for 
all  parts.  The  front  of  the  building  was 
erected  next,  and  finally  the  main  part 
between  the  front  and  the  rear. 

The  concrete  columns  were  cast  up  to 
the  fillet  in  one  day.  Then  the  top  of  the 
columns,  the  fillet  and  each  entire  75  ft. 
girder  was   cast  in  another  working  day. 


canvas  bags  or  in  strong  barrels  lined 
with  paper.  A  barrel  of  cement  weighs 
376  lbs.  net.  Four  bags  of  cement  com- 
prise a  barrel,  each  bag  of  cement  weigh- 
ing 94  lbs."  The  Atlas  cement  was  deliv- 
ered in  bags  and  emptied  directly  into  the 
mixer.  A  rich  mixture  of  concrete  was 
used  throughout.  Even  in  the  footings 
and  columns  the  mixture  was  1  part  ce- 
ment, 2  parts  sand  and  4  parts  stone,  while 
the  prders  were  made  even  richer,  as 
above  stated. 

The  engineers  who  designed  this  garage 
were  J.  G.  Ellcndt  &  Co.,  of  New  York, 
Mr.  C.  E.  Turrell  having  direct  charge. 
The  contractor  was  Mr.  Hans  Hilton,  of 
White  Plains,  N.  Y.,  who  designed  the 
forms  and  skillfully  executed  the  work  as 
called  for  in  the  specifications  and  plans. 
■Indicative  of  the  excellence  of  the  design 
and  execution  of  the  work,  is  the  fact  that 
when   the   props   were   removed   from   the 
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Fig.  3. — View  Showing  Mixing  Plant  and  Concrete  l-loict. 


k  fairly  wet  concrete  was  used,  and  the 
tamping  was  done  with  a  tamper  made 
of  2x4  in.  scantling. 

The  forms  were  of  1-in.  and  2-in.  boards 
with  2x4-in.  battens,  and  the  props,  were 
of  4x6-in.  sticks.  Very  few  nails  were 
used  where  thev  would  interfere  with  easy 
removal  of  the  forms.  The  forms  on  the 
sides  of  the  large  girders  were  stripped 
two  weeks  after  pouring  the  concrete,  but 
the  bottom  forms  and  props  were  left  in 
place  for  six  weeks. 

Concrete  was  mixed  with  a  Ransome 
mixer.  The  raw  materials  and  the  mixed 
concrete  were  conveyed  in  Ransome  two- 
wheeled  push  carts.  These  carts  proved 
superior  to  ordinary  wheelbarrows,  not 
only  because  of  the  larger  loads  conveyed, 
but  because  the  materials  could  be  ac- 
curately measured  in  the  carts. 

The  specifii-ations  provided  that  the  ce- 
ment should  be  delivered  "either  in  strong 


7o  ft.  girders  their  deflection  was  so  small 
as  to  be  almost  infinitesimal.  We  are  in- 
formed that  the  deflection  was  only  one- 
hundredth  part  of  an  inch. 


Additions  are  now  being  made  to  the 
water  supply  system  of  Rio  de  Janeiro. 
Brazil,  which  will  involve  the  expenditure 
of  $9,000,000,  and  will  bring  an  additional 
supply  of  204,000,000  liters  of  water  per 
day.  The  present  supply  is  146,000,000 
liters  from  11   stations. 


The  grand  total  of  excavation  during 
April  on  the  Isthmian  Canal  was  3,296,- 
096  cu.  yds.  This  was  184,174  cu.  yds.  less 
than  the  grand  total  'in  March. 


The  first  electric  street-car  line  in  War- 
saw, Russia,  was  placed  in  operation  in 
.April.    The  line  has  180  cars. 


A  New  Wall  Form  for  Concrete 
Buildings. 

We  illustrate  herewith  a  new  style  of 
forms  invented  for  concrete  work.  The 
main  idea  in  view  was  to  make  a  hollow 
wall,  while  at  the  same  time  the  wall  would 
be  monolith,  instead  of  being  made  of 
blocks. 

The  forms  themselves  are  made  of  steel, 
in  lengths  as  long  as  5  ft.  Holes  3/32  of 
an  inch  are  punched  in  the  sheets,  but  the 
galvanizing  nearly  fills  them.  These  holes 
allow  the  air  to  escape  from  the  forms 
when  concrete  is  being  placed,  but  it  is 
stated  they  are  too  small  to  let  the  cement 
and  water  run  out.  If  the  form  sticks  to 
the  concrete,  a  brush  dipped  in  water  and 
rubbed  over  the  outside  will  soon  soften  up 
the  surface  so  that  the  form  can  be  easily 
removed.  Beading,  moulding  or  anything 
to  be  placed  in  the  face  of  the  concrete  can 


ContK 


Steel  Wall  Form. 


be  wired  to  the  forms  by  the  aid  of  these 
holes. 

To  build  a  hollow  wall  four  sets  of  forms 
are  used.  These  are  tied  together  by  metal 
ties  1/16  in.  in  thickness  and  iM  in.  wide. 
K  wire  nail  goes  through  holes  in  the  ties 
and  holds  the  metal  form  in  place.  If  a 
solid  wall  is  to  be  built  the  inside  forms  are 
not  used. 

A  patented  paste  is  also  used  to  put  a 
finish  on  the  concrete.  By  mean's  of  this 
paste  put  on  the  forms,  gravel  tiles  or  oth- 
er material  can  be  pasted  to  the  forms  and 
will  stay  in  place  until  the  concrete  has 
been  mixed  and  tamped.  In  this  way  the 
outside  of  a  wall  can  be  given  a  pebble 
finish,  while  the  inside  can  be  covered  with 
tiles.  If  the  form  sticks  to  the  finished  sur- 
face the  paste  can  be  dissolved  by  water  ap- 
plied to  the  outside  of  the  form. 

These  forms,  ties  and  the  paste  are  the 
invention  of  Wm.  D.  Ham,  and  are  being 
placed  on  the  market  by  the  Monolithic 
Hollow  Wall  Co.,  of  New  York. 
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Earth  and  Rock  Section 


Note :  This  Section  U  devoted  to  mctiioda  and  costs  of  excavating  earth  and 
rock  and  bidldlnc  embankments.  It  will  cover  the  gradinc  of  roads  and  raO- 
roads,  diking  and  canal  work,  dredging,  boikling  reaervoirs  and  eartii  dams, 
sewer  and  water  pipe  trenching,  qnarrylttg.  etc 


The  ElectTic-Air  DrilL* 

BV   WILLIAM    L.    SAUNDERS  ^ 

The  Electric-j^ir  drill  has  been  exhaus- 
tively tested  in  the  field,  under  varied  and 
arduous  conditions  and  upon  the  hardest 
rocks.  It  is  now  fairly  in  the  field;  it* 
merits  and  performances  are  matters  of  un- 
impeachable record,  and  its  place  among 
established  competitors  can  be  defimtely 
determined. 

As  a  representative  i>f  the  Ingcrsoll- 
Rand  Co.,  as  well  as  a  member  of  the  In- 
•Stitnte.  1  may  be  permitted  to  add  that 
my  conqiany.  being  largely  interested  in 
the  mannfactnre  of  air-rompressoT?  and 
machinery  driven  by  compressed  air,  ha? 
no  desire  to  injure  its  own  business  by 
-claiming  for  this  new  machine  that  it 
should  immediately  siqiersedc  all  existing 
applications  of  pnenmatic  tran5mi»>ion  oi 
power  for  drilling.  On  the  other  hand,  if 
we  had  not  satisfied  onrselres  that  it  lias 
proved  itself  the  best  for  given  condi- 
tions, the  company  would  not  have  risked 
its  reputation  by  introdncing  it.  and  I.  as 
4  member  of  the  Institute,  would  no:  have 
written   this  paper. 

This  drill  is  correcth  designated ;  it  if 
not  an  electric  drill  but  more  ccjmpiet»-!> 
an  air-drill  than  any  other  in  existence, 
because  it  can  be  driven  by  air  only  and 
Tiot,  like  other  air-driUs.  by  steam  alw 
Yet.  while  it  if  thus  distinctly  air-oper- 
ated, the  power-transmissicm  is  eiectnc. 
and  the  sole  connection  of  the  drill  mith 
the  power-house  is  made  by  tlie  elenric 
wire,  air-compressti's  and  pipt-Imes  b^na 
■emirely  superseded. 

Fig.  I  gives  a  gt-neral  idea  of  the  ap- 
■paratus.  It  shows  a  rock-dn!!.  rcsein'.>'ing 
at  first  glanct.  the  familiar  air  or  sttti-n 
driven  drill,  mourned  in  the  ns'ia!  way. 
and  doing  the  same  kind  of  w'>'k  Very 
near  the  drill,  and  onnected  t'l  it  Vy  iw 
short  lenjrtlis  of  hose.  i<-  a  stna'!  air-cm- 
pressor,  or,  more  prope*"!).  a  p:'.^z"r. 
mounted  upon  a  In'.ie  truck.  T'-it^  cv^^'i 
1ule^  the  entire  ajijiaratii-  of  i.  ^ —x'.r  A'}" 
Fach     dril!    is    atciniijiaiiie'J     'ix     y^     u  j;- 
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imagined;  a  straight  bore,  having  at  each 
end  a  large  opening,  and  a  boss  to  which 
the  hose  is  attached.  The  piston  also  is 
plain,  much  shortened  in  the  body,  with  a 
large  piston-rod,  which  has  a  long  beat- 
ing in  a  sleeve-elongation  of  the  cylinder 
Upon  the  truck  is  mounted  an  electric 
motor,  geared  to  a  horizontal  shaft,  with 
cranks  on  each  end,  which  drive  two 
sii^e-acting  trunk-pistons  making  alter- 
nate strokes  in  vertical  air-cylinders.  One 
of  these  air-cylinders  is  connected  by  the 
hose  to  one  end  of  the  drill-cylinder  and 
the  other  end  of  the  drill-cvlinder  is  con- 


ing in  its  cylinder;  and.  as  a  conse 
the  pressure  upon  one  side  of  tli< 
piston  will  be  increased  and  the  p 
upon  the  other  side  will  be  prop 
ately  reduced,  this  difference  of  p 
causing  the  drill-piston  to  move  an( 
its  stroke.  Just  before  the  end 
stroke,  the  movement  of  the  pulsa 
tons  is  re\-ersed.  and  the  prepoiK 
of  pressure  is  transferred  to  the  otl 
of  the  piston,  causing  a  stroke  in  th 
direction — and  so  on  continuously 
drill  thus  makes  a  double  stroke, 
least  receives  a  double  impulse,  fc 
revolution  of  the  pulsator  crank-sl 
Having  thus  sketched  the  gener: 
ciple  of  operation,  I  will  proceed 
cuss  some  of  the  details.  The  dri 
der,  shown  in  Fig  2,  while  general 
ilar  to  that  of  the  air  or  steam-dri 
many  respects  quite  different;  am 
cially  is  it  remarkable  for  its  sir 
The  usual  operating-valve-chest;  th 


Pig.  1— Electric  Air  Drill. 


neci^d  b>  the  other  hose  to  the  other  air- 
cjlinder.  The  air,  therefore,  in  either  air- 
c^Uri'ler.  in  its  hose  and  in  the  end  of  the 
d'i!)-c)linder  to  which  it  is  connected,  re- 
majrs  there  constantly,  playing  back  and 
forth  throi-ffh  the  ho>c  according  -o  the 
moxement^  of  the  parts,  being  never  dis- 
chir?"  d.  and  only  replenished  from  time 
to  time  to  make  up  for  leakage.  The 
p"1/riety  of  callnig  the  apparatus  a  pul- 
sit'. r  in-'ead  of  a  compressor  is  evident 

The  t---ential  detail*  of  the  cyr!c  I'f 
operati'-in  will  be  easily  understood.  We 
ir.iv  a^sir.e.  to  beifin  with,  that  the  entire 
•y'TT,  !'  t'i'.d  with  air  at  a  prc«s-;re  of 
X>  '  ■:  t:  'to  Thi*  presiiire  being  alike 
•  ;.-.•»  'yjth  'ile-  of  the  dr:II-pi*ton.  it  uil". 
'■<.•••■  r>o  »<-i-,i!in'-y  to  move  in  eii'ier  dinv- 
••'.•'  If.  no*,  the  motor,  instead  ••!  In-inij 
J-  »*t«  J4  a-'-med  to  be  in  motion,  om- 
y  '•:  •' r  pi-'-'n  »iil  he  risinij  in  it*  <:>'in- 
■".'^   -..  f   .■  ,  other  piston   wi"'   be  dc*oef.  1- 


and  the  complicated  means  for  o 
it:  the  main  air-ports  and  the 
little  passages  in  and  connected  1 
chest — are  all  absent,  and  nothin 
their  place.  The  cylinder  heads  : 
foiid  and  both  fastened  securely  i 
The  split  front  head,  the  yielding 
ings  for  both  heads,  the  buffers,  the 
the  side  rods,  etc..  of  other  drills 
l»een  banished.  The  cylinder  is  a) 
plain,  with  direct  openings  into  t 
rior,  and  a  boss  at  each  end  to  wl 
hose  is  attached. 

The  piston  also  has  been  simpliti< 
derice  for  securing  rotation  is  no 
retained:  but  the  enlargement  at 
of  the  piston  rod,  which  constin: 
chuck  and  necessitated  the  split  fro 
has  been  discarded.  The  piston 
much  enlarged  throughout,  and  a 
but  effective  self  tightening  cl 
<'il>pe»l  upon  the  end  of  it. 
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Th^  compressor  or  pulsator  cylinders  are 
likewise  simple.  There  are  no  valves  for 
either  inlet  or  discharge,  and  there  is 
jieither  jacketing  nor  the  slightest  need  of 
it  The  heating  of  the  air  by  the  compres- 
sion stroke  is  compensated  by  the  cooling 
vhich  attends  the  re-expansion  of  the  same 
air,  so  that  it  does  not  become  increasingly 
hot  and  heat  the  parts  of  the  machine  with 
which  it  comes  in  contact. 

While  this  apparatus  as  a  whole  may  ap- 
pear complicated  at  first  glance,  it  is  really 
a  great  advance  in  simplification.  The  parts 
which  it  eluninaccA  are  exactly  tkote  wdkii 
have  always  been  most  troublesome  and 
expensive  to  maintain,  and  both  the  drill 
and  the  compressor  or  pulsator  are  the 
simplest  ever  built. 

In  the  foregoing  description  of  the  prin- 
ciple of  operation  I  assumed  a  mean  air 
pressure  of  about  30  lbs.  in  the  apparatus. 
It  may  be  asked  how  this  pressure  is  se- 
cured and  maintained.  When  the  pulsator 
is  in  operation,  the  air  pressure  in  the  cyl- 
inders alternately  rises  above  and  falls 
considerably  below  the  mean.  >  At  a  cer- 
tain point,  indeed,  it  is  below  that  of  the 
atmosphere;  and  at  this  point  a  little  valve 
is  provided,  which  admits  more  or  less  air. 


but  may  be  made  for  any  other  gauge. 
Special  care  in  leveling  is  not  necessary,  since 
the  pulsator  will  work  at  any  angle  at 
which  the  truck  can  stand. 

Either  a  direct  or  an  alternating  current 
motor  may  be  employed,  the  latter  being 
preferred  because  it  is  a  smaller,  lighter, 
mechanically  simpler,  hardier  machine,  and 
more  nearly  "fool  proof."  Four  different 
speeds  may  be  obtained  with  the  direct 
current  and  two  from  the  alternating  cur- 
rent motor — in  the  latter  case  full  speed 
for  steady  running  and  a  considerably 
lower  speed  for  starting  a  hole  or  work- 
ing through  bad  ground,  with  immediate 
transition  from  the  one  speed  to  the  other, 
as  required.  The  controller  is  on  the  top 
of  the  motor  and  the  operator  at  the  drill 
can  start,  speed  or  stop  the  motor  by 
simply  pulling  a  cord,  this  being  the  only 
connection.  The  electrical  connection  ends 
at  the  motor,  both  the  hose  and  the  cord 
insulate  the  drill  and  the  operator  is  never 
exposed  to  the  current. 

The  s-C  electric-air  drill  may  be  re- 
garded as  the  full  equivalent  of  the  3.25-in. 
standard  air  drill  of  any  make;  of  its  com- 
parative efficiency  something  will  be  said 
later.      The    power    requirement    for    this 


Erxf-Contr. 
Fig.  2— Sketch  of  Drill  Cylinder  of  Electric  Air  Drill. 


until  a  sufficiency  has  been  provided.  At 
the  beginning  of  operation  the  influx  of 
air  is  rapid,  so  that  no  time  is  lost  in  get- 
ting sufficient  pressure  to  begin  with.  The 
admission  of  air  and  also  the  apportion- 
ment of  relative  volumes  thereof  to  the  two 
ends  of  the  drill  cylinder  are  easily  ad- 
justed by  the  operator. 

The  electric-air  drill  is  not  troubled  by 
the  freezing  up  or  choking  of  the  exhaust, 
"because  there  is  no  exhaust.  Moreover, 
the  air  docs  not  accumulate  moisture,  and 
the  temperature  does  not  fail  to  the  freez- 
ing point.  Again,  air  becomes  and  remains 
a  constant  vehicle  for  the  copveyance  and 
distribution  of  the  lubricant.  A  certain 
amount  of  oil  being  contributed  to  the  sys- 
tem at  regular  intervals,  it  would  be  more 
difficult  to  prevent  than  to  insure  its  reach- 
ing every  working  part. 

The  length  of  hose  employed  seems  to 
he  limited  to  about  8  ft.  on  each  side.  The 
hose  may  be  attached  to  either  side  of  the 
drill,  but  each  always  to  its  own  end  of 
the  cylinder.  This  length  of  hose  gives  all 
necessary  liberty  for  the  location  of  the 
pulsator  truck  near  the  drill.  The  truck 
(of  steel,  with  flanged  wheels)  is  usually 
made  for  the   standard   18-in.   mine  track. 


drill  is  from  18  to  20  amperes  at  220  volts, 
or  from  9  to  10  amperes  at  440  volts — the 
electrical  equivalent  of  about  5  h.p.  The 
system  being  a  closed  circuit,  this  is  inde- 
pendent of  conditions  of  altitude,  which 
make  so  much  difference  with  the  work  of 
the  air  compressor  which  supplies  the  or- 
dinary air  drill. 

The  4-C  electric-air  drill  uses  a  3-h.p. 
motor,  and  is  a  much  lighter  drill  through- 
out, equivalent  to  a  2.75-in.  standard  air 
drill.  Table  I  gives  particulars  of  size, 
weight,  etc.,  of  both  of  these  drills. 

The  electric-air  drill  strikes  a  blow 
normally  so  much  harder  than  that  of  the 
air  drill  of  the  same  capacity,  that  it  has 
been  found  advisable  in  many  cases  in 
"dressing"  the  steel  bits  to  make  them 
blunter  or  thicker,  in  order  to  avoid 
breakage.  The  practical  force  of  the  drill 
had  not  been  computed  beforehand,  but 
was  demonstrated  in  extensive  practice  and 
experiment,  and  the  clear  and  sufficient  ex- 
planation came  later. 

The  drill  piston,  when  running  at  full 
speed,  and  making  a  stroke  for  each  rota- 
tion of  the  pulsator  crank  shaft,  does  not 
strike  cither  head.  The  hole  by  which  the 
air  enters  the  cylinder  from  the  hose  is  lo- 


cated, not  at  the  extreme  end,  or  close  to 
the  head,  of  the  cylinder,  but  a  certain  dis- 
tance away,  so  that  when  the  piston  ap- 
proaches the  head  a  portion  of  inclosed  air 
acts  as  a  cushion,  which  first  checks  the- 
piston  and  then  shoots  it  back.  The  piston 
thus  starts  upon  its  working  stroke  im- 
pelled by  a  certain  amount  of  force,  which, 
we  may  say,  has  been  saved  over  from  the 
preceding  stroke  to  be  utilized  for  this. 
The  piston  after  being  thus  started  is  driv- 
en forward  by  an  air  pressure  which  in- 
creases as  it  advances,  the  pulsator  piston 


TABLE    I.— Dimensions,    Weights,    Etc.,    of 
Temple-InKeraoll  Electrlc-AIr  Drills. 

6-C.  4-C. 

Diameter  of  drin-cyllnder. .  6H  In.        4.75  in. 

Length  of  stroke   8     in.        7      In. 

Length    of     drill — end     of 

crank  to  end  of  piston..  45     in.      42      In. 
Depth  of  hole  drilled  with- 
out change  of  bit   24     In.      20      In 

Depth     of    vertical     holes 

machine  will  drill  easily  16     ft.         8      ft. 
Diameter   of   holes   drilled 

from    1.76  to  2.75     1  to  1.5    in. 

Strokes  per  minute    425  460 

Horse  power  (at  motor) . .     5  3 

WEIGHTS. 

Lb.    Lb. 
Drill    (unmounted,    with    wrenches 

and    fittings)    300    ia2 

Pulsator  complete  with  direct-cur- 
rent motor,  mounted  on  truck...     883    585 

Pulsator  alone  ' 271    180 

Truck    102     100 

Motor 400    275 

Motor  without  armature    330    216 

Armature    alone    82      59 

Controller,  switch  and  rheostat 72      50 

Entire  equipment  ready  for  ship- 
ment, Including  drill,  pulsator, 
direct-current  motor,  fittings, 
wrenches  and  extra  parts,  but  no 
mountings,    steels   or   blacksmith 

tools    1.680     902 

Pulsator  complete  with  30-  or  60- 
cycle    alternating-current    motor 

mounted   on    truck    630     360 

Pulsator  alone    271      180 

Truck    102     100 

Motor     202     137 

Motor  alone   46      84 

Controller-switch    with    base 46      45 

Truck  cross-bars  for  motor    16      15 

Entire  equipment  ready  for  ship- 
ment. Including  drill,  pulsator, 
30-  or  60-cycle  alternating-cur- 
rent motor,  fittings,  wrenches, 
and  extra  parts,  but  no  mount- 
ings, steels  or  blacksmith  tools..  1. 030    680 

Tripod  with  weights   640     430 

— Note. — Weight  of  column  and  shaft-bar 
mountings  will  var>'  with  their  length  and 
diameter. 


being  in  the  attitude  of  chasing  and  gain- 
ing upon  the  drill  piston  for  a  considera- 
ble portion  of  the  stroke,  while  in  the  case 
of  the  ordinary  drill  piston,  driven  by  a 
constant  flow  of  air  from  which  it  runs 
away,  the  pressure  must  constantly  dimm 
ish  as  the  piston  speed  is  accelerated.  In 
the  same  way  by  the  action  of  the  other 
pulsator  piston  the  opposing  pressure  upon 
the  advancing  side  of  the  drill  piston  is  a 
diminishing  pressure  instead  of  the  con- 
stant atmospheric  resistance,  and  these 
combined  cause  a  greater  unbalanced  dif- 
ference of  pressures  upon  the  opposite  sides 
of  the  drill,  a  more  rapid  acceleration  of 
the  piston  movement  and  a  consequent 
higher  velocity  and  force  at  the  moment  of 
impact  of  the  steel  upon  the  rock.   • 

Perhaps  the  most  gratifying  and  also 
surprising  revelation  of  all  in  connection 
with  the  electric-air  drill  is  the  now  in- 
disputable fact  that  it  takes  only  from  one- 
third  to  one-fourth  of  the  power,  at  the 
power  house,  to  drive  it   to  do   the   same 
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work.  This  is  accounted  for  by  the  fact 
that  the  same  air  is  used  over  and  over, 
and  that  all  of  its  elastic  force  is  availed 
of  in  both  directions  instead  of  exhausting 
the  charge  for  each  stroke  at  full  pressure. 
There  are  also  no  large  clearance  spaces  to 
fill  anew  at  each  stroke,  as  these  spaces  are 
never  emptied. 

A  valuable  feature  of  the  electric-air 
drill  is  the  ability  to  yank  the  bit  free  if 
stuck  in  a  hole  and  immediately  continue 
its  work.  When  the  bit  of  the  ordinary  air 
or  steam  drill  sticks  in  the  hole  the  drill 
stops  and  the  drill  runner  must  free  the 
bit  as  best  he  can.  Ordinarily  the  feed  is 
run  up  and  down,  the  drill  is  hammered 
and  things  are  coaxed  in  various  ways  un- 
til the  bit  is  free.  When  the  bit  of  the 
electric  air  drill  sticks,  the  motor  and  the 
pulsator  pistons  do  not  stop.  If  the  drill 
piston  is  making,  say  400  strokes  a  min- 
ute, as  soon  as  the  bit  becomes  stuck  the 
piston  will  receive  per  minute  400  alter- 
nate thrusts  and  pulls  with  full  force,  and 
nothing  could  be  more  effective  for  free- 
ing the  bit  than  these  alternate  thrusts  and 
pulls.  Often  when  the  bit  sticks  and  be- 
fore the  runner  can  get  ready  to  do  any- 
thing about  it,  the  drill  frees  itself  and  is 
running  again  as  if  nothing  had  happened. 

The  coming  of  the  electric-air  drill  sug- 
gests many  possibilities  and  ominously 
means  much  to  established  interests.  It 
necessarily  suggests  a  revolution  in  meth- 
ods and  sometimes  perhaps  a  superseding 
of  the  old  plants  throughout  In  the  work- 
ing of  the  new  drill  the  old  central  air 
compressor  plants  are  absolutely  worthless, 
but  it  is  not  easy  to  imagine  any  general 
abandonment  of  them.  After  all,  the  result 
may  probably  be  that  the  new  drill  will  not 
to  any  great  extent  drive  out  the  old,  but 
will  make  a  new  field  of  employment  for 
itself,  and  in  that  way  lead  as  usual  to  a 
considerable  enlargement  of  the  already 
extensive  business  which  is  behind  it.  As 
has  been  shown,  the  electric-air  drill  is  far 
from  an  electric  drill,  but  the  ordinary 
electric  current,  now  nearly  everywhere 
available,  can  be  used  for  operating  it. 

In  planning  new  installations  the  electric- 
air  drill  is  to  be  most  seriously  considered. 
The  relative  final  cost  of  operating  this  or 
any  other  drill  is.  after  all,  the  decisive 
question,  due  recognition,  of  course,  being 
given  to  the  peculiarities  of  each  drill,  fa- 
vorable or  otherwise,  which  are  not  com- 
putable, but  which  still  have  weight  in  de- 
termining the  selection,  "other  things  being 
equal." 

When  the  electric-air  drill  is  operated 
without  its  own  generating  plant,  the  cur- 
rent being  taken  from  a  large  power  com- 
pany, some  very  low  figures  are  already  on 
record.  At  Idaho  Springs,  Colo.,  a  minr 
shaft  was  put  down  67  ft.  in  24  shifts  and 
the  total  power  cost  was  $24  for  the  entire 
work. 

In  making  rock  excavalion«.  for  bi'ilding 
purposes  in  New  York  city  and  »-l'.»-vihfrff, 
steam  drills,  having  a  temporary  V^ilrr  in- 


stallation, are  frequently  used.  The  elec- 
tric-air drill  not  only  avoids  the  expense 
of  the  boiler  equipment  but  will  do  the 
work  at  a  much  lower  cost,  the  current  be- 
ing supplied  by  one  of  the  big  electric 
power  companies. 


A  Combination  Ditching  and  Tile  Lay- 
ing Machine  for  Fann  Drainage. 

The  accompanying  illustration  shows  the 
main  portions  of  a  unique  machine  for 
farm  drainage  work  that  has  been  tested 
out  with  satisfactory  results  in  several  im- 
portant pieces  of  actual  work.  The  ma- 
chine as  will  be  observed,  consists  of  two 
units ;  the  excavator  and  tile  laying 
mechanism  and  the  propelling  and  operat- 
ing mechanism.  The  relation  of  the  two 
units  is  clearly  shown  by  the  illustration. 

This  machine  is  designed  particularly 
for  farm  drainage  work  and  for  successful 
operation  on  soft  ground.  For  the  latter 
purpose  the  gasoline  engine  which  propels 


in  diameter  and  13  ft.  deep.  TI1 
wheel  machine  digs  a  ditch  for 
tile  from  12  to  24  ins.  in  diainel 
double  wheel  machine  can  be  ad; 
small  sizes  by  simply  removing  01 
beam  and  chain.  The  speed  of 
is  as  follows:  Ten  feet  deep,  1 
hour;  7  ft.  deep,  140  ft.  an  hoi 
deep,  160  ft.  an  hour;  2  ft.  deq 
an  hour. 


The  German  postal  authorities 
city  officials  of  Berlin  have  conci 
gotiations  for  a  scheme  to  cot 
general  postoffice  in  that  city  with 
ous  branch  offices  by  the  constr 
an  underground  railway,  by  11 
which  the  more  rapid  distributic 
mail  bags  to  and  from  the  mail  t 
be  effected  at  a  speed  of  about 
an  hour.  The  railway  will  b( 
without  a  guard  or  driver,  and 
nel,    which    will    be    placed   close 


View  of  Combination  Ditching  and  Tile  Laying  Machine. 


and  operates  the  ditcher  proper  is  mounted 
on  an  endless  traction  having  a  broad 
bearing  surface  on  the  ground.  Also,  the 
ditcher  proper  is  mounted  on  skids  which 
by  the  means  shown  are  made  variable  in 
height.  By  this  means  the  ditchers  will 
operate  on  sidling  ground  and  excavate  a 
perfectly  vertical  ditch.  The  traction  and 
ditcher  each  weigh  about  4,000  lbs.,  and 
when  moved  from  one  job  to  another  are 
mounted   on  wheels  and  hauled  by  teams. 

The  excavating  action  of  the  ditcher  is 
obvious  from  the  illustration.  The  scraper 
buckets  are  self-cleaning  and  automatically 
discharge  into  a  conveyor  which  deposits 
the  spoil  well  to  one  side  of  the  ditch. 
Just  back  of  the  excavating  wheel  is  a 
shield  which  carries  the  chute  into  which 
the  tile  are  put.  This  shield  maintains  the 
sides  of  the  ditch  and  prevents  caving  onto 
or  under  the  tile. 

This  machine  is  made  in  two  styles  by 
the  .St.  Paul  Ditcher  and  Carrier  Co..  St. 
F'anl,  Minn.  The  single  wheel  machine 
digs  a  ditch   for  and  lays  tile  4  to  12  ins. 


the  road  surface,  is  to  be  only  ! 
height  by  71  ins.  in  width.  E 
or  car  is  intended  for  the  convey 
large-sized  mail  bag.  The  com{ 
will  be  composed  of  a  dwarf  ele< 
motive  and  not  more  than  4  tm 
locomotive  will  have  a  pair  of  a 
furnished  with  a  motor.  The  lii 
double  track  throughout,  consti 
a  16.13-in.  gage.  Over  each  tra( 
conductor  rails.  A  trench  will 
vided  between  the  two  lines  of 
that  a  man  will  be  able  to  pas 
the  timnel.  The  railway  is  to  b< 
by   electricity. 


At  the  beginning  of  last  year  t 
10.776  miles  of  railways  in  op< 
Brazil. 


In  1907  the  1,200  street  and  i 
railway  companies  operating  in  t\ 
States  carried  nearlv  8,000,000,0( 
gers.  These  companies  operatec 
aggregate  of  40,000  miles  of  track. 
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Unclassified  and  General  Articles 


Note:  This  section  is  devoted  to  methods  and  cost  articles  on  construction 
worl<  not  properly  coming  under  any  of  the  preceding  classifications. 


The  Municipal  Asphalt  Repair  Plant 
of  the  Borongh  of  Brooklyn,  and 
Data  on  the  Cost  of  Oper- 
ating It. 

The  asphalt  repair  plant  of  the  Borough 
of  Brooklyn,  N.  Y.,  was  placed  in  operation 
00  June  13,  1907,  and  the  data  which  fol- 
low cover  the  period  to  Dec.  31,  1907.  The 
plant  was  constructed  for  the  city  by  the 
Warren  Asphalt  Paving  Co.  and  has  been 
operated  by  the  Bureau  of  Highways,  Mr. 
Jno.  S.  Sheridan,  Chief  Engineer,  to  whom 
we  are  indebted  for  the  information  in  this 
article. 

The  plant  buildings  are  built  of  steel,  and 
all  wall  coverings  are  covered  with  No.  26 
galvanized  corrugated  iron;  all  roofs  are 
covered  with  the  same  material  of  No.  22 
gauge.  The  main  portion  of  the  building 
is  three  stories  high,  the  second  story  con- 
taining the  mixing  and  weighing  apparatus. 
The  floors  of  both  the  second  and  third 
stories  are  constructed  of  reinforced  con- 
crete to  render  them  fire  proof.  The  third 
floor  is  arranged  so  as  to  give  easy  access 
to  all  of  the  bins  and  elevator  driving 
mechanism.  The  tank  room  is  two  stories 
high,  the  upper  or  charging  floor  being  cov- 
ered with  reinforced  concrete.  The  engine 
room  is  one  story  high.  Ventilation  on  the 
second  floor  of  the  tank  room  and  mixing 
platform  is  secured  by  hanging  hinged  shut- 
ters, which  may  be  closed  to  keep  out  rain. 
The  third  story  of  the  main  building  has 
galvanized  iron  louvers  in  addition  to  the 
windows  to  furnish  light  and  ventilation. 

The  equipment  includes  three  self-con- 
tained rotary  dryers  manufactured  by  the 
Warren  Asphalt  Paving  Co.,  two  of  which 
are  used  for  drying  and  heating  sand  and 
one  for  binder  stone.  The  revolving  cylin- 
ders of  these  dryers  are  40  in.  in  diameter 
and  19  ft  6  in.  long  and  are  made  of  J^-in. 
steel  plate,  with  vanes  running  longitud- 
inally therein,  to  lift  the  material  being 
dried  to  the  top  of  the  shell  and  drop  same 
through  gases  running  through  the  inside 
of  them.  Each  of  these  driers  has  a  grate 
surface  of  at  least  29  sq.  ft.  and  draft  is 
supplied  to  the  double  driers  by  a  50  in. 
steel  plate  exhauster  and  to  the  single 
driers  by  a  40  in.  steel  plate  exhauster,  each 
exhaust  fan  discharging  into  a  cyclone  dust 
collector.  The  double  dryers  are  fed  by 
two  elevators  which  feed  directly  into  them 
without  the  use  of  a  worm  conveyor,  while 
the  sinple  driers  have  a  single  raw  material 
elevator.  Each  drier  set  is  driven  inde- 
pendently so  that  either  drying  set  may  be 
used  at  the  same  time  or  independently. 
Each  drying  set  discharges  into  an  ele- 
vator fitted  with  10  in.  by  6  in.  malleable 
iron  buckets,  on  a  malleable  iron  elevator 


chain  which  conveys  the  material  to  the  re- 
spective bins. 

The  binder  stone  and  hot  sand  storage 
bins  are  made  of  steel  and  have  a  capacity 
when  level  full  of  9  cu.  yds.  The  hot  stone 
sand  bin  is  fitted  with  a  rotary  screen  24  in. 
in  diameter  and  has  an  effective  screening 
length  of  3  ft.  This  screen  is  so  arranged 
that  in  case  it  is  desired  to  mix  binder  from 
this  bin  the  screen  may  be  readily  moved 
out  of  the  way  to  allow  the  binder  stone  to 
drop  directly  into  the  bin.  Each  of  these 
bins  are  enclosed  in  a  suitable  covering  to 
obviate  as  far  as  possible  the  loss  of  heat 
from  open  bins  and  to  reduce  to  a  minimum 
the  dust  which  always  arises  from  screen- 
ing hot  dried  material  A  suitable  tailing 
spout  is  provided  to  carry  the  rejections 
away  from  the  sand  screen. 

The  material  from  each  of  the  bins  is 
drawn  by  gravity  through  an  orifice  in  the 
bottom  of  them  by  means  of  a  swinging 
gate  into  the  weighing  box,  having  a  ca- 
pacity when  full  of  at  least  11  cu.  ft.  This 
weighing  box  rests  on  platform  scales 
which  allow  an  accurate  weighing  of  each- 
batch  of  material,  and  each  scale  is  fitted 
with  a  double  beam  so  that  the  amount  of 
dust  used  in  each  batch  of  topping  may  be 
accurately  weighed  also.  A  dust  bin  is  pro- 
vided, capable  of  discharging  into  the  sand 
weighing  box.  The  dust  bin  is  filled  by 
means  of  an  elevator  reaching  to  the 
ground  floor  with  a  suitable  boot  into  which 
the  dust  may  be  emptied  to  the  elevator. 
The  weighing  boxes  discharge  into  mixers, 
capable  of  mixing  thoroughly  and  econom- 
ically batches  of  at  least  9  cu.  ft.  of  sand 
and  10^.  ft.  of  binder.  Each  mixer  is  pro- 
vided with  a  clutch  which  may  be  thrown 
out  quickly  in  case  of  accident  to  the  ma- 
chine. These  mixers  discharge  by  gravity 
into  teams  which  drive  directly  underneath 
and  the  driveways  have  sufficient  clearance 
so  that  teams  will  not  interfere  with  each 
other  \vhen  driving  under  their  respective 
mixers. 

For  the  preparation  of  asphalt  cement 
three  mixing  agitating  tanks  are  provided, 
having  a  capacity  of  1,500  gallons  each. 
These  tanks  are  so  arranged  that  the  agita- 
tion of  either  one  or  all  may  be  operated 
separately  or  together.  These  tanks  are  en- 
closed tanks,  capable  of  withstanding  15  lbs. 
of  air  pressure.  The  asphalt  is  fed  into 
asphalt  buckets  by  stand  pipes  running  to 
the  bottom  of  each  tank  on  each  end  and 
rising  above  the  floor  to  a  sufficient  height 
to  discharge  properly  in  the  asphalt  weigh- 
ing buckets.  The  tanks  are  so  arranged 
that  either  of  the  three  tanks  or  all  of  them 
may  be  used  for  asphalt  cement  to  supply 
either  one  or  both  mixers. 

Asphalt  buckets  are  suspended  on  a  suit- 


able carrier  running  on  overhead  trackways 
leading  from  the  asphalt  tanks  to  each  of 
the  mixers  and  each  bucket  is  supplied  with 
scales  which  weigh  the  bucket  full  and 
empty. 

A  barrel  elevator  is  used  to  hoist  the  as- 
phalt barrels  from  the  ground  floor  to  the 
charging  floor.  This  elevator  is  driven 
from  the  agitating  tank  engine,  so  that  the 
tanks  may  be  charged  at  night  without  run- 
ning the  whole  plant.  Steam  is  supplied  by 
a  60  h.  p.  water  tube  boiler,  manufactured 
by  the  Babcock  &  Wilcox  Co.  Power  to 
the  main  portion  of  the  plant  is  supplied  by 
a  10  in.  X  12  in.  automatic  cut-off  center 
crank  engine, '  manufactured  by  the  Erie 
Engine  Works,  Erie,  Pa.  The  engine  is 
capable  of  producing  56  h.  p.  when  running 
at  253  revolutions  per  minute,  with  50  lbs. 
mean  effective  pressure.  Since  it  is  desir- 
able to  have  the  power  for  the  agitating 
tanks  independent  from  the  main  engine 
so  that  the  tanks  may  be  charged  and  agi- 
tated without  running  the  rest  of  the  plant 
power  is  supplied  for  this  purpose  and  to 
the  barrel  elevator  by  a  5  in.  x  5  in.  vertical 
automatic  cut-off  engine,  manufactured  by 
the  Sturdevant  Blower  Works,  Hyde  Park, 
Mass.,  capable  of  producing  9  h.  p.  when 
running  450  revolutions  per  minute. 

Compressed  air  for  use  in  forcing  the 
asphalt  out  of  the  tanks  and  for  other  pur- 
poses is  furnished  by  a  6  in.  x  8  in.  x  12  in. 
Knowles  direct  acting  air  compressor, 
capable  of  supplying  50  cu.  ft.  of  free,  air 
per  minute  at  15  lbs.  pressure. 

Power  from  the  engine  to  the  main  shaft 
is  carried  by  a  16  in.  6-ply  rubber  belt  and  the 
distributing  arrangements  for  power  used 
throughout  the  plant  are  such  (hat  either 
the  binder  or  topping  portion  of  the  plant 
may  be  thrown  out  of  gear  without  inter- 
fering with  the  operation  of  the  rest  of  the 
plant.  The  dust  elevator  is  provided  with 
a  clutch  so  that  it  may  only  run  when  it 
is  needed. 

The  following  cost  data  cover  the  period 
from  June  13,  1907,  when  the  plant  was 
placed  in  operation,  to  Dec.  31,  1907: 

COST  OF  PLANT. 

Contract   $22485.00 

Engine    and    boiler     foundations, 

piles,   etc S09.54 

Ofiice  and  sheds 712.00 

Fire  ext'ing  150.00 

'  Oil  tank  365.00 

Extra  parts — machinery 411.76 

Office  furniture  and  equipment —  174-38 
Electrical    work,    wiring,    lights, 

annunciators   58.80 

Four  asphalt  rollers 6,156.00 

Twelve  asphalt  trucks 4,920.00 

Tools  and  gang  equipment 2,00045 

Miscellaneous   337.35 


Total   $38,280.18 

FIXED  CRAKGES. 

Interest  on  payments  on  above  at 
5%   $89710 

Depreciation  on  plant  at  10%  (65^ 
months)   on  $37,892.08 2,052.49 
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Rent  of  plant  grounds,  $1,440  per 
year,  7  months S^aoo 


Total   $3,789-59 

The  total  product  of  the  plant  was  8475 
boxes  of  wearing  surface  and  binder.  These 
boxes  are  9  cu.  ft.  at  the  plant.  During 
transportation  from  the  plant  to  the  job 
there  is  a  consolidation  of  the  wearing  sur- 
face material  in  the  truck.  This  has  been 
found  to  be  on  an  average  load  and  dis- 
tance a  trifle  less  than  3  per  cent  of  the 
original  bulk.  On  binder  this  consolidation 
is  not  appreciable.  The  9  ft  box  of  wear- 
ing surface  mixture  as  delivered  on  the  job 
is  therefore  taken  to  contain  &75  en.  ft 
The  product  of  the  plant  consisted  of  6.951 
boxes  of  wearing  surface  mixture,  equiv- 
alent to  60^21  cu.  ft.  and  1.524  boxes  of 
binder,  equivalent  to  13,716  cu.  ft.  The 
total  product  was  therefore  74.537  cu.  It 
The  expenditures  for  supen-ision,  labor, 
materials  and  supplies  on  the  above  produc- 
tion was: 

Superintendent  asphalt  repairs...  $1^63.13 

Plant  labor  (including  foremen).  12.1883^ 

Street  labor  (including  foremen).  I9g970.33 
Trucking,  team  and  driver,  at  $6 

P«"  day  7«'5^5 

Cord  wood  (68  cords » TTtao 

Dumping  privileges 149^05 

Oil   166.54 

Waste  92.08 

Rosendale  cement  150.00 

Canvas  covers  35-45 

Miscellaneous  supplies  63.15 

Coal  for  rollers.  47.6  ions,  at  $5.50.  j6ii!o 

Coal  for  plant,  315  tons,  at  $398.-  1.253.70 

Repairs — tools    206.23 

Repairs — plant    769.95 

Flux  (96,820  It>s.),  12.102.5  eal,  at 

7*11  cts 89^.52 

Asphalt.  40  tons  at  $24.77  per  ton, 

29s  tons  at  $24.80  per  ton Kjo6«o 

Stone  dust,  296.2  tons  at  $3.50  ton.  7^14.00 
Binder    stone,    5864    cu.    yds.    at 

$MS  cu.  yd 830.32 

Asphalt    sand.   2il7l    cu.    yds.    at 

$75   (less  credit  on  100  yds.  at 

$  75  of  grit  to  Wallabout » 2.078  25 


Total   $58^47,69 

Kxed  charges   3.7813.59 

Grand  toul  $62^37.28 

The  material  used  in  the  6.951  boxes  of 
wearing  surfaces  was  as  f<iil<)ws: 

2.771  cu.  }ds  sand  at  $.75  cu.  yd.  $2X>78.25 
592416  lbs.  dust  at  $3  50  per  ton  764.00 
9I,27.<  lbs.    (11409  galv.)    flux   at 

$.07 ,w;  per  gal «4i4i 

(31,630  I1)S.   asphah    at   $2480   pi-r 

•f-n    7AV2I 

Total    $n.?rt87 

Cost  of  material  (nr  lyx $i.6!;7 

The  sanfl  m<-aMir<-(l  in  -' "w  (.i*  pai'l 
for)  allows  for  wakle  in  yard.  i.-'i'i-K'  ari'I 
loss  of  weight  on  moist>ir<-  I  !,<  a't;a! 
qnantrty  of  h<atc<l  <Iry  sarnl  as  w.jj/'-.f)  in 
on  mixiriK  platform  was  2.11^1  •-■!    y<|.    '['■<! 


weights  of  stone,  asphalt  flux  and  dust  are 
as  weighed  in. 

The  materials  used  in  the  1.524  boxes  of 
binder  were  as  follows : 

=864  cu.  yds.  stone  at  $145  cu 

yd. $850.32 

5o46  It's      (693    gals.)     flux     at 

$^07^*  per  gal 51. 11 

38J70  lbs.  asphalt  at  $24.80  per  ton.     475.79 


■'=      -':;2      ■■• 


Material*: 

Flux    $«.«S4«  M.12I0 

Asphalt     •.»2«  tl270 

Sand    0.2M0 

DuBt 0.1100 

Stone    O-iSSO        


$0.« 
0.1 
O.C 
0.« 


Toul  $1 J77-^ 

C«i»t  of  material  per  box $0,904 

Ali  pn«!s  are  for  the  material  delivered 
in  yard  at  plant. 

The  cost  per  box  of  supervision,  fixed 
charges,  supplies,  coal  and  repairs  was  $1,- 
070,  or  $0.1223  per  cubic  foot  of  asphalt 
wearing  surface  and  $0.1190  per  cubic  foot 
of  binder. 

The  cost  per  box  for  labor  and  trucking 
was  $4,727,  or  $0.5400  per  cubic  foot  of 
asphalt  wearing  surface  and  $0.5252  per 
cubic  foot  of  binder.  The  cost  complete 
for  wearing  surface  was  $7454^  per  box; 
for  the  binder  the  cost  complete  was  $6,701. 

Sl-HMAkV   OF    COSTS. 

Wearing 

Surface. 

Per       Per 

Box.     Cu.  Ft. 

$1894 


TotaJii    tO.MHO     J1.S570    $0.1 

General    Coats.  S.T>T        S.i97       .( 


Binder. 


Materials 

Sapervis..  nx- 
ed.  charges, 
etc   

I.jib<ir        and 
trucking  . . . 


$1,657 


Per 
Box. 
$0,904 


Per 
Cu.  Ft. 
$.1004 


1.070      .1223      1.070      .1190 


+727       5402      4-727      -5252 


Total   $7454  $0.8519    $6,701  $0.7440 


Orand  Totala.SCiOlO  $T.4S4«  tO.S 
The  wages  paid  for  eight  hou 
were:  Plant  forcmaii,  $6.00; 
$4.00;  rakers,  $2.50;  tampei 
smoothers,  $2.00;  laborers,  $2.c 
$6.00. 

The  charge  for  trucking,  |; 
total  tmdc  time  at  $6  per  day,  ai 
all  delays  at  plant  and  on  stree 
trucking  old  asphalt  and  debris 
The  average  haul  was  4.14  n 
plant ;  129  kiads  traveled  5344  a 
to  job— to  25  different  locations 
tions  of  the  borough.  Observal 
loads  for  rate  of  travel  for  load 
72  cu.  ft  wearing  surface  on  i 
2.15  miles  per  hour.  The  plan 
free  dump  on  a  considerable  q 
old  asphalt  The  total  number  c 
days  was  134?  out  of  202.  The  co 
for  labor  (plant  and  street)  has  > 
siderably,  depending  principally  o 
put 

The  accompanying  table  s; 
monthly  costs,  the  total  product  a 
ly  box  cost: 


BBOOKLV.V    ASPHALT    KEPAIR    PLANT — MONTHLY 

COST. 


Month. 

June     

July     

Autcust 
September. 
<^)ctol)er     . . 
November 
I>ec«'ml)er   , 
Total 


Plant 
Labor. 
.t  1.004.37 
.  1.114.00 
.  2.032.75 
.  2.0.16.  S7 
.  2..';5«.50 
.  1,470.S7 
.  l.»52.»8 
.tl2.1»8.34 


Street 

Lat>or. 

$  803.75 
3.129.00 
3.(1S.47 
2.930.49 
3,S55.98 
2.998.89 
2.832.7.1 

319.970.33 


Truck - 

tog. 

t    M7.2J 

1.0M.00 

1.3S9.0O 

9<3.on 

1,M)<.00 

1.537.50 

1.117.50 

J7.915.25 


COSTS.   TOTAL   PBOOUCT   AND 

MONl 

r. 

lAbor 

Product. 

Cost. 

% 

% 

Boxea. 

Pier  Box. 

Street. 

Pton 

331 

$•.57 

37 

4« 

1.201 

4.42 

59 

21 

1.330 

5.17 

52 

29 

1.415 

4.20 

4» 

34 

1.909 

4.04 

47 

S3 

1.305 

4.C0 

50 

24 

984 

COO 

46 

33 

S.475 

•34.7S 

•49.* 

•30 

•Avpraite. 


Thtsc  costs  are  on  a  basis  of  8.75  cu.  ft 
per  Ixix  as  <lelivered  on  the  street,  equiv- 
alent to  $.85  per  cubic  foot  for  wearing 
surface  and  for  binder,  9  ft.  box,  $.74'-i  per 
cubic  iofjt. 


The 


he  accompanying  table  gives  an  analysis 
f  the  costs : 

•»a:;2    x-":;!    ■■•2 


The  establishment  in  Ireland 
electric  supply  generated  by  pea 
first  of  its  kind  in  Great  Britai 
posed  by  the  Dublin  and  Cent 
Electric  Power  Co.  The  con 
poses  to  supply  electricity  to  i 
counties  Dublin,  Kildare,  Q 
Kings,  and  has  arranged  to  pc 
acres  of  peat  bog  in  the  distric 


(i'-fural    i'tintn: 

P'JljrTirjK-iKlene*-    30.1608 

J'lalil     l.:it..»r     1.4S80 

K'r«-<l   I-il«.r   2.3J60 

Tnj.  kiDK    0.9338 

\\i,.,<\,    Klre  WiiKon  Fuel.  0.0909 

'•'.al.    I'Urit    0.1478 

<••...).     H'.U.rn 0.0307 

Ixiiiif,    J'rivll<-KP» 0.0176 

H'-r,l     0.0990 

III'  r<-»t    0.10.")8 

I"  I  re.  ..,i|.,n     0.2420 

l:'-i.oi«   ii,  toolH 0.0243 

l'--i.iii»    t..   I  lani 0,0906 

41.*' e;     yinii.Hi-f     0.0.'>97 


7'.tal«      $i.T970  $0,662.".  $".6442 


$0.0184 

$0.0179 

0.1645 

0.1598 

0.2695 

0.2618 

0.1067 

0.1037 

0.0103 

0.0101 

0.0169 

0.0164 

0.0034 

O.O034 

0  0020 

0.0020 

0.0112 

O.OIIO 

0.0120 

n.0117 

0  0277 

0  0269 

0.0027 

0.t'O27 

0.01 0.f 

0  0102 

0,006S 

0  0<tS6 

.\  scheme  has  been  submitted  ti 
ish  government  for  a  canal 
northern  part  of  the  peninsula 
making  large  use  of  the  Liim  F 
passes  imo  thi  peninsula  fror 
tegat  for  a  considerable  dists 
The  canal,  as  planned,  would  h 
of  'X:2r,  ft. 


The  .\ustri.nn  goyemnient  is 
rIectrifvHng  2.000  miles  of  tnit 
way  system  in  that  country. 
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Metbods  and   Costs*  Some   Old*    Some  ^^  '"''^  "^  ^^^-  ^-    ^*-  ^^'^  temperature  portions  as  the  planks  were  not  in  place 

^  the  air  carries  the  right  amount  of  mois-  the   crown    was   entirely    washed   away, 

,_                   'o.j/'ii-  'ure  so  that  the  producer  gas  does  not  while    on    portions     where    the    guard 

Cost  of  Operating  a  Suctton  Gas  Pro-  ,.,             ^'^              .,..  ■.              •,         .           .                . 

_,           -,,■<•  II               J.  contam  too  great  a  per  cent  of  hydrogen.  planks  were  m  place  the  roadway  was  m- 

ducer   Plant. — The    fol  owmg    data    are  r,     •       ..                   j-       r.       ■,/  ,nA  f    ^ 

,    '                           .      r.    ;   TT    D    %,  Durmg  the  year  endmg  Dec.  31,  1907.  a  tact, 

taken  from  a  paper  by  Prof.  H.  B.  Mac-  .   ._,      .   ,^cavj  1  -i        »..   u  _ 

Farland,  read  before  the  Western  Society  *°  '  „hLi  S  f       7         ^  tk'TII  ■   dement  Storage  Hou.e.-In  construct- 

of  Engineers.    The  data  were  supplied  by  ^^^  °^'"'""*  ^'°"'  f'  ,f  "'•    ^he  tota  ,„g  the  Big  Rapids  dam  near  Big  Rapids. 

.Mr  1.  J.  Babcock,  Superintendent  of  the  «P«"t.ng  expenses    or  the  year  and  cost  Mich.,  the  following  plan   was  adopted 

\  B   Dick  Co.'s  Plant,  161  W.  Jackson  °*  operation  per  kilowatt  hour  were  as  for  storing  the  cement.    The  cement  was 

Boulevard.   Chicago.     The  power   plant  f""""'*'  shipped   in   cloth    bags   in   January  and 

itself   is   unique    in    its    installation,    its  ^.,     '^^  February,  and   hauled   in   the  snow   I'A 

method  of  operation  and  its  efficient  out-  Kilowatt  miles.    It  was  stored  in  sheds  40x90  ft., 

put.     The    installation    consists   of   two  _      ,         "°""  ^"h   one-third   pitch    bottom   roof   cov- 

units.    The  principal  unit  consists  of  a  „     ,                                  -,^,^"!           ^*"*:  "«d  with  tar  paper,  in  the  usual  man- 

100  h.  p.  gas  producer,  a  100  h.  p.  twin      ^  ,       IaVa              til  ""  °^  '""^^  *=^"'P  c^nsti-uction.     The 

gas  engine,  direct  connected  to  a  65  kw.,      ""  " ^*iZ             '^  floor  consisted   of  two  layers    of    6-in. 

230  volt  D.  C.  generator  and  a  200  am-      ^,      "ff              ^.  Po'«  '^'d  on  the  ground,  the  second  layer 

pere  hour  storage  battery,  112  cells  in  a      p'''"  ' „„              "^  ^'=\"«  "t  right  angels  to  the  first.     The 

main  battery  and  26  end  celis    used  for               P°'^*  ^^""^  covered  with  about  a  foot  of 

both    light   and   power    purposes.     The      Attendance  422.94             .337  loose  straw,  on  top  of  which  was  placed 

secondary  unit  consists  of  a  75  h.  p.  gas      ,    P""'*    ^^,f.              jl:  =>  s'"8'e  '"y"  o^  tarred  felt.     The  bags 

producer  and  a  SO  h.  p.  single  gas  en-      j"''""""    •  •  • 93.42             .075  were  then  piled  5  ft.  high  on  end.     No 

gine,  direct  connected  to  a  35  kw..  230      ^'''"'^  renewals 28.16             .022  cement  was  lost  by  caking.     The  only 

volt,   D.  C.  generator.     The  piping  be-  _  ^  ,                     «i  ca/;^             ."^  cement  showing  effects  of  dampness  was 

iween  the  producers  and  engines  is  such              ^  °'*'*  ?l,5»0.4t)             1.Z60  that  on  top.  which  gathered  some  mois- 

that  either  engine  can  be  operated  from  ^"^  "^a"  •^"''^  »''«'■  the  plant,  heat-  ture  from  the  air  and  caked  in   places 

either    producer.      The    small    producer  '"S:  boilers,  sprinkler  system,  and  cleans  about  'A  in.  thick.     If  tarred  paper  had 

will  make  gas  for  the  large  engine  for  a  ^nd  oils  all  the  motors  so  that  only  half  been  put  over  the  tops  of  the  sacks  it  is 

period    of    six    hours    without    showing  °^  ^'^  time  is  charged  to  the  (»roducer  thought  that  this  caking  would  probably 

signs     of     being     overcrowded.       The  P'^nt.     While  the   plant   is   operated  at  not  have  occurred. 

smaller  engine  can  be  operated  when  a  °"'y  ^2  per  cent  of  its  rated  capacity.                        

small  amount  of  power  is  needed.  In  ^^^  **  compared  with  the  Edison  service  In  France  matiy  of  the  state  roads  are 
case  the  plant  is  not  in  operation,  light  "'at  was  used  for  five  years  it  shows  a  bordered  with  shade  trees  planted  not  only 
and  power  can  be  obtained  for  a  period  P'"^''*  of  10  per  cent  after  charging  oflf  for  furnishing  shade  but  in  order  to  pro- 
of time  from  the  storage  battery.  In  ^^  P"  <=*^"t  for  depreciation.  tect  the  roads  from  the  effects  of  excessive 
case  of  exceptionally  heavy  loads  the  Protection  of  Meadow  Roads  from  drought  'and  beat.  Regarding  this  a  re- 
two  engines  can  be  run  in  parallel  to  High  Tides.— Several  of  the  State  aid  cent  consular  report  quotes  F.  Birot.  for- 
Kive  ISO  brake  h.  p.  The  producers  and  •  highways  in  Cape  May  County,  New  merly  conductor  of  the  Bureau  of  Bridges 
engines  were  built  and  installed  by  the  Jersey,  are  constructed  across  swamp  or  and  Highways  of  France,  as  follows:  "In 
Minneapolis  Steel  &  Machinery  Co.  The  marsh  lands  in  close  proximity  to  the  countries  where  the  climate  is  damp  road- 
plant  has  been  installed  for  nearly  two  sea  coast.  The  pavement  on  these  roads  side  trees  are  prejudicial  to  the  mainte- 
years.  Besides  the  regular  generator,  consists  of  shells,  covered  with  4  ins.  of  nance  of  the  highways,  as  they  prevent  the 
vaporizer,  superheater  and  scrubber  that  compacted  gravel.  Owing  to  the  infre-  circulation  of  the  air  and  the  drying  of 
go  with  every  producer,  there  are  auxil-  quency  of  severe  storm  tides,  and  the  the  soil;  in  most  of  the  southern  French 
iary  pieces  of  apparatus.  The  blower  expense  it  would  involve,  the  roads  are  regions  such  plantations  are,  on  the  other 
for  starting  up  the  generator  is  driven  not  elevated  to  a  height  above  the  rise  hand,  very  useful  in  dry  weather,  as  they 
either  by  a  3  h.  p.  gas  engine  or  by  a  3  of  storm  tides,  but  are  constructed  to  maintain  the  •  roadbed  in  a  state  of  fresh- 
h.  p.  motor.  There  is  a  one-eighth  h.  p.  withstand  being  submerged  and  the  se-  "ess  favorable  to  its  conservation.  In  gen- 
motor  on  the  night  stack  which  is  used  ve<"e  washing  caused  thereby.  One  of  "al,  trees  should  be  selected  with  high 
when  starting  up  the  plant  as  the  stack  the  most  important  features  in  the  con-  spreading  branches,  such  as  the  poplar, 
is  very  high,  extending  to  the  top  of  the  struction  of  these  roads  to  protect  the  elm,  the  ash,  and  they  should  be  plant- 
building.  The  manometer  board  has  against  the  washings  is  the  use  of  a  ed  generally  upon  the  outer  edge  of  the 
connections  so  that  one  can  quickly  test  curb  or  guard  plank  placed  horizontally  road-box  and  at  distances  of  32.80  ft.  Each 
out  the  air  resistance  either  through  the  along  on  each  side  of  the  roadway  and  tree  should  be  placed  in  a  hole  3.28  ft. 
generator,  wet  or  dry  scrubber,  in  case  securely  fastened  to  the  piling  forming  a  deep  and  4.92  ft.  square,  and  should  be 
the  plant  does  not  operate  properly.  The  part  of  the  road  construction.  These  trimmed  to  a  height  of  8.20  ft.  above  the 
generator  is  charged  at  short  intervals  planks  are  placed  1  in.  above  the  gutter  surface.  The  earth  about  newly  planted 
(luring  the  day.  ranging  from  one-half  line  to  allow  free  drainage  from  rainfall.  trees  should  be  loosened  in  March  and 
to  two  hours,  depending  upon  the  load.  The  top  of  the  planks  are  level  with  the  November— in  March  only  after  the  third 
The  charge  is  always  70  lbs.  of  coal.  crown  of  the  road,  thus  protecting  the  year — and  thereafter  until  their  permanent 
The  attendant  judges  by  the  condition  road  from  the  wash,  and  at  the  same  growth  appears  assured;  small  trenches 
of  the  top  of  the  fire  when  the  charge  time,  if  the  crown  is  flattened  or  moved  should  be  directed  toward  the  foot  of  the 
should  be  put  into  the  generator.  The  either  side  by  the  action  of  the  water,  tree,  in  order  to  secure  the  benefit  of  rains. 
fire  is  always  poked  in  the  morning  but  the  guard  planks  hold  the  gravel  moved  Finally,  the  tree  itself  should  be  trimmed 
is  never  pulled   down   so   that    the   red  and    prevent    it    being    washed    entirely  annually  during  the  first  ten  years. 

coals   show  on    the    grate.  .  The  buck-  away.    Then    after    the    tide    has    fallen 

wheat  anthracite  coal  is  very  completely  the  gravel  may  be  replaced  by  the  use  of  A   bill   was   introduced   in   Congress  on 

burned,   giving  a    high   grate   efficiency.  the    jcraper.      The    efficiency    of    these  May  19  providing  for  the  appointment  by 

The  best  results  are  obtained  when  the  guard  planks  was  clearly  demonstrated  the  President  of   a   National   Commission 

temperature  of  the  saturated  air  going  in  a   severe  storm  during  the  construe-  for  the  Conservation  of  Natural  Resources 

to  the  base  of  the  generator  is  between  tion  of  the  Sea  Isle  turnpike,  for  on  such  of  the  U.  S. 
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Method   and  Cost   of  Constructing  a 
Telephone  Line.* 

The  poles  in  most  common  use  are 
white  cedar  and  chestnut,  although  many 
other  woods  have  been  used;  but  the 
above  have  given  very  satisfactory  serv- 
ice. Poles  made  of  reinforced  concrete 
are  being  used  to  a  limited  extent  and 
those  companies  using  them  recommend 
them  very  highly.  In  the  central  west  the 
white  cedar  is  used  almost  exclusively, 
although  some  chestnuts  have  been  tried 
and  some  western  red  cedars.  The  latter 
are  famous  for  being  very  straight  and 
sound,  but  they  are  usually  very  slim  and 
are  not  much  larger  at  the  bottom  than  at 
the  top.  Thi!  western  red  cedar  poles 
make  a  very  stately  looking  Ime,  but  when 
obtainable  the  white  cedar,  with  its  larger 
bottom,  is  usually  preferred.  Northern 
white  cedar  poles  are  usually  sold  under 
the  Northwestern  Cedarmen's  Association 
specifications,  although  most  of  the  large 
buyers  draw  specifications  somewhat  more 
strict  than  those  of  the  Cedarmen's  Asso- 
ciation. 

Before  ,  setting,  •  the  poles  should  be 
shaved  and  carefully  framed.  That  is,  the 
top  should  be  "roofed"  by  sawing  off  pieces 
at  an  angle  of  45°  to  the  side,  leaving  the 
top  of  the  pole  sharpened  to  an  angle  of 
90°.  A  "roofed"  pole  Aeds  the  water 
more  effectively  than  if  left  flat,  thus  mak- 
ing the  top  less  liable  to  decay.  Gains  or 
flat  spots  about  %  in.  deep  should  be  cut 
in  the  poles  that  are  to  carry  cross  arms 
at  the  points  where  the  arms  are  to  be 
fastened,  thus  forming  a  good  bearing  for 
them,  and  one  hole  large  enough  to  take  a 
%  in.  through  bolt  should  be  bored 
through  the  poles  at  each  gain  that  is  to 
be  used  at  once.  The  roofs  and  gains 
should  be  painted  with  a  good  paint  that 
will  close  all  the  pores  and  thus  stop  the 
entrance  of  water  and  prevent  decay  The 
butt  should  then  be  treated  with  some 
preservative.  The  one  used  most  is  a 
substance  called  carbolinium,  which  has 
proven  to  be  very  valuable  and  in  some 
cases  actually  doubled  the  life  of  the  tim- 
ber used.  Since  the  labor  of  replacing 
poles  is  so  high,  it  is  very  essential  that 
the  poles  last  as  long  as  possible  without 
having  to  be  reset  or  replaced. 

The  poles  should  be  set  substantially, 
and  to  make  a  good  job,  the  soil  and 
weather  conditions  should  be  taken  into 
account.  In  ordinary  soil  not  subject  to 
floods  a  good  rule  to  follow  is  to  set  a 
25-ft.  pole,  5  ft  deep,  and  to  dig  the  hole 
6  in.  deeper  for  each  additional  5  ft.  of 
length.  Thus  a  40-ft.  pole  would  be  set 
6%  ft.  deep,  which  is  probably  a  trifle 
deeper  than  they  are  usually  set.  If  the 
ground  is  moist  or  marshy  or  if  otherwise 
unsatisfactory  conditions  are  met,  special 
settings  must  be  provided.     For  instance, 

•Condensed  from  a  paper  by  L.  K,  Hurtz 
In  "The  Nebraska  Blue  Print,"  Vol.  vll., 
1908.  Published  by  the  BnRlneerlng  So- 
ciety of  the  University  of  Nebraska,  Lin- 
coln,   Neb. 


a  barrel  of  sand  is  sometimes  used  at  the 
bottom  of  the  pole;  or  rocks,  ties  or  tim- 
ber are  put  in  the  bottom  of  the  hole  or  a 
foundation  of  several  inches  of  concrete 
is  used  or  the  pole  is  set  entirely  in  con- 
crete. Sometimes  in  street  railway  work, 
the  butt  is  set  in  concrete  to  the  depth  of 
about  6  ins.,  then  dirt  filled  in  and  tamped 
to  within  6  ins.  or  a  foot  from  the  top, 
then  this  part  filled  in  with  concrete,  so 
that  the  strain  or  the  span  wire  will  be 
taken  up  in  the  enlarged  surface  at  the 
top  and  bottom  of  the  pole,  at  which  points 
the  strain  is  the  heaviest. 

Great  care  should  be  exercised  in  the 
location  of  poles.  In  the  building  of  a  new 
plant  as  well  as  in  construction  work  in 
an  old  one,  the  law  regarding  the  location 
of  poles  should  be  referred  to,  in  order 
that  it  will  not  be  necessary  at  some  later 
time  to  move  the  poles,  which  is  an  ex- 
pensive operation.  Poles  located  in  streets 
and  alleys  should  usually  be  set  on  lot  lines 
in  order  that  the  residents  of  the  neigh- 
borhood cannot  complain  that  they  inter- 
fere with  driveways,  barns,  etc.  In  set- 
ting poles  along  streets   and  alleys  which 
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Fig.  1 — Sketch  Showing  Method  of 
Making  Aerial  Turn. 

are  not  paved  great  care  should  be  taken 
in  their  location,  so  that  if  paving  is  put 
down  at  a  later  time  that  it  will  not  be 
necessary  to  moVe  them.  Here  it  might 
be  stated  that  where  two  cables  cross  at 
right  angles  at  intersections  of  streets,  or 
of  a  street  and  alley,  it  is  not  good  prac- 
tice to  locate  a  pole  at  the  point  where  the 
intersection  of  the  lines  will  be,  for  the 
reason  that  it  runs  a  double  chance  of 
having  to  be  moved  if  either  street  or 
alley  is  paved. 

A  very  effectual  way  to  overcome  this 
trouble  is  by  making  what  is  known  as  an 
aerial  turn  as  illustrated  in  Fig.  1,  setting 
the  four  nearest  poles  back  at  such  a  dis- 
tance from  the  intersection  that  there  is 
little  probability  of  their  having  to  be 
moved.  In  case  they  should  have  to  be 
moved  at  a  later  date,  it  could  be  accom- 
plished much  easier  than  if  the  messenget 
and  cable  had  been  fastened  to  a  pole  at 
the  corner. 

Fir  cross  arms  have  been  used  most 
generally,  and  have  given  very  satisfactory 
service  when  not  painted.  It  seem^  that 
filling  the  pores  with  paint  causes  the  arms 
to   rot   inside,   with   the   consequence   that 


some  day  they  break  off  while  they  are 
apparently  in  good  order.  This  is  a  sourct 
of  accidents  to  employes  on  account  of  the 
arms  not  showing  their  real  condition. 

Locust  pins  have  given  most  general 
satisfaction  for  many  years.  Many  other 
woods  have  been  used,  among  them  being 
oak,  which  is  not  satisfactory,  and  os^e 
orange,  which  ia  very  good.  Iron  pins 
are  used  by  the  telegraph  companies,  but 
have  not  come  in  general  use  on  tele- 
phone lines. 

The  hardware  used  should  be  heavily  gal- 
vanized to  secure  long  and  efficient  service. 
This  is  especially  true  in  damp  climates. 
While  galvanized  hardware  lasts  much 
longer  than  plain,  it  is  open  to  the  objec- 
tion that  all  the  threaded  parts  must  be 
cut  first  and  galvanized  afterwards.  This 
necessitates  the  cutting  of  loose  threads 
and  making  up  the  difference  with  a  coat 
of  spelter,  which  may  come  off  later  and 
leave  a  poor  thread. 

Anchors  are  very  important.  They 
should  be  used  at  every  place  where  a 
branch  leaves  the  main  line  or  where  there 
is  an  offset  in  the  line  and  at  every  dead 
end.  The  material  used  for  the  "slugs" 
or  dead  men  may  be  any  one  of  several 
kinds.  Those  used  most  are  wood,  either 
logs,  parts  of  poles,  ties  or  other  timber; 
these  may  be  used  plain  or  soaked  in  some 
preservative;  treatment  similar  to  that 
given  pole  butts.  Since  any  of  these 
wooden  slugs  will  last  but  a  comparatively 
short  time  under  ordinary  conditions,  sev- 
eral patent  metallic  anchors  have  been  put 
on  the  market  in  the  last  few  years  in  an 
effort  to  get  a  cheaper  and  more  durable 
anchor.  Some  of  them  are  really  meri- 
torious and  others  have  proven  dismal 
failures,  while  almost  any  of  them  are  of 
some  service  under  the  right  conditions. 

Considerable  judgment  must  be  dis- 
played in  choosing  ar  anchor.  Be  sure 
that  the  size  used  is  the  smallest  that  vill 
hold  the  load  safely ;  but  do  not  carry 
economy  too  far  and  get  an  anchor  too 
small  for  the  service  required.  By  figuring 
the  cost  of  material  and  labor  of  setting, 
it  is  an  easy  matter  to  choose  the  anchor 
giving  the  best  result. 

A  new  departure  in  anchors  is  the  use 
of  a  reinforced  concrete  slab  for  the  dead- 
man,  the  idea  being  that  the  concrete  slab 
is  practically  indestructible  so  that  if  the 
proper  size  is  chosen  it  should  last  for  a 
very  long  time  without  having  to  be  re- 
placed. 

Concrete  anchors  have  been  used  by  the 
writer  to  hold  medium  loads  at  the  end  of 
messengers  carrying  cables  of  various 
sizes.  The  dimensions  of  the  anchors  used 
most  were  as  shown  in  Fig.  2.  The  face 
was  18x18  ins.  square;  the  reinforcing 
metal  being  heavy  steel,  woven  wire  fenc- 
ing, laid  double  about  I  in.  from  the  face 
of  the  anchor;  then  about  4  to  6  ins.  of 
concrete  was  put  behind  the  steel  and  the 
rod  was  put  through  the  center  of  the 
slug. 
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When  the  material  cost  is  slightly  high- 
er, the  advantages  of  the  concrete  anchor 
are  considerable.  It  can  have  a  square 
face,  thus  making  it  possible  to  use  smaller 
holes  than  if  a  "slug"  or  tie  had  been 
used.  Less  tamping  is  required,  because 
when  the  digging  of  the  hole  is  nearly 
finished  the  bottom  can  be  shaped  into  a 
mold,  into  which  the  concrete  is  poured; 
when  hard,  the  anchor  pulls  squarely 
against  a  smooth  surface  of  solid  earth 
which  is  cut  to  the  proper  angle,  so  that 
all  the  tamping  required  is  that  necessary 
to  keep  the  walls  from  caving  in.  When 
ordinary  anchors  are  used  the  tamped 
loose  dirt  has  to  carry  a  part  of  the  load. 

The  comparative  cost  of  anchors  is 
shown  in  the  following  table: 

Viof 
Concrete  Oak 
Anchor        Tie. 

Digging   hole    $0.45       $0.60 

Labor,   making,    tamping 58  .60 

Setting  and   material 48  .35 

Rod    27  .27 

$1.78        $1.82 

It  shows  that  the  concrete  anchors  were 
made  at  a  slightly  lower  cost  than  the 
old  style  and  they  certainly  ought  to  last 
much  longer. 

When  an  anchor  has  to  hold  an  un- 
usually heavy  strain,  the  area  of  the  slug 
or  deadman  is  often  increased  by  "plank- 
ing," that  is,  putting  planks  or  timber  in 
the  hole  in  such  a  way  that  the  anchor 
pulls  against  them,  which  serves  to  in- 
crease the  anchor  area  to  as  great  an  ex- 
tent as  is  desired.  Anchors  should  be  set 
as  far  back  from  the  butt  of  the  pole  as 
the  pole  sticks  out  of  the  ground,  that  is, 
so  that  the  guy  pole  wire  pulls  against 
the  lead  at  an  angle  of  about  45°.  .An 
anchor  set  within  a  few  feet  of  the  butt 
of  the  pole  can  hold  but  a  very  light  load. 

When  locating  an  anchor,  be  sure  that 
the  anchor  rod  or  guy  wire  will  not  inter- 
fere with  anyone's  driveways  or  barn  door 
or  with  any  other  private  property ;  a  little 
care  may  avoid  having  to  reset  the  anchor 
at  a  later  date. 

Side  and  head  guys  should  be  used  at 
inter\-als  on  all  long  heavy  lines,  in  order 
that  if  the  line  is  struck  by  a  heavy  storm 
or  part  of  it  wrecked  by  a  lire  or  other 
trouble,  the  entire  line  will  not  be  bowled 
over  like  a  lot  of  tenpins. 

The  wire  or  cable  used  to  connect  the 
anchor  to  the  line  should  be  heavy  enough 
to  allow  a  reasonable  margin  of  safety, 
and  also  should  be  double  galvanized  in 
order  to  insure  it  against  rust  for  as  long 
a  time  as  possible.  The  materials  usually 
used  for  n)e«senger  and  guy  wires  are,  (1) 
very  hard  and  strong  steel,  which  is  very 
difficult  to  work  with;  (2)  soft  iron 
strand,  which  is  very  easy  to  work  with 
but  is  too  soft  to  give  good  results;  and 
(3)  Siemans-Martin  steel  strand,  which 
combines  great  strength  with  pliability  and 


ease  of  working.  Any  of  the  materials 
should  be  double  galvanized. 

All  messenger  wires  should  be  left  slack 
enough  so  that  they  are  not  stretched  to 
their  elastic  limits,  which  amounts  can  be 
determined  for  the  various  sized  messen- 
gers from  manufacturers'  tables.  But 
most  practical  foremen  do,  not  use  a 
a  dynamometer,  and  judge  the  tightness 
by  the  sag  between  spans.  At  the  points 
where  messengers  and  guys  dead  end  the 
poles  should  be  protected  by  shims  or 
pieces  of  metal  so  put  on  that  the  wires 
cannot  cut  into  the  poles. 

The  messenger  should  be  supported  by 
a  hanger  which  will  hold  it  firmly  and  per- 
manently; the  hanger  should  be  fastened 
to  the  pole  by  a  through  bolt.  The  use  of 
lag  screws  should  be  avoided. 

The  cable  most  generally  used  consists 
of  soft  drawn  copper  conductors  of  19,  20, 
or  22  B  &  S  gage,  insulated  with  one  or 
two  layers  of  dry  paper;  one  of  the  wires 
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Fig.  2 — Concrete  Anchor. 

of  each  pair  is  usually  wrapped  with  a 
colored  paper  to  distinguish  between  them. 
The  wires  are  then  twisted  together,  one 
turn  every  3  ins.,  then  several  pairs  are 
twisted  together;  then  another  layer  of 
pairs  are  twisted  on  the  core  in  the  op- 
posite direction ;  and  thus  built  up  in  alter- 
nate layers  to  the  desired  size;  the  core 
thus  formed  is  wrapped  with  heavy  paper 
and  covered  with  an  airtight  lead  sheath. 
The  size  of  the  conductor,  the  amount  of 
insulation,  the  composition  and  size  of  the 
sheath  and  other  specifications  vary  for  the 
several  uses  to  which  the  cable  is  to  be 
put. 

One  very  important  specification  is  the 
electrostatic  capacity,  which  is  varied  by 
the  distance  between  the  wires  and  their 
insulation.  Thus  a  change  in  the  E.  S.  C. 
varies  the  price  of  the  cable  by  changing 
the  size  of  the  lead  sheath.  In  ordinary 
plants,  No.  22  gage  cable  with  an  electro- 
static capacity   of   from   .09  to  .12  micro- 


farad per  mile,  is  used,  the  insulation  being 
one  or.  two  layers  of  dry  paper  and  the 
sheath  of  pure  lead,  the  thickness  of  which 
varies  according  to  the  size  of  the  cable. 
For  trunk  cables  larger  conductors  are 
ordinarily  used,  with  lower  capacity  and 
heavier  sheaths,  and  for  underground 
work  the  lead  sheath  usually  contains  3 
per  cent  of  tin  to  harden  it. 

Cable  hangers  of  various  types  are  in 
use,  the  most  popular  being  loops  of  Mar- 
lin  or  Houselene  twine  hung  on  hooks  of 
galvanized  iron.  Some  companies  use 
hangers  which  are  made  of  metal.  The 
weight  and  specifications  of  hangers  de- 
pend on  the  size  of  cable  to  be  carried. 

The  splicing  of  the  cable  is  of  great  im- 
portance. The  insulation  of  the  wires 
must  be  removed,  the  wires  twisted  to- 
gether and  insulated  with  paper  sleeves; 
care  being  exercised  to  splice  white  to 
white  and  red  to  red,  etc.,  to  keep  the 
colors  straight  throughout  the  length  of 
the  cable.  The  joint  when  the  splicing  is 
finished  should  be  thoroughly  freed  from 
moisture  by  pouring  boiling  paraflSne  over 
the  wires,  taking  care  that  the  temper- 
ature of  the  paraffine  is  high  enough  to 
boil  out  the  moisture  and  not  hot  enough 
to  char  the  insulation.  The  finished  splice 
must  be  enclosed  in  an  airtight  cover;  the 
best  job  is  done  by  using  a  lead  sleeve 
similar  to  the  sheath  and  wiping  the  joints 
with  solder. 

There  are  several  types  of  patent  joints 
designed  to  enable  anyone  to  splice  and 
repair  cable.  These  usually  depend  on 
gasket  joints  to  prevent  the  entrance  of 
moisture,  and  ordinarily  are  not  to  be 
recommended;  except  possibly  for  small 
plants  which  cannot  afford  a  regular 
splicer  and  have  no  way  to  get  one  on 
short  notice. 

Splices  must  be  made  in  all  positions, 
vertical  and  horizontal,  and  may  join  the 
ends  of  one  or  more  cables  in  one  splice. 
When  the  poles  are  properly  set  so  that 
in  alleys  or  streets  at  crossings  there  are 
no  poles,  "aerial  splices"  are  made  at  the 
crossing  points  of  the  messengers,  which 
are  substantially  clamped  or  wired  together. 
The  two  ends  of  the  cable  spliced  into  the 
main  cable  are  lashed  strongly  to  the  main 
cable  with  Marlin  twine  which  prevents 
damage  to  the  splice  from  strains  on  either 
side. 

The  wires  in  the  cable  must  be  brought 
out  at  various  places,  in  order  to  connect 
subscribers  to  the  exchange.  For  this 
cable  terminals  or  "cans"  are  used.  They 
are  of  many  different  types,  the  principal 
types  being  protected  and  unprotected. 
Both  types  have  their  champions  among 
the  large  operating  companies,  so  that  the 
choice  is  about  evenly  divided. 

In  one  type  of  unprotected  terminal  the 
paper  insulated  wires  run  directly  into  the 
terminals,  and  the  wires  are  soldered  to 
binding  posts  which  extend  through  the 
walls  of  the  central  chamber;  this  cham- 
ber is  then  filled  with  a  waterproof  corn- 
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pound  to  keep  out  moisture.  Other  types 
of  unprotected  terminals  are  made  without 
the  central  chamber,  and  in  order  to  keep 
moisture  out  of  the  cable  it  is  necessary 
to  splice  rubber  insulated  cable  on  the  end 
of  the  paper  insulated  cable.  The  protect- 
ed terminal  is  connected  to  the  cable  in  a 
manner  similar  to  the  unprotected,  but  at 
the  binding  posts  there  is  furnished  a  light- 
ning arrester,  composed  of  two  blocks  of 
carbon  separated  by  a  mica  strip:  one 
block  is  grounded  and  the  other  attached 
to  the  line;  to  the  line  carbon  is  connected 
a  fuse,  and  to  this  the  terminal  to  which 
the  drop  wire  is'  connected.  The  drop  or 
service  wire  is  then  run,  usually  of  twisted 
rubber-insulated  wire,  from  the  drop  term- 
inals to  the  house. 

The  difference  in  terminals  can  be 
summed  up  as  follows:  Protected  term- 
inals oflFer  good  lighting  and  fuse  protec- 
tion to  the  cable,  thus  insuring  it  against 
trouble  from  ordinary  lighting  or  foreign 
currents,  but  introducing  the  objection  of 
making  occasional  inspection  necessary 
to  clean  the  carbons  and  replace  fuses;  the 
cost  is  higher. 

The  unprotected  terminals  are  simpler, 
cheaper,  and  require  less  attention;  but 
when  lightning  strikes  the  line  or  a  high 
potential  wire  crosses  with  the  line,  the 
lack  of  protection  usually  allows  a  large 
amount  of  damage  to  be  done  to  the  cable 
and  sometimes  to  the  entire  equipment  of 
the  plant,  a  part  of  which  might  have  been 
saved  by  usinct  protected  terminals. 

When  the  company  is  not  willing  to 
have  the  cable  entirely  unprotected,  and 
desires  to  reduce  the  construction  cost, 
cheaper  protected  terminals,  using  rubber 
covered  cable  or  potheads,  may  be  ob- 
tained: but  on  account  of  the  compara- 
tively short  life  of  the  rubber  insulation, 
it  has  been  found  desirable  by  some  com- 
panies to  combine  the  types.  For  instance, 
at  the  point  where  a  cable  is  to  branch 
out  to  serve  a  neighborhood  the  cable  in 
run  into  a  protected  terminal  and  out 
again  from  the  line  contacts,  then  carried 
on  and  distributed  as  originally  intended, 
using  unprotected  terminals.  Thus,  for 
example,  in  a  certain  multiple  distribution, 
one  25-pair  protected  terminal  and  perhaps 
five  10-pair  unprotected  terminals  will  be 
used,  which  protects  the  main  cable  and 
reduces   the  cost  materially. 

Another  method  of  reducing  tho  cost 
and  securing  first  class  protection  is  b> 
using  the  so-called  unit  type  protector. 
This  consists  of  an  ordinary  terminal  with 
the  protection  mounted  separately,  so  that 
only  the  frame  is  put  up  at  first;  the  pro- 
tection is  added  from  time  to  time,  as 
needed. 

To  get  a  number  of  lines  into  large 
buildings  and  properly  distribute  them  on 
the  various  floors  it  is  customary  to  use 
cables  throughout  the  buildings,  entering 
either  aerial  or  underground;  then  run- 
ning a  cable  .to  each  floor,  terminating  in 
.special  boxes  made  for  that  purpose.     This 


kind  of  construe! ion  is  a  trifle  more  ex- 
pensive at  first,  but  is  very  much  the 
cheaper  form  in  the  long  run. 

The  item  of  labor  is  such  "a  large  per- 
centage of  the  cost  of  the  line,  and  is  ordi- 
narily so  hard  to  get  at  accurately,  that 
figures  have  been  appended  showing  aver- 
age costs  for  the  labor  on  certain  parts  of 
building  a  modem  all-cable  telephone  plant 
in  a  suburb  of  a  city,  the  population  of  the 
suburb  being-  3,000.  These  figures  are  as 
accurate  as  they  could  be  kept  by  a  good 
construction  foreman,  who,  as  usual,  was 
a  good  bookkeeper,  but  the  addition  of  a 
reasonable  percentage  for  errors  will  give 
an  idea  of  the  cost  for  this  part  of  the 
work : 

Cost  Each. 

Poles,    unloaded,    363., $0.07 

Poles  sha\ied  (average,  30  ft.  long).    .22 
Poles  roofed  (and  a  very  few  gains 

cut) 07% 

Poles  hauled  (average.  30  ft.  long).    .25 

Poles  set   (average  30  ft.  long) 33 

Poles  set  (average  40  ft.  long) 69 

Poles   bored   for  steps 18 

Poles   stepped .20 

Pole  holes  dug,  average  30  ft.,  pole 

holes    5H    ft.    deep 47% 

Anchors,  holes  dug,  0!> 45 

Anchors    set,    99 58 

X-arms   fitted 07 

X-arms    distributed    09 

X-arms  put  on 15% 

Guys  put  on   1-00 

Stringing     and     pulling    messenger. 

per   foot    00% 

Cable  pulled,  average  23  pr.,  per  ft..  .00% 
Cable  clipped  (hangers  put  on),  per 

hanger    00% 

Staking  out  line,  per  pole 10 

Poles    pulled    and    holes    filled,    per 

pole     65 

Cable  unloaded,   average  25  pr.  per 

ft 00% 

Drops   strung,  per  drop 1.04 

Bare    wire    strung,   per    .single   wire 


per   mi.e 


2.75 


Average  total  cost  of  labor  and  material 
for  splicing  lead  covered,  paper  insulated, 
telephone  cable : 

25   pr.    cable $2.86 

50    pr.    cable 2.95 

75    pr.    cable 4.40 

lOO   pr.    cable 5.75 

I.IO    pr.    cable 6.22 

200    pr.    cable 8.37 

250    pr.    cable 10.00 

300    pr.    cable lO.OO 

In  general  a  line  should  be  substantially 
built  of  the  best  material  obtainable  for  the 
purpose,  and  be  constructed  as  nearly  like 
the  "One  Horse  Shay"  as  possible.  In  a 
well  built  line,  certain  parts  will  not  have 
to  he  replaced  from  time  to  time,  but  the 
entire  line  will  be  serviceable  without  any 
rebuilding  until  all  its  parts  are  worn  out. 


The  city  and  county  of  San  Francisco 
has  voted  to  issue  $18,200,000  of  bonds  for 
municipal   improvements. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  oa 
file  the  latest  catalogs  of  'machines,  tools 
and  supplies  that  they  use.  In  sendiog  for 
catalogs  reviewed  or  advertised  in  this  pa- 
per, you  will  cohfer  a  favor  on  us  if  you 
will  write  direct  to  the  advertisers  and  state 
that  you  saw  the  catalog  mentioned  in  En- 
GiNEERiNC-CoNTRACTiNG.  If  you  are  in  the 
market  for  toolSi  machinery  or  supplies,  tell 
us  and  we  will  notify  promptly  the  leading 
manufacturers. 

No.  0730.  Contractors'  Suppllc*.^.  Jacob 
Shannon  &  Co.,  1744  Market  St.,  Philadelphia. 
Pa. 

A  cloth  bound  book  of  over  600  pages,  df- 
scrlblnj;  and  Illustrating  all  kinds,  of  tools 
and  machine?  used  by  contractors.  Steam 
shovels,  dinkeys,  cars,  derricks,  unloadert. 
concrete  mixers,  boilers,  engines,  pumps, 
crushers,  wagons,  rollers,  scrapers,  cablf- 
ways  and  all  kinds  of  small  tools  and  sup- 
plies are  shown.     The  book  Is  well  Indexed 

No.  07SI.  Testing  Machinery  and  Inttru- 
menU.— Tlnlus  Olsen  &  Co..  500  N.  Twelfth 
St..  Philadelphia,  Pa. 

A  17-paKe  r-amphlet  illustTatlng  and  de- 
scribing machines  tor  testing  cements,  mor- 
tars and  concretes.  Besides  the  maihlnes 
the  accessories  are  also  sold  by  this  company. 
This  catalog  should  be  in  the  hands  of  air 
engineers  making  tests. 

No.  07S2.  Anemometer. — Taylor  Instrument 
Co.,  Bochester,  N.  Y. 

A  small  pamphlet  telling  of  portable  air 
meter  and  Biram's  anemometer  for  use  of  en- 
gineers. The  prices  of  the  Instruments  are 
given. 

No.  0i3S.  The  Book  of  The  EconomlMf.— 
The  Green  Fuel  Economfser  Co..  Matteawan. 
N.  Y. 

This  158-page  book  proves  a  really  val- 
uable treatise  on  economizers  and  we  give 
Its  table  of  contents  In  full,  as  follows:  The 
Economizer  and  Its  Inventor— First  Earoert- 
ments:  Patents:  Scrapers;  Lids.  Rival 
Economizers — Different  Forms  and  Arrange- 
ments of  Tubes  and  Headers;  Clrculatliif 
Economizers.  Elementary  Theory  of  the 
Economizer — Heat  Transmission  in  Boilers: 
Profitable  Amount  of  Heating  Surface:  Most 
Economical  Rating.  Forcing  Capacity  of 
Boilers — Results  with  Different  Types:  will) 
Oil  Fuel.  etc.  The  Profit  from  an  Econo- 
mizer—The PossIbTe  Saving;  High-Pressure 
and  Superheated  Steam:  The  Net  Profit 
Secondary-  AJvantages  of  the  ikK)nomlxer- 
Reserve  Sup»)ly  of  Hot  Water;  Prevention  of 
Boiler  Strains:  Precipitation  of  ImpurlUf* 
from  Water.  Special  Uses  of  the  Econo- 
mizer— The  .lunior  Economizer;  Hot  Water 
for  Washing:  Saving  Waste  Heat;  Salt 
Works;  Lime  Kilns;  Gas  Engines.  Calculat- 
ing the  Performance  of  an  Economlser— 
Example  Worked  Out  from  a  Power  Station 
Load  Curve.  A  Simple  Method  of  Figuring 
the  Saving— Table  and  Formula  Based  on 
Rise  In  Temperature  of  Water  in  Eeooa- 
mizer.  Actual  Saving  Greater  than  Theo- 
retical Savlngr— Figures  Obtained  In  Preced- 
ing Chapter  must  be  Multiplied  by  I.!  to 
1.4  to  Give  Actual  Saving.  Measuring  the 
Temperature  of  the  Flue  Gases— Tempera- 
ture by  Colors  and  Melting  Points;  Record- 
ing Thermometers;  Influence  of  Tempera- 
tures upon  Economy.  Actual  Results  Ob- 
tained in  Economy  Tests  of  Green  Fuel 
Economizers — Tests  in  Seven  Plants;  Textile 
Mill;  Railway  Plant;  With  Oil  Fuel:  Manhat- 
tan Ry.  Plant;  With  L.0W  Temperature  Flue 
Gases:  Packing  House  Plant.  Design  an* 
Construction  of  the  Green  F^el  Economiier^ 
Descriplion;  Table  of  Sizes;  Heating  Tubes: 
Top  Headers;  Bottom  Headers:  Scrspers: 
Gearing:  Access  Branch  Pipes  and  Connec- 
tions; Circulating  Economizer:  Sectionar 
Covering;  Economizer  Design  In  Genei»l 
Directions  for  Working— Baislijg  Steam, 
Blowing  Out,  Cleaning,  Shutting  Down,  etc.: 
Inspection  Service;  Inspector's  Dutlst 
Green's  Waste  Heat  Air  Heater— Air  HMted 
by  Waste  Gases  for  Use  In  Laundries.  Tex- 
tile Factories,  for  Heating  Shops.  Dryinr 
Materials,  etc.  The  Air  Heater  and  the 
Economizer  in  Water  Gas  Manufacture- 
Heat  Recovered  from  Stack  Valve  Gases  Ito- 
places  Generator  and  Boiler  Coal.  Moosy 
S?aved.  Chimneys— Kent's  Formula  and  Ta- 
ble for  Designing  Chimneys.  Mechsolcar 
Draft— Advantages  of;  Systems  of  Mechani- 
cal Draft;  Mechanical  Draft  BSjglneerinj; 
Data  Needed  for  Estimates;  Fans  for  Me- 
chanical Draft;  Capacity  and  Power  Table 
for  Fans:  Forced  Draft  Dampers.  Steam- 
Properties  of  Steam;  Factors  of  BhrapotatJon^ 
Publications  of  the  Green  Fuel  EWmomlKr 
Company— Describing  Various  Products. 
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ENQINEERINQ-CONTRACTINQ  What  is  the  Practical  Value  of  Hoop- 

A  Weekly  "Methods  and  Cost"  Journal  i]l£  as  a   Method  Of  Reinforcing 

for  Civil   Engineers  and   Conttacton.  * 

mm  mncH  are  oombiicxo  ConCTOte  ColtUnnS? 

ENQINEERINO  world  The    column    is    the    troublesome    unit 

and  in   concrete   building   work.     This   is  par- 

CONTRACT  NEWS  ticularly  true  where  the  building  rises  to 

Publisbed  every  Wednesday  by  any  height.    In  order  not  to  involve  danger- 

THE  MYRON  C.  CLARK  PUBUSHINQ  CO.  ous  unit  stresses  the  size  of  the  column  be- 

355  Dearborn  Street,  Chicago  comes  so  great   for  even  moderate  heights 

Teiepbone  H*rrt»D  «;50  ^f  buildings  that   the  sacrifice  of   space  is 

Nbw  York  OrncB:    13-21  Park  Row  objectionable  and  in  many  instances  inad- 

Telepbone  M13  Oortlsodt  .     ., ,         ,.,.,•' 

«             .^  B            t>      ^  missible.     It  is  this   fact  very  largely,  we 

Boston  Orrtca:    170  Summer  Street  ,    ,.             ,         ,                           ,    '          , 

Telepbooe  5M3-4  Main  believe,   that    has   accounted    for   the   pop- 

^^^=^^^=^=^=^^^^^^^^^^=  ular  favor  received  by  so-called  hooped  col- 

"*'^^,'^T^P^l^T'^   •    •  M*"*"™"  Editor  „^n    construction.      Tests    showed    that    in 

DANIEL  J.  HAOER.T  ,  .                            ,                                   , 

CHAS.  S.  HILL,          I                               _  ultimate    strength    a    concrete    column    re- 

C.  T.  MURRAY,          f    •    *           ciatb     orro  inforced    bv    circumferential    hooping    was 

FA.  SMITH.              J  ,    ..   •                  •        .              1   •          1 

MYRON  C.  CLARK Presidbkt  several   times   superior   to   a    plain   column 

A.  B.  GILBERT   ....   Advbrtisinc  Uahaobr  of   the  .same  size.     This  superior  strength 

'  seemed  to  make  possible  the  material   re- 

SVBSCRIPTION  RATES  (PayabU  in  Advatu*): —  Hiirtinns    in    cnliitnn    size    whirh    th^    condi- 

OMaytar  {Sg  issues)  in  United  Statts.  Cuba.  M,x-  auct'ons-   m  column   size   wnicn   tne  conai 

ico.  Alaska,  Hawaii,  Guam.  Porio  Rico.  Phtlippint  tions  of  building  work  necessitated,  for  it 

Islands,  RtpMie  of  Panama,  Canal  Zont  and  Island  j    t      •     t                                        xi.      1     . 

olTutuila.  seemed  logical  to  assume  since  the  factor 

t2.S0  a  year  (M  tisnts)  to  Dominion  of  Canada.  of    safety   was  the    same,   the   possibility   of 

tt.t»aymsr(lHssues)toaUolh*r(onntri4s.  loading   a   hooped   column   having  an   ulti- 

ADVERTISING  RATES  sent  on  appticaium.  ^^^^   strength    of   5.000    lbs.    per   sq.    in.    to 

Copy  for   regular    advertising  must  be  received  ,  -,r„  ,,                      ■      -t         >   •          1            1 

not  later  than  Friday  preceding  date  of  issue  in  l.-iO  lbs.  per  sq.   in.  if  a  plain  column  hav- 

-p'j^'^j^l°n:?u^n^.n?s™jri!j';ns^t^d"a;fa",2  ing  an   ultimate  strength   of  2.000  lbs.  per 

M Tuesday  morning. sq.  in.'  could  safely  be  loaded  to  500  lbs.  per 

Entered  as  second^Iass  matter.  April  17.  1807.  at  the  ^l"     '"•       Without     following     this     thought 

Pest  Office  at  Chicago.  Illinois,  under  act  of  March  any   further  we   Will  note  that  a  new  hght 

'  has    been    thrown    on    the   practical    value 

P  O  MT  T?  MT Q  °^    hooping    as    a    method    of    reinforcing 

>Xv3 jjy  jj^^  series  of  hooped  column  tests  being 

7  conducted   by   Prof.   Arthur   N.   Talbot  at 

EorroMAL:  ,      it  •        •        r  i„-     ■          ■       1  u 

the  University  of  Illinois  testing  laborato- 

What  Is  the  Practical  Value  of  Hoop-  ^ies.     To  say  the  least  of  them  these  tests 

ing    as    a    Method    of    Reinforcing  j„stly    raise   the   question    with    which    we 

Concrete  Columns 327  ^^^.^  entitled  these  remarks. 

The  Kind  of  Cuts  to  Use  in  Advertis-  -phe   results  of  the  first  series  of   Prof, 

mg  and  the  Kind  Not  to  Use 327  Jalbofs    hooped    column    tests    are    given 

A  Legal  Decision  of  Interest  to  Con-  slightly   condensed    in    another    column    of 

tractors    3-0  jj,;.   j^sue.      It   is   not  our   purpose   to  en- 

CoNCRETE  Section:  ,er    into    a    critical    technical    anaylsis    of 

Results    of    Tests    of    Hooped    Con-  these   tests   here,   this   task  may   better   be 

Crete  Columns  at  the  University  of  left   to   the   expert  in    such   matters.     The 

Illinois      Engineering      Experiment  practical   constructor  will,   however,  appre- 

Station   329  ciate  the   force  of  certain   features  of   the 

E.WTH  AND  Rock  Section  :  records     obtained     without    such    analysis. 

Method    and    Cost    of    Blasting    1,100  The    first    feature    noticed    which    will    be 

Stumps     336  that    the    reinforcing    or    restraining    ac- 

A   Tunnel   Excavating    Machine     for  tion    of   the    hooping    of    hooped    columns 

Soft    Material 337  does  not  take  effect  before  a  load  equiva- 

RoADs  AND  Streets  Section  :  lent  to  the  ultimate  strenpth  of  plain  con- 
Data   on    Tarvia    Road   Treatment   in  crete.   or  a   little   below,   is   reached.     The 
New  York  State  and  Tar  Macadam  second  feature  noticed  will  be  that  with  the 
Work   in   Canada 337  critical    load    at     which     the    hooping    be- 

Methods  of  Dragging  Earth  Roads.  ..340  gins  to  act  an  elastic  change  occurs  in  the 

W.ATER  Works  and  Sewer  Section  :  material,  both  the  longitudinal  and  lateral 

Method  and  Cost  of  Building  a  Pipe  deformation  become  large  and  a  large  per- 

Sewer  Through   Quicksand  by  Ex-  manent    set   or   shortening  of    the   column 

cavating  the  Ground  with  a  Pump.. 341  takes  place. 

Railway  Section  :  Stopping    the    consideration    of   the    test 

Itemized   Cost  of  the  Stampede  Tun-  records    here    for   the    present,   it    may    be 

nel    (f».R50  Lin.   Ft.),   and   Its    Ma-  noted    that    two    methods    for   determining 

sonry    Lining 342  the   design   of  columns  are   used.      In   the 

STRrtTL-RAL  Steel  .Section  :  first   a   safe   working   stress   is   set   for   the 

Method  of  Erecting  a  Steel  Bridge  by  concrete  and  the  stress  in  the  steel  determined 

Launching     344  by    the    ratios    of    the    elasticities    of    steel 

General  Articles  :  and   concrete.     In  the   second   method,   the 

Card  Index  Order  System 348  ultimate    strength   of   the   column    is    coni- 
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puted  and  a  factor  of  safety  used  by 
which  to  divide  the  breaking  load  to 
get  the  safe  load.  An  examination  of 
building  ordinances  shows  that  most  of 
them  specify  the  first  method — a  safe  work- 
ing stress  is  set  based  on  the  crushing  stress 
of  plain  concrete  cubes.  Obviously  in  such 
cases  hooping  cannot  be  of  much  service  ex- 
cept in  case  of  accident  since  according  to 
Prof.  Talbot's  tests  it  does  not  come  into 
action  until  long  after  the  specified  stress 
has  been  passed. 

Considering  now  the  second  method  of 
designing,  the  first  question  which  arises 
is:  Should  not  the  point  at  which  the 
stated  elastic  change  occurs  be  regarded 
as  virtually  the  point  of  ultimate  strength 
governing  the  determination  of  the  allow- 
able unit  loads?  This  is  a  question  which 
to  say  the  least,  cannot  be  answered  with 
certainty  offhand.  But  assuming  that  the 
actual  ultimate  strength  be  taken  as  this 
governing  strength,  we  encounter  the  fac- 
tors of  deformation  and  permanent  set.  In 
many  cases  such  deformations  as  Prof. 
Talbot's  tests  record  are  not  only  objec- 
tionable but  fatal  to  the  continued  use- 
fulness of  the  column. 

Taking  the  tests  as  a  whole  it  looks 
to  the  practical  constructor  very  much  as 
if  hooping  was  of  very  little  use  until  the 
concrete  had  failed.  Doubtless  this  may 
be  going  too  far;  it  is  farther  than  Prof. 
Talbot  goes  in  his  very  conservative  con- 
clusions. We  may  note,  however,  that  it 
has  been  our  purpose  to  exaggerate  matters 
somewhat  with  a  view  of  emphasizing  the 
point  we  wish  to  make.  We  do  not  feel 
that  there  is  no  virtue  in  hooping  as  a 
method  of  reinforcing  columns,  but  merely 
that  in  order  to  convince  the  practical  con- 
structor of  his  virtue  the  hooped  column 
advocates  have  some  work  yet  to  do.  One 
thing  is  certain  of  hooped  columns,  they 
are  a  safeguard  against  sudden  collapse. 
On  the  other  hand  hooping,  unless  sup- 
plemented by  longitudinal  reinforcement 
gives  no  increased  resistance  against  lateral 
breaking  and  with  the  introduction  of  sup- 
plementary longitudinals  we  introduce  still 
further  complications  in  the  distribution  of 
stresses.  In  conclusion  we  repeat  our 
query :  What  is  the  practical  value  of 
hooping  as  a  method  of  reinforcing  con- 
rete  columns? 


The  Kind  of  Cuts  to  Use  in  Adver- 
tising and  the  Kind  Not  to  Use. 

An  illustration,  or  cut,  should  serve  two 
purposes  when  used  in  an  advertisement : 
First,  it  should  arrest  attention ;  and.  sec- 
ond, it  should  act  as  an  adjunct  to  the 
reading  matter  explanatory  of  the  product 
advertised.  Occasionally  it  may  be  wise  to 
use  a  cut  merely  to  arrest  attention,  but  it 
is  usually  better  to  use  a  cut  that  serves 
the  second  purpose  above  mentioned  as 
well  as  the  first.  Many  advertisements  in 
popular  magazines  contain  cuts  that  do  not 
serve  to  supplement  the  reading  matter  or 
to  explain   the  nature  of  the  product.     A 
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photograph  of  a  handsome  woman,  for  ex- 
ample, may  be  used  as  the  illustration  in  an 
advertisement  of  a  soap.  Such  a  cut, 
therefore,  serves  merely  as  an  eye  detainer, 
the  hope  of  the  advertiser  being' that  if  the 
eye  pause  long  enough  to  admire  the  pic- 
ture it  may  scan  the  text  alongside. 

Such  cuts  are  rarely  used  in  technical 
jourtials,  but  this  very  fact  would  make 
their  use  more  eflfective  than  elsewhere. 
Indeed,  the  greatest  fault  with  cuts  seen 
in  trade  periodicals  is  to  be  found  in  the 
fact  that  they  are  not  of  a  kind  that  grasp 
the  glance  of  a  reader  and  hold  it.  Or- 
dinarily the  cuts  in  an  engineering  paper 
do  illustrate  the  text  of  the  ad,  but  do  not 
accomplish  the  first  function  of  an  adver- 
tising illustration,  namely,  the  function  of 
arresting  the  attention  of  the  casual  read- 
er. Why  not?  In  the  writer's  opinion  the 
answer  is  found  in  the  fact  that  more  than 
90  per  cent  of  the  cuts  are  photographs  of 
the  product  advertised.  If  an  entirely  new 
machine  is  to  be  advertised,  then  a  good 
photograph  certainly  will  arrest  attention; 
but,  if  the  machine  is  of  a  well  known  type, 
the  eye  sees  nothing  that  it  has  not  seen 
hundreds  of  times  before,  and  it  makes  no 
longer  pause  than  it  would  make  upon  see- 
ing a  leaf  on  a  tree. 

The  use  of  photographs  of  machines  in 
the  advertising  columns  of  engineering 
journals  has  been  carried  to  an  extreme. 
Test  yourself  and  you  will  see  the  truth  in 
this  statement.  If  you  glance  through  the 
advertising  pages,  you  will  find  that  the 
illustrations  that  cause  you  to  stop  are 
usually  line  drawings  and  not  photographs. 

Aside  from  the  monotony  of  a  mere  pic- 
ture album  of  machines,  there  is  another 
objection  to  photogfraphs.  An  electrotype 
or  half-tone  begins  to  grow  indistinct  and 
blotchy  after  a  few  thousand  impressions 
have  been  made,  and  it  requires  constant 
vigilance  in  supplying  new  electros  if  the 
appearance  of  the  advertisement  is  to  be 
kept  creditable.  On  the  other  hand,  a  zinc 
plate  made  from  a  line  drawing  lasts  many 
times  longer  and  is  always  clean  cut  and 
distinct. 

A  photograph  illustrating  a  machine  at 
work  is,  in  the  writer's  opinion,  preferable 
to  a  photograph  of  the  bare  machine,  as  a 
general  rule.  One  reason  for  this  is  that 
innumerable  photographs  can  be  secured 
showing  work  in  progress  under  different 
conditions.  Hence  the  reader  finds  some- 
thing new  each  time  he  sees  the  advertise- 
ment. If  some  valuable  data  or  facts  ac- 
company each  new  photograph,  the  reader 
will  form  a  habit  of  reading  the  text  to 
gain   information. 

The  effect  of  an  advertisement  may  be 
said  to  be  proportional  to  the  time  that  a 
reader  gives  to  it.  If  the  reader  spends 
the  tenth  part  of  a  second  glancing  at  it, 
and  in  that  time  absorbs  the  firm's  name, 
the  advertisement  has  done  some  good. 
But  if  the  reader  spends  10  seconds  study- 
ing the  picture  and  reading  the  text,  the 
effect    of    the    advertisement    is    fully    100 


times  as  great  upon  his  memory,  and,  in 
addition,  there  is  secured  an  effect  upon  his 
judgment  if  the  advertisement  is  properly 
prepared. 

Another  reason  for  the  more  common 
use. of  line  drawings  instead  of  photographs 
is  this:  A  photograph  becomes  more  and 
more  indistinct  the  smaller  it  is ;  whereas 
a  very  small  line  drawing  may  be  made  to 
stand  out  with  great  distinctness.  Hence 
the  advertiser  who  can  afford  only  small 
space  should  almost  invariably  use  a  small 
line  drawing  of  some  kind.  As  it  now  is, 
the  small  space  advertisements  in  engineer- 
ing journals  usually  contain  nothing  but 
text,  with  occasionally  a  trade  mark.  This 
is  a  most  serious  error,  and  if  you  want 
to  see  how  serious  it  is,  try  a  comparison 
by  turning  to  any  general  magazine.  There 
you  will  find  small  space  advertisements 
prepared  with  effective  little  cuts  and  ac- 
companied '  by  much  good  reading  matter 
in  small  type. 

Who  has  not  seen  the  "Squab  Book"  ad, 
occupying  only  one  inch  of  space,  nearly 
half  of  which  is  covered  by  the  picture  of 
a  pigeon?  In  addition  to  the  cut,  this 
same  ad  contains  50  words. 

If  advertisers  in  engineering  periodicals 
will  study  the  advertisements  in  general 
magazines,  particularly  with  reference  to  il- 
lustrations and  typography,  there  will  soon 
be  a  marked  improvement  in  engineering 
advertisements,  and  a  corresponding  im- 
provement in  the  results  secured  from  ad- 
vertising. 

The  sixth  editorial  in  this  series  will  ap- 
pear in  our  next  issue,  in  which  we  shall 
give  suggestions  on  writing  "drumming  "ad- 
vertisements." 


A  Legal  Decbion  of  Interest  to  Con- 
tractors. 

A  suit  involving  the  question  of  right  to 
cancel  a  contract  for  alleged  lack  of  speed 
in  its  execution  was  recently  tried  before 
Justice  Charles  W.  Dayton,  of  the  New 
York  Supreme  Court,  and  a  decision  ren- 
dered in  favor  of  the  contractor,  Frank  B. 
Gilbreth. 

The  contractor  had  undertaken  to  erect 
an  8-story  reinforced  concrete  building  for 
the  McGraw  Realty  Co.  of  New  York,  un- 
der a  cost-plus-a-fixed-sum  contract.  The 
height  of  the  building  was  subsequently  in- 
creased to  11  stories.  After  the  foundation 
excavation  had  been  completed  and  walls 
built  up  to  the  curb  level,  forms  made,  re- 
inforcement bent  and  structural  steel  fabri- 
cated for  the  rest  of  the  building,  concrete 
machinery,  installed  and  tower  erected  for 
handling  the  materials,  the  McGraw  Realty 
Co.  cancelled  the  contract  Nov.  2,  1906,  re- 
tained the  contractor's  complete  organiza- 
tion and  plant,  and  finished  the  building  in 
accordance  with  the  contractor's  shop  and 
erection  drawings.  The  reason  given  by 
the  McGraw  Realty  Co.  for  this  action 
was  their  fear  that  the  building  would  not 
be  ready  for  occupancy  on  May  1,  1907. 
The  contractor  maintained  that  they  were 


actuated  by  an  entirely  different  reason, 
but.  without  gating  into  this  phase  of  the 
matter,  it  is  signficant  that  the  bulding  was 
made  ready  for  occupancy  before  May  1. 
In  addition  to  this  damaging  fact,  the  de- 
fendant was  also  shown  to  have  failed  to 
provide  the  contractor  with  a  city  permit 
to  erect  the  building  before  canceling  the 
contract.  The  contractor  contended  that 
this  failure  to  provide  him  with  a  building 
permit  had  made  it  impossible  for  him  to 
build  above  the  curb  level,  and  that  all  he 
could  do,  he  had  done,  namely,  build  to  the 
curb  level,  secure  materials,  make  forms, 
bend  the  reinforcement,  fabricate  the  steel 
and  install  plant  for  further  work.  He 
also  contended  that  the  McGraw  Realty 
Co.,  being  inexperienced  in  concrete  build- 
ing work,  did  not  realize  how  quickly  the 
rest  of  the  building  •  coi>H-  be  comi^eted 
after  the  building  pertmt  -wmm  secured  and 
the  aboxe  preparations  made. 

The  question  as  to  the  qnaRty  of  the 
concrete  work  was  disposed  of  by  Prof. 
William  H.  Burr,  the  defendant's  engineer, 
who  stated  that  all  that  had  been  done  at 
the  time  of  the  cancellation  of  the  contract 
was  of  superior  quality. 

The  jury  was  asked  to  return  answers  to 
two  specific  questions:  (1)  "Did  the  plain- 
tiff perform  his  contract  so  far  as  he  was 
permitted  to  do  so  by  the  defendant  T 
The  answer  was  "Yes."  (2)  "Was  the  de- 
fendant justified  in  cancelling  the  contract 
on  his  part  and  forbidding  the  plaintiff  to 
proceed  thereunder?"  The  answer  was 
••No." 

This  decision  illustrates  very  clearly  the 
risk  that  an  owner  runs  in  cancelling  a 
contract  because  of  seeming  lack  of  speed. 
In  concrete  building  work  in  particular, 
after  the  foundation  is  finished  and  forms 
made  for  the  rest  of  the  building,  the  time 
of  erecting  each  story  is  comparatively 
short.  A  story  a  week  may  be  built  under 
fairly  good  management  with  an  adequate 
plant. 

The  trial  also  shows  the  duty  on  the 
part  of  the  owner  himself  to  leave  nothing 
undone  which  may  retard  the  work,  such 
as  securing  building  permits  and  furnish- 
ing plans. 

The  value  of  photographs  in  a  trial  of 
this  sort  was  well  exemplified.  Numerous 
photographs  were  introduced  showing  the 
work  in  various  stages  of  completion,  and 
showing  forms  and  bent  reinforcing  metal 
piled  up  in  the  yards,  tower  and  plant  in 
place,  and  the  like. 

A  description  of  the  method  used  in 
erecting  this  building  will  be  found  in  our 
issue  of  Dec.  16,  1900. 


Dynamiters  on  May  27,  according  to  press 
reports,  wrecked  the  big  pipe  line  that  con- 
veys water  from  Bonita  Mountains,  K 
Mex.,  to  Carrizozo,  N.  Mex.,  where  all  the 
engines  of  the  El  Paso  and  Southwestern 
Railway  system  are  supplied.  The  pipe 
line,  which  diverts  the  water  supply  of  the 
Bonita  river,  cost  about  $1,000,000. 
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Concrete  and  Reinforced  Concrete  Section 


Note :  This  Section  is  devoted  to  metliods  and  costs  of  constructing  concrete 
and  reinforced  concrete  structures.  It  will  cover  tlie  selection,  testing  and  pr<^ 
portioning  of  concrete  materials;  lalioratory  tests  of  concrete;  concrete  mlidng, 
transportation  and  placing;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  also  contain  articles  on  new  and  intMvsting 
developments  in  the  design  of  reinforced  concrete. 


Results  of  Tests  of  Hooped  Concrete 
Columns  at  the  University  of  Illi- 
nois Engineering  Experi- 
ment Station.* 

Thirty  hooped  columns  were  tested.  The 
columns  were  generally  cylinders  12  ins.  in 
diameter  and  10  ft.  long,  but  a  few  of  other 
dimensions  were  used.  The  ratio  of  length 
to  diameter  ranged  from  6  to  13.  all  being 
short  columns.  Tests  were  usually  made  at 
an  age  of  60  days,  but  a  few  tests  were 
made  at  6  months.  Both  bands  and  wire 
■'pirals  were  used  for  reinforcement.  Col- 
umns reinforced  with  bands  will  be  re- 
ferred to  as  band-hooped  columns  and 
those  reinforced  with  wire  spiral  as  spiral- 
hopped  columns.  The  bands  were  of  three 
weights,  No.  8,  No.  12,  and  No.  16  gage,  all 
1  in.  in  width.  The  wire  used  in  the  spirals 
was  No.  7  and  %  in. ;  both  high-carbon  and 
mild-steel  wire  were  used.  The  concrete 
was  generally  a  1 — 2 — 4  mixture,  but  in  or- 
der to  determine  the  effect  of  the  restraint 
of  the  hoops  upon  richer  and  leaner  con- 
crete, two  columns  were  made  with  1 — 4 — 8 
concrete  and  two  with  1 — 1V4 — 3  concrete. 

Materials. — The  materials  used  in  mak- 
ing the  «>l|imns  were  similar  to  the  best 
mateoiluafed  for  this  class  of  work  in 
this  aaMii^  of  the  country.  The  stone, 
sand,  ■  and  nearly  all  the  cement  were 
bought  in  the  open  market.  Universal 
Portland  cement,  used  in  two  columns,  was 
furnished  by  the  makers,  but  the  Chicago 
AA  Portland  cement  used  in  the  remainder 
was  bought  of  a  local  dealer. 

Stone. — The  stone  was  crushed  limestone 
from  Kankakee,  Illinois.  It  was  ordered  to 
pass  through  a  1-in.  screen  and  over  a  %- 
in.  screen.  The  stone  came  in  two  ship- 
ments, and  there  was  an  appreciable  dif- 
ference in  the  quality  of  the  two.  The  first 
lot  was  finer,  softer,  and  of  a  darker  color 
than  the  second  lot.  The  harder,  coarser 
stone  of  the  second  lot  made  much  the 
better  concrete.  Tests  showed  that  this 
last  lot  had  about  50  per  cent  voids  and 
weighed  85  lbs.  per  cu.  ft.  loose. 

Sand. — The  sand  was  of  good  quality, 
sharp,  well  graded,  fairly  clean,  contained 
'^  per  cent  voids,  as  determined  by  pouring 
sand  into  a  vessel  partly  filled  with  water, 
and  weighed  103  lbs.  per  cu.  ft.  loose.  It 
came  from  near  the  Wabash  River  at  Atti- 
ca, Indiana. 

Cement. — In  all  except  two  columns,  Chi- 

•Extract  from  Bulletin  No.  20.  by  Prof.  A. 
N.  Talbot,  University  of  lUlnola  Engineering 
Experiment  Station,  Urbatia,  111. 


cago  AA  Portland  cement  was  used.  In 
two  columns  Universal  cement  was  used. 
Table  I  gives  the  results  of  tension  tests  of 
these  cements  made  according  to  standard 
practice. 

Concrete. — Men  accustomed  to  mixing 
concrete  made  the  test  specimens  and  an 
effort  was  made  to  have  the  concrete  as 
good  as  would  be  used  in  the  best  practice. 
All  materials  were  proportioned  by  loose 
volume  and  weights  were  taken  as  a  check 
t>n  the  measurement.  The  mixing  was 
done  with  shovels  by  hand.  The  sand  and 
cement  were  first  mixed  dry.  The  stone, 
which  had  previously  been  thoroughly 
moistened,  was  then  added  and  the  mass 
turned  until  uniform  in  appearance.  Water 
was  added  in  such  proportion  as  to  give  a 
fairly  wet  mixture.  This  consistency  per- 
mitted tamping  into  the  forms  to  good  ad- 
vantage. 

Steel. — The  steel  used  in  the  hoops  had  a 
yield  point  of  about  48,000  lbs.  per  sq.  in. 
and  an  ultimate  strength  of  from  60,000  to 
65,000  lbs.  per  sq.  in.  The  hoops  were  1 
in.  wide  and  of  three  thicknesses,  corre- 
sponding to  No.  8,  12,  and  16  gage.  For 
the  spiral  reinforcement,  both  high-carbon 
and  mild-steel  wire  were  used,  each  being 
in  two  sizes,  %-in.  and  No.  7.  Tests 
showed  that  the  ^-in.  high-carbon  wire 
had  a  yield  point  of  approximately  115,000 
lbs.  per  sq.  in.  The  yield  point  of  the  No. 
7  high-carbon  wire  was  about  60,000  lbs. 
per  sq.  in.  Their  ultimate  strengths  were 
about  155,000  and  90,000  lbs.  per  sq.  in.,  re- 
spectively. The  %-in.  mild-steel  wire  had 
a  yield  point  of  54,000  lbs.  per  sq.  in.  and 
the  No.  7  wire  38,500  lbs.  per  sq.  in.  Thtir 
ultimate  strengths  were  about  73,000  and 
54,000  lbs.  per  sq.  in.,  respectively.  The . 
hoops  were  electrically  welded  and  as  it 
was  desired  to  know  the  strength  of  the 
weld,  pieces  containing  the  weld  were  test- 
ed. Several  broke  at  the  weld  at  a  point 
much  below  the  ultimate  strength,  but  with 
one  exception  at  a  load  higher  than  the 
yield  point  of  the  metal. 

Test  Specimens. — An  effort  was  made  to 
have  the  conditions  of  fabrication  of  the 
different  test  specimens  as  nearly  uniform 
as  possible.  Usually  the  test  columns  were 
made  in  sets  of  three.  Individual  columns 
of  a  given  set  were  made  at  different  date,« 
throughout  the  season,  the  purpose  being 
to  make  columns  of  different  sets  at  the 
same  time  and  thus  distribute  accidental 
variations  of  fabrication  over  a  number  of 
sets. 

Band-Hooped     Reinforced     Columns. — 


Twelve  band-hooped  columns  were  12  ins. 
in  diameter  and  six  were  9  ins.  in  diame- 
ter. The  length  was  10  ft.  The  reinforc- 
ing consisted  of  circular  bands  of  No.  8, 
12,  and  16  band  steel  1  in.  wide,  generally 
placed  on  2-in.  centers.  The  spacing  for 
one  column  was  3-in.  centers  and  for  two 
columns  4-in.  centers.  The  bands  were  held 
in  place  by  three  longitudinal  strips  of  thin 
metal  suitably  punched,  as  shown  in  Fig.  1. 

Spiral-Hooped  Reinforced  Columns. — 
Twelve  spiral-hooped  columns  were  tested. 
They  were  12  ins.  in  diameter  and  10  ft. 
long.  The  reinforcement  consisted  of  a 
single  steel  were  coiled  in  the  form  of  a 
helix  and  spaced  at  a  uniform  pitch  of  1 
in.  by  means  of  heavy  steel  wires  crimped 
as  shown,  in  Fig.  1.  Both  mild-steel  and 
high-carbon-steel  wire  were  used,  the  sizes 
being  No.  7  and  %  in.  for  each. 

Forms. — The  column  forms  were  of  gal- 
vanized sheet  steel  bent  into  a  cylindrical 
shape  and  held  in  position  by  bands  I  in. 
wide  and  3/16  in.  thick.  The  bands  could 
be  adjusted  to  the  proper  diameter  by 
means  of  bolts.  The  forms  were  built  in 
sections  2H  ft.  long  an3  fitted  together  in 
stove-pipe  fashion.  The  forms  are  shown 
with  dimensions  in  Fig.  1. 

Making  of  Columns. — The  concrete  for 
each  ccjlumn  and  for  the  corresponding 
cubes  and  cylinders  was  mixed  in  one 
batch.  The  form  was  set  up  on  a  cast- 
iron  base  plate,  14  ins.  by  14  ins.  by  1% 
ins.,  which  was  planed  on  both  sides  and 
served  as  a  bearing  plate  in  the  column 
test.  In  making  the  plain  concrete  columns 
the  forms  were  built  up  in  2V4-ft.  sections, 
each  section  being  filled  before  the  next 
was  added.  The  concrete  was  put  in  in 
layers  of  about  6  ins.  and  tamped  or 
churned  until  water  flushed  to  the  top.  In 
making  the  reinforced  columns,  the  form 
was  placed  around  the  hoops  or  spirals  for 
the  full  length  of  the  column,  after  which 
it  was  set  up  vertically  on  the  base  plate. 
The  concrete  was  put  in  from  the  top  of 
the  column  and  tamped  or  churned  as  de- 
scribed above.  The  reinforcement  was 
usually  covered  by  from  1/16  to  %  in.  of 
mortar.  As  this  outside  coat  spalled  off 
early  in  the  test  and  did  not  add  appre- 
ciably to  the  strength  of  the  column,  the 
diameter  of  the  column  was  assumed  to  be 
the  same  as  the  diameter  of  the  band  or 
spiral.  Generally  the  column  had  a  very 
good  surface.  In  the  band-hooped  col- 
umns care  was  taken  to  place  the  bands  so 
that  welds  were  distributed  over  the  cir- 
cumference of  the  column.  Three  or  four 
inches  of  the  ends  of  the  wire  in  the  spiral- 
hooped  columns  were  bent  inward  to  form 
an  anchorage.  The  metal  in  the  reinforce- 
ment was  gaged  in  several  places  and  the 
average  taken  to  compute  the  per  cent  re- 
inforcement. The  lengths  of  the  columns 
were  quite  uniform,  varying  from  10  ft.  1 
in.  to  10  ft.  4  ins. 

Storage  of  Test  Specimens. — The  col- 
umns were  built  near  the  walls  of  the  test- 
ing room  and  remained  where  made  until 
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time  of  the  test.  The  forms  were  taken  o6f 
ten  days  after  making  and  after  that  the 
columns  were  sprinkled  with  water  twice 
daily  until  they  were  tested.  The  tempera- 
ture of  the  room  varied  from  00°  to  70°  F. 
Phenomena  of  Tests  of  Hooped  Col- 
umns.— The  general  phenomena  accom- 
panying the  tests  of  hooped  columns  are  as 
follows :  The  earlier  part  of  the  test  is 
much  the  same  as  for  plain  concrete  col- 
umns. At  a  load  equal  to  that  which  would 
cause  failure  in  a  plain  concrete  column,  or 
a  little  above,  the  concrete  over  the  spacing 
bars  begins  to  scale,  and  this  is  soon  fol- 
lowed with  a  scaling  and  shelling  off  of  the 
surface  of  the  column  over  the  hoops 
everywhere.  With  added  increments  of 
load,  beyond  the  limit  of  strength  of  plain 
concrete  the  amoimt  of  shortening  in- 
creases rapidly  and  the  column  expands  or 
bulges  laterally  correspondingly  rapidly. 
The  maximum  load  in  some  cases  may  not 
be  reached  until  the  hooping  has  been 
stressed  to  its  ela.stic  limit,  and  in  other 
cases  this  load  may  be  reached  without  de- 


per  cent  to  85  per  cent  of  the  maximum 
load  of  the  column  in  the  case  of  the  band- 
hooped  columns  and  from  70  per  cent  to  95 
per  cent  in  the  case  of  the  spiral- 
hooped  columns,  though  in  the  latter 
the  average  was  nearly  !>(»  per  cent. 
However,  it  was  evident  that  slight 
bending  began  earlier  than  this.  The 
amount  of  this  bowing  at  the  time  of  the 
maximum  load  was  not  large,  but  its  pres- 
ence, or  the  presence  of  the  conditions 
which  caused  the  bending,  must  have  had 
much  to  do  with  the  final  failure  of  the 
column.  In  most  of  the  tests,  after  pass- 
ing the  maximum  load,  the  bending  in- 
creased rapidly  under  loads  smaller  than 
the  maximum  and  the  colunm  can  not  be 
considered  to  have  failed  by  direct  crush- 
ing. 

The  amount  of  shortening  in  the  hooped 
column  at  the  maximum  load,  as  compared 
with  plain  concrete  columns  at  the-r  maxi- 
mum load  was  very  great.  The  total 
amount  of  shortening  in  a  hooped  column 
10  ft.   long  ranged   from  %  in.  to  l%ins.. 


columns  for  the  1 — 2 — 4  columns  60  days 
old  of  the  tests  under  consideration.  The 
amount  of  shortening  for  a  concrete  col- 
umn at  half  its  ultimate  load  may  be  con- 
sidered to  be  0.0003  unit  per  unit  of  length 
(inches  per  inch  of  length).  If  we  con- 
sider that  Poisson's  ratio  for  this  concrete 
is  %,  the  lateral  expansion  for  the  column 
will  be  0.0000375.  Even  if  we  consider  that 
the  steel  hooping  would  receive  this  unit 
deformation  the  stress  in  the  hooping 
would  be  only  1,100  lbs.  per  sq.  in.,  and 
reasoning  from  this  it  seems  evident  that 
the  effect  of  the  hooping  for  lateral  defor- 
mations of  this  amount  is  very  slight.  .\ 
comparison  of  the  stress-deformation  dia- 
grams for  plain  columns  and  for  hooped 
columns  shown  in  succeeding  pages  bears 
this  out.  It  seems  probable  that  voids  left 
in  the  concrete  may  interfere  with  early 
pressure  on  the  hooping.  For  columns  re- 
inforced with  steel  rods  placed  longitudi- 
nally in  the  column,  with  a  load  on  the 
column  giving  a  shortening  of  0.0003,  the 
stress  in  the  steel  would  be  9,000  lbs.  per 
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Fig.  1 — Sketch  Showing  Forms  and  Reinforcement. 


Fig.  2 — Street  Deformation  Diagram  for  Band  Hooped 
Column*. 


veloping  the  elastic  limit  of  the  hooping, 
especially  when  large  lateral  deflection  of 
the  column  and  general  distortion  from  the 
original  shape  occur.  The  lateral  deflec-- 
tion  of  the  column  from  a  straight  line  is 
apparent  before  the  maximum  load  carried 
is  reached — in  many  cases  considerably  be- 
fore. .A.ftcr  the  maximum  load  is  passed, 
the  lateral  deflection  rapidly  increases. 
During  the  last  stage  of  the  test  the  col- 
umn usually  forms  a  curve  having  the 
characteristics  of  the  figure  shown  in  text 
books  for  a  column  with  fixed  ends.  Some 
columns  finally  bent  out  of  line  as  much  as 
4  or  5  ins.,  although  the  load  then  carried 
was  only  a  small  proportion  of  the  maxi- 
mum and  this  condition  could  not  obtain 
under  a  dead  load. 

There  was  a  variation  in  the  time  of  the 
first  noticeable  lateral  bending  in  the  tests. 
Generally  speaking,  in  the  case  of  compan- 
ion columns,  this  bowing  was  perceptible 
first  in  the  one  which  gave  the  lowest 
maximum  strength.  This  load  at  which 
bowing   bccaiue   apparent    ranged    from   (50 


and  the  corresponding  longitudinal  unit 
deformation  was  from  O.OoC  to  0.015.  This 
is  six  to  twelve  times  the  shortening  in  a 
plain  concrete  column  at  its  maximum 
load.  The  amount  of  set  produced  in  the 
column  is  very  great.  In  Column  No.  173, 
for  a  load  well  below  the  ultimate  strength 
of  the  column,  this  .set  was  0.0<I25  per  unit 
of  length,  or  over  two-thirds  of  the  total 
unit  shortening  of  the  column  at  the  first 
application  of  the  load. 

The  purpose"  of  reinforcing  concrete  col- 
umns with  hooping  is  to  restrain  the  con- 
crete laterally  and  to  add  to  the  strength 
of  the  column  by  preventing  the  disintegra- 
tion of  the  concrete  when  that  limit  of  lat- 
eral expansion  has  been  reached  for  which 
in  plain  concrete  rupture  is  produced  by 
the  internal  tensile  or  shearing  stresses  de- 
veloped. K  little  study  will  show  that  the 
effect  of  the  hooping  for  loads  below  the 
ultimate  strength  of  plain  concrete  must  be 
relatively  small.  Consider  that  the  load  on 
the  column  is  800  lbs.  per  sq.  in.,  about  one- 
half  of  the  ultimate  strength  of  tl;e  o'ain 


sq.  in.,  a  much  larger  amount  proportion- 
ally. For  hooped  columns,  if  the  value  ot 
Poisson's  ratio  remains  at  %  for  higher 
loads,  the  stress  in  the  hooping  would  in- 
crease somewhat  proportionally.  When  the 
longitudinal  shortening  became  O.tHIl,  the 
steel  in  the  hoops  wculd  be  stressed  S.'.yi 
lbs.  per  sq.  in.  If  the  value  of  Poisson's 
ratio  increases  as  the  load  at  which  plain 
concrete  would  fail  is  approached,  consid- 
ering it  to  be  0.25  at  this  point  and  consid- 
ering also  that  the  longitudinal  shortening 
of  the  column. at  this,  loa'd  is  0.(M)1,  the 
stress  in  the  hooping  would  become  7.5i"i 
lbs.  per  sq.  in.  Beyond  the  load  which 
would  produce  failure  in  unrestrained  con- 
crete the  conditions  in  the  columns  change 
materially,  as  is  shown  in  succeeding  page«. 
and  the  hooping  receives  additional  stre*> 
rapidly  and  its  function  in  maintaining  the 
integrity  of  the  concrete  is  important.  It 
is  to  be  expected  that  if  other  condition' 
were  maintained  the  limit  of  strength  of 
the  column  would  be  reacheil  when  the 
hoops  become  stressed  to  their  yield  point. 
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It  is  also  to  be  expected  that  if  the  hooping 
becomes  pressed  into  the  concrete,  or  if  by 
reason  of  lack  of  homogeneity  or  other 
cause  the  coUimn  bends  or  deflects  laterally 
and  the  pressure  is  unevenly  distributed. 
the  maximum  load  may  be  reached  before 
the  hoops  can  become  stressed  to  their 
yield  point.  The  tests  indicate  that  such 
conditions  exist. 

Stress-Deformation  Diagram  for  Hoofed 
Columns. — Figure  2  shows  Column  No. 
1:58.  which  was  reinforced  with  steel  bands 
and  vhich  may  be  considered  to  be  typical 
i.f  the  banded  columns.  Figure  3  shows 
Colmnn  No.  182, .  which  was  reinforced 
with  spiral  hooping  and  which  may  be  con- 
sidered to  be  typical  of  the  spiral-hooped 
columns.  An  examination  of  all  the  dia- 
grams shows  that  the  stress-deformation 
diagram  given  by,  hooped  columns  is  much 
the  same  as  that  given  by  plain  concrete 
colt<nuis  up  to  that  load  which  would  cause 
failure  in  a  plain  concrete  column  and  up 
to  an  amount  of  shortening  in  the  column 
of.  say  0.001  or  0,0015.  unit  deformation. 
That  is  to  say  the  comparison  shows  a 
very  close  relation  between  loads  and 
shortenings  for  the  two  classes  of  columns 
up  to  the  point  of  failure  for  plain,  con- 
crete columns.  For  loads  greater  than  the 
ultimate  strength  of  plain  concrete,  the 
shortiening  of  the  hooped  columns  increases 
verj-  rapidly,  the  ratio  of  the  increment  of 
load  to  the  increment  of  longitudinal 
deformation  (unit  shortening')  being  only 
something  like  100,000  to  200,0(MX  varying 
according  to  the  amount  of  reinforcement. 
The  stiffness  of  a  hooped  column  for  the 
added  load  after  the  hooping  has  come  into 
action  is  therefore  very  small  as  compared 
with  that  of  a  plain  concrete  column  with- 
in its  limit  of  strength.  The  stress-defor- 
mation line  at  this  stage  of  the  test  is  fair- 
ly straight  and  it  gradually  swings  to  a 
horizontal  position  as  the  maximum  load  of 
the  column  js  reached.  Beyond  this  hori- 
zontal portion,  if  the  test  is  continued,  the 
load"  falls  off  and  the  shortening  is  contin- 
ued as  the  column  gradually  bends  out  of. 
line.  If  the  straight  line  which  fits  the 
part  of  the  stress-deformation  curve  where 
the  hooping  is  effective  be  produced  back  to 
the  axis  of  ordinates  (as  shown  in  Figs.  2 
and  3)  the  intersection  agrees  closely  with 
the  load  which  produces  a  lonp^itudinal 
shortening  of  0.001  or  0.0001.').  As  stated 
later,  there  is  a  good  indication  that  this 
agrees  closely  with  the  strength  that  the 
column  would  have  v/ithout  hooping.  The 
agreement  of  these  values  is  noteworthy. 
The  genera!  slope  of  the  stress-deformation 
curve  above  this  point  varies  with  the 
amount  of  the  reinforcement.  It  will  be 
seen  that  there  is  some  difference  in  the 
amount  of  deformation  for  columns  hooped 
with  bands  and  with  spirals.  This  is  dis- 
cussed in  a  succeeding  paragraph.  It  must 
t>e  borne  in  mind  that  the  values  shown  by 
these  lines  are  not  very  accurate,  but  they 
^erve  to  give  an  idea  of  the  relation  exist- 
ing.   Attention   is   called   to   the   fact  that 


these  deformations  are  all  based  upon  the 
original  length  of  the  column,  since  that  is 
the  condition  which  would  exist  in  con- 
struction, and  that  the  effect  of  .set  is  not 
here  considered. 

Modulus  of  Elasticity  and  Compressive 
Deformations. — If  the  hooping  is  effective 
in  any  marked  degree  at  the  beginning  of 
the  test  it  may  be  expected  that  the  initial 
modulus  of  elasticity  will  be  greater  for 
hooped  columns  than  plain  concrete  for 
columns  and  that  the  stress-deformation 
diagram  will  show  that  the  column  is  stiff- 
er  for  loads  up  to  the  ordinary  compres- 
sive strength  of  concrete.  It  is  worth 
while  to  make  an  examination  of  the  por- 
tion of  the  stress-deformation  curve  for 
the  first  stage  of  the  test.  To  do  this  the 
point  where  the  first  marked  change  oc- 
curs in  the  direction  of  the  line  from  that 
for  plain  concrete,  or  which  corresponds 
with  the  ultimate  longitudinal  deformation 
found  in  plain  concrete  columns  (ranging 
from  0.001  to  0.0015)  indicated  in  the  ta- 
bles by  e',  is  determined.  .\  study  of  the 
diagrams  makes  it  seem  probable  that  the 
load  causing  this  shortening  corresponds 
closely  with  the  ultimate  strength  of  the 
concrete  of  the  column.    Tables  II  and  III 

Table  I. — TsNStLB  Strenqh  of  Cement. 
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give  the  results  found.  The  variation  in 
these  values  is  not  greater  than  that  found 
in  plain  concrete  columns,  but  the  average 
strength  is  somewhat  less  than  the  average 
lor  the  plain  concrete  columns  of  the  same 
mix  and  age.  The  tests  of  cubes  and  cylin- 
ders from  the  same  mix,  so  far  as  these 
were  made,  confirm  the  belief  that  the  val- 
ues thus  found  are  representative  of  the 
strength  of  the  concrete.  It  is  interesting 
to  note  that  the  load  thus  obtained  agrees 
fairly  well  with  that  found  by  taking  the 
straight  portion  of  the  stress-deformation 
curve  as  it  averages  beyond  the  elbow  and 
extending  it  backward  to  an  intersection 
with  the  axis  of  ordinates  (A  in  Fig.  2 
and  3).  After  determining  the  critical 
point  above  described,  the  calculation  of 
the  initial  modulus  of  elasticity  may  be 
made  by  the  method  used  for  plain  con- 
crete columns.  These  results  are  also  giv- 
en in  Tables  II  and  III. 

The  initial  modulus  of  elasticity  for  the 
first  stage  obtained  in  this  way  averages 
about  2.G10.000  lbs.  per  sq.  in.  for  the 
hooped  columns  made  of  1 — 2 — (  concrete. 
The  average  initial  modulus  of  elasticity 
for  the  corresponding  plain  concrete  col- 
umns  is   .S.(i40.OO(l    lbs.    per   sq.    in.     As    a 


niatter.of  fact  the  determination  of  this 
initial  modulus  of  elasticity  for  hooped  col- 
iinns  is  subject  to  variation  of  judgment, 
but  it  appears  then  that  the  hooped  columns 
are  less  stiff  through  the  first  stage  than 
are  the  plain  concrete  columns.  Using  the 
parabolic  relation  to  determine  points  for 
lower  loads  than  the  assumed  ultimate 
strength  of  the  concrete  (the  method  found 
satisfactory  for  the  plain  concrete),  the 
calculated  points  so  obtained  show  a  very 
close  agreement  with  the  observed  stress- 
deformation  curve.  No  reason  is  known 
for  the  apparent  decrease  in  stiffness, 
though  the  presence  of  the  hooping  may 
affect  the  fabrication  of  the  columns  or 
their  shrinkage  in  setting  and  the  density 
of  the  concrete.  At  any  rate,  it  seems  evi- 
dent that  there  must  be  very  little  re- 
straint by  the  hoops  through  this  stage.  .\n 
analytical  treatment  of  the  stresses  which 
may  be  developed  in  hoops,  especially  with 
the  low  value  of  Poisson's  ratio  then  act- 
ing, leads  to  similar  conclusions. 

When  loads  are  applied  which  give 
-•■•hortenings  larger  than  0.001  to  0.0015,  the 
second  stage  begins  and  a  considerable 
stress  is  brought  into  action  in  the  hooping. 
As  the  load  is  added  the  restraint  of  the 
hooping  becomes  marked  and  there  is  a 
very  rapid  increase  in  the  amount  of  short- 
ening produced  by  the  added  load.  The 
stress-deformation  diagram,  through  this 
stage  of  the  test,  approximates  a  straight 
line  for  the  banded  columns.  For  those 
with  spiral  reinforcement  only  a  small  por- 
tion is  straight,  but  the  main  part  of  the 
e:Tve  has  one  general  direction.  The  ratio 
of  the  increment  of  load  to  the  incretnent 
of  deformation,  however,  is  comparatively 
small.  It  is  well  to  compare  this  ratio  with 
the  modulus  of  elasticity  of  concrete.  The 
values  for  this  ratio,  determined  from  the 
stress-deformation  diagrams,  are  fiven  in 
Tables  II  and  III,  in  the  columns  headed 
"Ratio  of  Increments,"  e"  being  the  unit 
deformation  corresponding  to  the  maximum 
load.  The  average  value  for  this  ratio  for 
columns  with  band  reinforcement  is 
184,000;  for  those  with  spiral  reinforce- 
ment, 165.000.  This  ratio  is  very  much  less 
than  the  modulus  of  elasticity  of  concrete. 
The  values  of  Columns  Nos.  152  and  153 
show  that  the  ratio  becomes  much  smaller 
for  leaner  concrete;  but  those  for  Columns 
Nos.  157  and  158  indicate  that  it  is  higher 
for  the  richer  mixture.  Attention  is  called 
to  the  fact  that  the  deformations  used  re- 
fer to  the  original  length  and  not  to  the 
length  after  the  set  is  deducted. 

It  will  be  .seen  that  the  amount  of  short- 
ening in  the  column  before  the  maximum 
load  is  reached  depends  upon  the  amount  of 
reinforcement,  aiid  that  it  is  more  for  col- 
umns with  spiral  reinforcement  than  for 
columns  reinforced  with  bands.  The  aver- 
age value  for  the  banded  columns  piven  in 
terms  of  the  excess  of  the  unit  shortening 
•of  the  hooped  column  over  the  shortening 
for  a  plain  concrete  column  per  1  per  cent 
of    reinforcement    ranges    from    0.00:^1    to 
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0.0059  for  the  columns  with  spiral  rein- 
forcement and  0.0013  to  0.0035  columns 
reinforced  with  bands.  Attention  should 
be  called  to  the  fact  that  the  columns  rein- 
forced with  spiral  will  sustain  higher 
loads,  as  well  as  shorten  more,  than  the 
columns  reinforced  with  bands.     It  is  not 


and  part  to  the  effect  of  the  presence  of  the 
hooping  upon  the  density  of  the  concrete. 
For  the  columns  reinforced  with  bands 
there  is  a  fair  agreement  in  the  value  of 
this  additional  strength  per  1  per  cent  of 
reinforcement  for  all  the  12-in.  columns  re- 
gardless of  the  amount  of  reinforcement. 


1 — IM — 3  concrete,  and  that  the  difference 
in  the  strength  of  these  columns  seems  to 
show  up  mainly  through  a  difference  in  the 
strength  of  the  concrete  itself.  It  should 
be  recalled,  however,  that  the  hooped  col- 
umn with  1 — 4 — 8  concrete  is  much  less 
stiff  through  the  second  stage  than  is  that 


I 


'f^  fi 


'eoem.— 


Fig. 


Oenrrpir/oft  ptr  imir  cf  umm 
Fig.  3— StreM  Deformation  Diagram  for  Spiral 
Hooped  Columns. 


known    whether   the   concrete    bulged   out 
more  between  the  spirals  than  between  the 
hoops,  but  this  condition  seems  probable. 
Strength  of  Hooped  Columns. — In  Table 

IV  are  given  the  loads  carried  by  the  col- 
umns reinforced  with  bands,  and  in  Table 

V  those  with  spiral  reinforcement.  Fig.  4 
shows  the  results  graphically.  It  is  evident 
that  hooping  adds  strength  and  that  the  ex- 
cess of  strength  over  that  of  plain  concrete 
columns  is  proportional  to  the  amount  of 
reinforcement.  The  full  effect  of  the  hoop- 
ing is  not  clearly  shown  in  Fig.  4  since  the 
concrete  in  each  column  has  its  individual 
strength.  A  better  comparison  is  made  by 
first  estimating  the  strength  of  the  con- 
crete for  each  column  as  found  in  "23. 
Modulus  of  Elasticity  and  Compressive 
Deformations."  If  the  increase  in  strength 
over  that  of  a  plain  concrete  column  be  di- 
vided by  the  per  cent  of  reinforcement,  the 
additional  strength  per  1  per  cent  of  rein- 
forcement is  obtained.  This  is  shown  in 
Table  II  and  Table  III  in  the  columns 
headed  "Additional  strength  per  I  per  cent 
of  reinforcement."  It  is  also  shown  graph- 
ically in  Fig.  5.  The  strength  assumed  for 
the  concrete  of  the  individual  columns  in- 
volves errors  of  judgment,  even  if  the 
method  of  determining  it  is  considered  to 
be  a  proper  one,  but  a  careful  study  of  the 
diagrams  shows  that  the  variation  due  to 
judgment  may  not,  for  average  of  the  re- 
sults, amount  to  more  than  50  lbs.  per  sq. 
in.  above  the  values  assumed,  and  this  va- 
riation will  not  seriously  affect  the  values 
found  for  the  added  strength  of  the  col- 
umn due  to  hooping.  The  strength  of  the 
1 — 2 — 4  concrete  given  for  the  hooped  col- 
umns is  4ess  than  the  average  for  the  1 — 2 
— 4  concrete  columns.  Part  of  this  may 
possibly  be  due  to  difference  in  materials 


The  average  is  669  lbs.  per  sq.  in.,  if  we  ex- 
cept Column  No.  148,  which  appears  by  the 
stress-deformation  diagram  and  other  data 
to  be  erratic,  probably  the  result  of  poor 
concrete  or  of  defective  hooping.     The  9- 


«  «  < 

4 — Diagram  Showing  Ultimate  Strength  of 
Hooped  Column*. 


with  1 — 1% — 3  concrete.  The  reader  should 
also  keep  in  mind  the  low  degree  of  stiff- 
ness in  hooped  columns,  as  discussed  else- 
where. 

For  spiral  hooping  there  is  a  greater  ad- 
ditional strength  per  1  per  cent  of  rein- 
forcement, and  also  more  variation  in  the 
results.  Omitting  No.  186,  .which  seems  to 
be  poor  material,  the  average  additional 
strength  per   1   per  cent  of  reinforcement 


TABLE  II — Propbrtibs  op  Band-hoopbd  Columns. 


Col. 

Per 
cent 
Rein 

Strength  of 

Column  in  lb. 

per  sq.  in. 

Addi- 
tional 
Strength 
per  1%  of 

Rem- 

forcement 

lb.  per 

sq.  in. 

«' 

InitUl 
Modulus 

of 

BlaMicity 

lb.  per 

sq.  in. 

e 

Ratio 
of 

No. 

Concrete 

from 
Diagram 

Max- 
imum 

Incre- 
ments. 

12-in.  Columns. 

131 
132 
133 

1.086 
1.086 
1.060 

1000 
1400 
1460 

2384 
2160 
2182 

726 
090 
096 

.0012 
.0012 
.0011 

2  670  000 
2340  000 
2640  000 

.004 
.006  . 

mi 

196  000 
160  060 
161000 

130 
137 
138 

2.081 
2.071 
2.12 

1600 
1200 
1760 

2880 
2660 
3110 

606 
706 
640      , 

.0011 
.0012 
.0012 

2  910  000 
2  000  000 
2920  000 

.006 
.0086 

.007 

210  000 
172  000 
191000 

146 
147 
148 

3.22 
3.20 
3.20 

1260 
1060 
1000 

3000 

3716 
2890 

646 

646 
310 

.0011 
.0013 

.0012 

2280  000 

■    2  670  000 

3  160  000 

.0103 
.009 

.0066 

170  000 
210  000 
180  000 

143 

1.39 

1660 

2736 

780 

.0011 

3  000  000 

.0065 

197  000 

141 

142 

1.02 
1.02 

1000 
1600 

2276 
2178 

660 
066 

.0012 
.0010 

2  670  000 
3000  000 

.0046 
.0046 

ISO  060 
160  000 

9-in.  Columns 

182* 
163* 

1.36 
1.41 

A60 
600 

1346 
1260 

616 
470 

.0012 
.0010 

1080  000 
1200  000 

.008 
.008 

87  000 
81000 

161 
166 
167* 
168* 

1.47 
2.73 
2.94 
2.80 

1200 
1000 
1950 
2160 

2140 
2970 
3661 
3686 

640 
600 
660 
660 

.0010 
.0012 
.0011 
.0011 

2400  000 
2670  000 
3660  000 
3  910  000 

.004 

.006 
.0068 

215  000 
218  000 
360  000 
266  000 

*A11  the  columns  were  of  1-2-4  concrete,  except  162  and  163,  which  were  1-4-8,  and  157  and  158.  which 
were  l-lH-3. 


in.  band-hooped  columns  are  also  fairly 
uniform,  the  average  additional  strength 
being  537  lbs.  per  sq.  in.  per  1  per  cent  of 
reinforcement.  It  is  noticeable  that  the  ad- 
ditional strength  per  1  per  cent  of  rein- 
forcement in  these  9-in.  columns  is  much 
the  same     for     the    1 — 4 — 8,     1 — 2 — 4    and 


for  these  columns  is  955  lbs.  per  sq.  in., 
which  is  about  50  per  cent  greater  than  the 
additional  strength  found  in  the  columns 
reinforced  with  bands.  There  seems  to  be 
little  difference  between  the  strength  given 
by  the  high-carbon  wire  and  the  mild-steel 
wire,  especially  when  it  is  remembered  that 
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the  No.  7  high-carbon  wire  has  a  yield 
point  ■  of  60,000  lbs.  per  sq.  in.  and  the 
%-in  high-carbon  steel  wire  of  110,000  lbs. 
p«r  sq.  in.  The  results  with  the  mild-^teel 
wire  are  somewhat  lower,  but  not  so  much 
.as  might  be  expected  when  difference  in 
classic  limit  is  taken  into  consideration. 


were  not  made  carefully  enough  to  state 
definite  results. 

A  general  form  of  formula   for  hooped 
columns  may  be  given  as  follows: 

c  =  c'  +  Pc" 
where  c  is  the  maximum  strength  of  the 
hooped  column,  c'  is   the  strength  of  the 


TABLE  HI— Propbrtibs  or  Spiral-Hoopbd  Columns. 
(All  the  columns  were  made  of  1-2-4  concrete.) 

Col. 

Per 
ceni. 
Rein. 

Strength  of 

Column,  lb.  per 

sq.  in. 

Addi- 
tional 
Strength 
D«r.l% 
Rein- 
forcement 
lb.  per 
sq.  in. 

t' 

Initial 
Modulus 

of 

Elasticity 

lb.  per 

sq.  in. 

e* 

Ratio  of 
Incre- 
ments 

No. 

Concrete 

from 
Diagram 

Maximum 

High-carbon  Steel 

171 
172 
17) 

085 
0.85 
0.82 

1.73 
l.«7 
1.88 

1000 
1700 
1400 

1400 
1900 
1900 

2503 
2606 
2010 

2718 

3ao 

3793 

10«> 
950 

.0012 
.0012 
.0010 

.0014 
.0014 
.0015 

2  670  000 
2840  000 
2  800  000 

2000  000 
2720  000 
2  540  000 

.005 
.005 

180  000 
161  000 

181 
182 
IS 

760 
1140 
1130 

.010 
.011 

oil 

'     127  000 
173  000 
173  090 

Mild  Steel 

178 
177 
178 

186 
187 
188* 

0.84 
0.85 
0.84 

1.64 
1.71 

1350 
1500 
1450 

1150 
1800 

2080 
2203 
2220 

2068 

3404 

870 
830 
920 

160 
940 

.0012 
.0012 
.0012 

.0012 
.0011 

2250  000 
2500  000 
2430  000 

1  920  000 
3280  000 

.0045 
.0046 
.005 

.008 

.0065 

162  000 
156  000 
154  000 

115  000 
247  000 





1 

•No 

t  included  in 

this  table  on  account  of  being  loaded  eccentrically. 

What  the  cause  is  of  the  greater  added 
strength  per  1  per  cent  of  reinforcement 
with  the  spirals  than  with  the  bands  can- 
not be  stated.  The  observations  indicate 
that  the  lateral  deformation  of  the  concrete 
between  hoops  at  the  maximum  load  is 
greater  in  columns  with  spirals  than  in 
those  with  bands.  Considering  this  and 
also  that  the  columns  with  spirals  compress 
more  before  final  failure,  as  shown  by  the 
stress-deformation  diagrams,  and  that  the 
stress-deformation  curve  bends  out  of  a 
straight  line  into  a  long  curve,  it  would 
seem"  possible  that  the  concrete  squeezes 
out  between  the  hooping,  so  to  speak,  in  a 
larger  proportional  degree  with  the  spiral 
reinforcement  and  thus  that  the  spiral 
hooping  was  not  stressed  up  to  its  elastic 
limit.  The  measurement  of  the  stretch  in 
the  bands  indicates  that  in  some  of  the  col- 
umns this  material  reaches  its  elastic  limit. 
It  seems  evident  that  the  hoops  are  stretched 
more  at  their  edges  than  at  their  center.  It 
is  likely  that  in  the  placing  together  of  the 
band  reinforcement  by  the  workmen  in  the 
laboratory  the  structure  formed  was  more 
uneven  and  less  perfect  than  was  the  spiral 
reinforcement.  The  whole  question  is  com- 
plicated by  the  bulging  or  lateral  deflection 
of  the  columns,  and  this  appeared  at  a  rel- 
atively earlier  stage  with  the  bands  than 
with  the  spirals.  A  study  of  the  readings 
of  the  individual  extensometers  indicates 
that  there  may  be  quite  a  difference  in  the 
amount  of  shortening  at  points  around  the 
column  before  lateral  deflection  of  the  col- 
umn is  noticeable.  As  this  part  of  the 
problem   was   unexpected,  the  observations 


plain  concrete  column,  c"  is  a  coefficient 
for  the  hooping  and  p  is  the  ratio  of  rein- 
forcement found  by  dividing  the  to'tal  vol- 
ume of  the  hoops  by  the  volume  of  the  core 
within  the  hoops ;  in  other  words,  by  con- 
sidering the  hooping  to  be  distributed  as  a 


columns  reinforced  with  bands  may  be  giv- 
en as 

c  =  1,600  +  65,000  p 
and  that  for  the  spiral  as 

c  =  1,600  -f-  100,000  p 
The  latter  equation  may  be  considered  to 
give  values  too  large  for  the  mild-steel  wire 
and  smaller  than  the  average  for  high-car- 
bon-steel wire.  Considerable  variation  from 
these  values  may  be  expected. 

Lateral  Pressure  and  Stress  in  Hooping. 
— The  expansion  of  the  column  under  load 
is  accompanied  by  a  lateral  pressure  and 
this  pressure  develops  stresses  in  the  hoop- 
ing. It  seems  from  the  stress-deformation 
diagrams  that  the  lateral  pressure  is  pro- 
portional to  the  excess  of  the  load  over  the 
strength  of  the  plain  concrete.  The  ob- 
servations made  on  the  expansion  of  the 
bands  also  indicate  that  the  stress  in  the 
hooping  is  proportional  to  the  increments 
of  load  beyond  the  load  which  plain  con- 
crete would  resist.  No  analytical  treat- 
ment of  the  stresses  produced  by  the  con- 
crete as  it  expands  will  be  gone  into,  but  it 
may  be  worth  while  to  see  what  stresses 
are  possibly  developed  in  the  hooping  and 
what  the  relation  between  the  longitudinal 
compressive  stress  and  the  lateral  expan- 
sive stress  may  be.  It  is  evident  from  the 
tests  that  many  of  the  band-hooped  columns 
failed  by  the  bands  becoming  stressed  be- 
yond the  yield  point  of  the  metal.  This 
gives  a  clue  to  the  amount  of  stress  exist- 
ing. 

The  following  nomenclature  is  used :  /' 
the  thickness  of  band,  b  the  breadth  of  one 


«  <  « 


Fig  5— Diagram  Showing  Additional  Strength  Due  to  Hooping 
along     the 


thin      cylinder      continuously 
hooped  column. 

The  values  given   by  the  writer  in  the 

Proceedings  of  the  American   Society  for 

Testing    Materials,    for    1907,   are   not  far 

from  the  average  results  for  the  12-in.  col- 
umns.    Using  these,  the  expression  for  the 


band,  a  the  distance  from  center  to  center 
of  bands  or  spirals,  /"  the  diameter  of  the 
wire  of  the  spiral,  p  the  ratio  of  the  vol- 
ume of  the  hooping  to  the  volume  of  the 
core  or  part  of  the  column  within  the  hoop- 
ing, and  d  the  diameter  of  the  hooped  core. 
Then    the   equivalent   thickness   of   an   en- 
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veloptng  cylinder  of  metal  is  for  the  band- 
hooped  columns 

b 

a 
and  for  the  spiral  hooping 
/'" 

a<P 
For  either  case  we  have 

_      '"' 

4 

If  we  consider  by  analogy  that  the  lat- 
eral pressure  is  caused  by  a  lateral  pres- 
sure in  the  concrete  similar  to  hydrostatic 
pressure,  using  P  as  this  lateral  pressure  in 


the  ratio  between  the  lateral  stress  and  the 
longitudinal  stress  in  such  columns. 

Conditions  of  Hooped  Concrete  After 
Testing. — An  experiment  of  some  interest 
was  made  by  first  loading  a  hooped  column 
and  then  stripping  the  wire  from  it  and 
testing  the  naked  column.  Column  No. 
173  (No.'  7  wire,  0.82  per  cent  reinforce- 
ment) was  loaded  to  2,00(»  lbs.  per  sq.  in. 
with  a  resulting  unit  shortening  of  0.(M)36. 
The  load  was  then  released  and  a  set  of 
0.002.5  was  found.  A  load  of  1.045  lbs.  per 
sq.  in.  was  then  applied,  when  the  unit 
shortening  became  0.0041.  Upon  the  re- 
leasing of  this  load  the  set  was  found  to  b; 
0.0027.  The  spiral  was  then  stripped  from 
the  column  without  taking  it  from  the  ma- 


Table  IV. — Summary  of  Tbsts  o»  Band-hoopbd  Columns. 


Col. 
.\'o. 


Reinforcement 


Maximum  Load 


K:nd  of 
Concrete 


I  Sise  and  Spacing 
of  Bands 


Section  of 
Band, 
sq.  in. 


Per 
Cent 


Total 
Pounds 


Pounds 
per.  sq.  in. 


AKeat 
Test  Days 


12-in.  Columns. 

131 
132 
133 

1-2-4 
1-2-4 
1-2-4 

N'o.  16,  2  in.  cc. 
No.  1»,  2<n.  cc. 
No.  16,  2  in.  cc. 

.065 
06S 
063 

1  08 
1  08 
1  05 

270.000 
243.000 
247,000 

2384 
2150 
2182 

60 
57 
59 

m 

1.37 
138 

1-2-4 
1-2-4 
1-2-4 

No.  12.  2  in.  cc. 
No.  12,  2  in.  cc. 
No.  12,  2  in.  cc. 

125 
.124 
.127 

2.08 
207 
2  12 

323.000 
300.600 
351.000 

28fO 
2660 
3110 

63 
69 
60 

146 
147 
148 

12-4 
1-2-4 
1-2-4 

No.  8.    2  in.  cc. 
No.  8.    2  in.  cc. 
No.  8.    2in.  cc. 

.1(3 
.192 
.182 

3  22 
3.20 
320 

339,000 
420,000 
327,000 

3000 

3715 
2890 

60 
06 
63 

143 

1-2-4 

No.  12,  3  in.  cc. 

126 

1.39 

309.000 

2735 

60 

141 
142 

1  2-4 
12-4 

No.  12,  4  in.  cc. 
No.  12,  4  in.  cc. 

.122 
.122 

1  02 
1.02 

256,000 
24A.0OO 

2275 
2178 

SO 
«6 

9'in.  Columns. 

162 
153 

1-4-8 
1-4-8 

1    No.  16.  2  in'  cc. 
No.  16.  2  in.  cc. 

.061        1        1.35 
.063               141 

86.000 
Ml  ,000 

1345 
12tiO 

70 
56 

151 

1-2-4 

No.  16,  2  in.  cc. 

.066               1.47 

137,000 

2140 

66 

156 

1-2-4 

'    No.  12,  2  in.  cc. 

.123       '       2  73 

190,000 

2970 

67 

157 
1S8 

1-1  J-3 
1-1 4  3 

No.  12.  2  in.  cc. 
No.  12,  2  in.  cc. 

132        '        2  94 
.126        1        2.80        1 

228,000 
234,000 

3561 
3685 

67 
81 

pounds  per  square  inch,  we  shall  have  from 
the  ordinary  formula  for  thin  cylinders 
_    ff 

2 
where  f  is  the  stress  in  the  hooping  in  lbs, 
per  sq.  in.  If  now  the  .stress  in  the  hoops 
for  the  maximum  load  on  the  column  be 
taken  at  the  yield  point  of  the  material, 
4H,0(iO  lbs.  per  .sq.  in.,  this  gives 

p  =  24,<MM» 
or  240  lbs.  per  sq.  in.  equivalent  lateral 
pressure  for  each  I  per  cent  of  hooping. 
The  formula  already  used  considers  that 
((.Vl  lbs.  per  sq.  in.  added  compressive 
strength  is  given  for  1  per  cent  of  band 
hooping.  F"rom  this  it  would  seem  that 
the  ratio  of  the  equivalent  lateral  pressure 
to  the  added  strength  given  by  the  rein- 
forcement in  the  case  of  the  Iwnd-hooped 
columns  is  0.3().  The  probability  that  many 
of  the  columns  failed  by  lateral  bending 
and  without  stressing  the  bands  to  the 
clastic  limit  should  be  kept  in  mind  in  this 
connection.  While  this  may  not  be  an  ac- 
curate value  it  may  give  some  indication  of 


chine  and  a  load  was  applied  to  the  naked 
column.  The  column  failed  at  1,<180  lbs. 
per  sq.  in.  The  indications  of  the  stress- 
deformation  diagram  are  that  the  plain 
concrete  had  a  strength  originally  of  about 
1,400  lbs.  per  sq.  in.  It  seemed  likely  that 
the  stripped  column  sustained  as  much  as 
7.5  per  cent  of  its  original  strength  as  plain 
concrete.  A  comparison  with  the  other  col- 
umns and  the  form  of  the  stress-deforma- 
tion diagram  indicates  that  the  hooped  col- 
umn might  have  held  2,400  lbs.  per  sq.  in. 
before  failure. 

Eccentric  Loading. — Column  No,  1PM  was 
tested  with  the  pressure  applied  both  fop 
and  l>ottoni  along  a  line  of  lU  ins.  away 
from  the  center  of  the  column.  This  col- 
umn was  reinforced  with  ^4-in.  wire  giving 
l.(i2  per  cent  of  reinforcement.  The  phe- 
nomena accompanying  the  test  were  similar 
to  those  for  central  loading  except  that  the 
lateral  deflection  was  apparent  at  an  earlier 
load  and  increased  rapidly.  The  lateral  de- 
flection amounted  to  0.72  in.  wh^n  the 
maximum  load  was  reached.  Fig.  (i  shows 
the  deformations  on  two  sides  of  the  col- 


umn and  also  the  amount  of  lateral  deflec- 
tion. When  the  eccentricity  of  the  load  is 
considered  and  also  the  amount  of  eccen- 
tricity due  to  the  lateral  bending,  the  finil 
loading  carried  agrees  very  closely  with 
what  would  be  expected  with  a  homogene- 
ous column  under  the  same  conditions.  It 
is  evidently  not  necessary  to  have  the  in- 
ternal pressure  uniformly  distributed  over 
the  cross  section  of  the  column  in  order  to 
utilize  the  strength  of  the  hooping,  as 
would  be  the  case  if  the  internal  presure 
were  considered  to  act  in  a  manner  similar 
to  hydrostatic  pressure.  The  column  test- 
ed showed  considerable  toughness,  a  prop- 
erty which  would  not  be  present  in  plain 
concrete  eccentrically  loaded. 

Summary. — The  writer  feel.^  that  there 
is  yet  much  to  be  learned  alx)ut  concrete 
and  reinforced  concrete  columns.  After 
making  the  tests  described  he  has  had  to 
give  up  several  preconceived  notions  of  the 
action  of  hooped  concrete,  notion?  based 
upon  meager  statements  of  tests  and  analy- 
ses made  from  assumed  conditions.  The 
tests  here  given  are  not  altogether  conclu- 
sive, but  they  may  help  to  clear  up  uncer- 
tainties and  give  an  idea  of  the  action  of 
concrete  when  restrained  by  hooping.  The 
tests  on  plain  concrete  columns  also  bring 
out  instructive  results.  The  following  ob- 
servations on  the  tests  may  be  made: 

1.  The  average  ultimate  strength  of  the 
plain  concrete  columns  at  ages  not  far  from 
(iO  days  is  as  follows:  1 — Ihi — ^  concrete, 
2,300  lbs,  per  sq.  in. ;  I — 2 — i  concrete,  1.74" 
lbs.  per  sq.  in. ;  1 — 3 — 6  concrete.  1.030  lbs. 
per  sq.  in. ;  1 — 1 — 8  concrete,  -575  lbs.  per 
.sq.  in.  The_  effect  of  the  amount  of  ce- 
ment used  in  the  concrete  is  very  marked, 
and  cement  is  shown  to  be  an  economical 
reinforcing  material  for  compression  mem- 
bers. The  average  variation  of  individual 
results  from  the  average  strength  in  the 
case  of  1 — 2 — 4  concrete  about  00  days  old 
is  12  per  cent,  ranging  from  .34  per  cent  be- 
low to  2.5  per  cent  above  the  average.  The 
tests  made  at  an  ape  of  6  months  indicate 
an  increase  of  something  like  15  per  cent 
over  the  strength  at  "0  days. 

2.  The  average  initial  modulus  of  elastici- 
ty of  1 — 2 — 4  concrete  columns  at  an  age 
of  about  60  days  was  3,040,000  lbs.,  per  sq. 
in. 

3.  Poisson's  ratio  for  concrete  in  com- 
pression is  a  variable  quantity,  increasing 
considerably  just  before  the  ultimate  fail- 
ure of  the  concrete.  The  value  varies  with 
the  age  and  nature  of  the  concrete.  .A 
value  of  0.1  to  0.16  for  1—2—4  concrete  •!<' 
days  old  may  be  tentatively  given  for  the 
lower  loads,  with  values  as  high  as  "25  or 
0.3  near  the  crushing  load.  This  concrete 
set  in  air, 

4.  The  repetition  of  a  load  given  an  in- 
creased amount  of  shortening  and  an  in- 
creased set,  the  amount  of  this  increase 
varying  with  the  amount  of  the  load.  For 
the  lower  loads  the  increase  becomes  small 
after  a  small  number  of  repetitions.  For 
the    higher    loads    the  effect   of   continue:! 
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repetition  is  much  more  marked.  The  phe- 
nomena attending  repetitive  loading  of  col- 
umns are  important  and  merit  much  fuller 
investigation. 

5.  In  hooped  columns  the  hooping  does 
not  come  into  action  to  any  great  extent 
before  a  load  equivalent  to  the  ultimate 
strength  of  plain  concrete,  or  a  little  below, 
is  reached.  The  longitudinal  deformation 
and  the  lateral  deformation  are  not  modi- 
lied  by  the  hooping  to  any  great  extent  be- 
fore this  load  is  reached. 

6.  Beyond  this  load  the  column  shortens 
rapidly  and  the  hooping  receives  additional 
stress  correspondingly  and  its  function  in 
restraining  the  concrete  laterally  becomes 
important.  If  the  column  maintains  a 
straight  position,  the  limit  of  strength  may 
be  expected  to  come  when  the  stress  in  the 


todinal  deformation  and  in  the  lateral  de- 
formation are  approximately  proportional 
to  the  added  load.  The  ratio  of  lateral  to  lon- 
gitudinal deformation  is  more  nearly  con- 
stant than  for  plain  concrete.  Through 
this  stage  the  ratio  of  increment  of  load 
to  increment  of  longitudinal  shortening  is 
low,  the  averages  for  columns  with  band- 
hoops  being  184,000  and  with  spiral-hoops 
165,000.  This  ratio  is  very  much  less  than 
the  modulus  of  elasticity  of  concrete  and 
the  hooped  columns  through  this  stage 
of  loading  are  correspondingly  less  stiff 
than  concrete  columns.  The  amount  of 
the  set  produced  by  the  higher  loads  is 
very  great. 

9.  The  total  amount  of  shortening  be- 
fore failure  occurs  is  very  great,  aver- 
aging something  like  six  to  twelve  times 


TABLE  V — Summary  or  Tests  of  Spiral-hoopbd  Columns. 
(In  all  cases  pitch  of  spiral  was  1  in.) 


Col. 
No. 


Kindof 
Concrete 


Reinforcement 


Size  of  Wire 


Section  of 
Wire.  sq.  in. 


Per  cent 


Maximum  Load 


Total  pounds 


Pounds, 
per  sq.  in. 


Age  at 
Test  days 


HighK:arbon  stfeel 


in 
in 

ITS' 

1-2-4 
l-J-» 
1-2-4 

No.  7 
No.  7 
No.  7 

.ou 

.(OS 
.024 

0.85 
0.86 
0.82 

283  000 
283  000 
277  000 

2803 
2B06 
2000* 

66 
63 

57 

181 

in 

183 

1-2-4 
1-2-4 
l-^4 

K-in. 

.062 
.060 
.060 

1.73 
1.67 
1.68 

307  000 
429  000 

428  000 

2718 
3800 

3783 

67 
60 

SS 

Mild  steel 


in 
in 

178 

186 
187 
188 


1-2-4 
1-2-4 
1-2-4 

1-2-4 
1-2-4 
1-2-4 


No.  7 
No.  7 
No.  7 

H-in. 
Kin. 
>i-in. 


.026 
.026 


.040 
.051 
.048 


0.84 
0.86 
084 

1.64 
1.71 
1.61 


236  000 
240  000 
261  000 

234  000 
386  000 

147  000 


2080 
2203 
2220 

2068 
3404 


60 
64 
01 

68 
62 
60 


This  column  was  not  tested  to  destruction  as  a  hooped  column,  but  after  a  load  of  2,000  lbs.  per  sq.  in. 
had  been  applied,  the  spiral  was  stripped  from  the  concrete  and  the  resulting  plain  concrete  core  tested  as 
noted  in  the  text. 


hooping  exceeds  the  yield  point  of  the 
metal.  If  the  column  deflects  laterally 
through  eccentric  loading  or  lack  of  uni- 
formity in  the  concrete  or  in  the  distribu- 
tion of  the  hooping,  a  lower  strength  will 
be  found 

7.  The  additional  strength  of  the  hoop- 
ed column  over  that  for  an  unreinforced 
concrete  column  of  the  same  quality,  as  de- 
termined from  the  stress-deformation  dia- 
gram, averages  for  each  one  per  cent  of 
hooping  955  lbs.  per  sq.  in.  for  the  spiral 
hooped  columns  and  669  lbs.  per  sq.  in. 
for  the  band-hooped  columns  having  a  di- 
ameter of  12  ins.  The  additional  strength 
per  one  per  cent  of  reinforcement  is  much 
the  same  for  1 — 4 — 8  concrete,  1 — 2 — 4  con- 
trete,  and  1 — IH — 3  concrete,  but  it  must 
not  be  overlooked  that  the  1 — 4 — 8  con- 
crete, is  much  less  stiff  than  are  the  col- 
umns with  richer  mixtures,  especially  after 
the  hooping  is  brought  into  action.  The 
difference  between  the  strength  of  col- 
umns with  high-carbon  wire  and  with  mild- 
steel  wire  is  not  marked  enough  to  war- 
rant drawing  conclusions. 

8.  For  loads  which  bring  the  hooping 
into  full  action,  the  increase  in  the  longi- 


that  for  plain  concrete  and  fifty  times 
that  for  the  ordinary  working  stresses  in 
concrete.  At  the  maximum  load  it  is 
somewhat  less  than  this,  say  five  times  as 
much  as  plain  concrete  and  perhaps  five 
times  that  of  mild  steel  at  its  elastic  limit. 
Cracking  and  peeling  of  the  concrete  are 
apparent  at  loads  corresponding  to  the 
ultimate  strength  of  concrete. 

10.  The  excessive  amount  of  compres- 
sion before  failure  affects  the  problem  of 
combining  hooping  and  longitudinal  rein- 
forcement very  unfavorably,  if  the  stress- 
es are  to  be  kept  within  the  elastic  limit 
of  the  latter. 

11.  The  lateral  deflection  of  hooped  col- 
umns is  large  and  may  seriously  affect  the 
ultimate  strength  which  is  available  for 
the  column.  For  continued  application  of 
stress  beyond  the  maximum  load,  the  col- 
umn deflects  enormously.  Scaling  of  the 
surface  of  the  concrete  and  lateral  de- 
flections are  warning  signs  given  well  be- 
fore danger  of  failure  exists. 

12.  The  concrete  itself  retains  a  con- 
siderable element  of  its  strength  even  after 
it  has  been  shortened  in  a  hooped  state 
four  or  five  times  as  much  as  would  pro- 


duce   failure    in    unhooped    concrete    col- 
umns. 

13.  Columns  of  rich  and  Jean  concrete 
exhibit  phenomena  of  similar  characteris- 
tics, the  hoop  stress  becoming  effective  at 
the  ultimate  strength  of  unhooped  con- 
crete. 

14.  ihe  one  experiment  indicates  that 
hooped  columns  will  resist  eccentric  stress- 
es in  somewhat  the  same  way  as  will  other 
material. 

15.  Light  hooping  offers  security 
against  sudden  failure  and  unevenness  of 
concrete  and  will  enable  higher  working 
stresses  to  be  used.  In  combination  with 
rich  concretes  and  longitudinal  reinforce- 
ment, using  low  stresses  in  hoops  (i.  e., 
basing  the  strength  upon  an  assumed  ulti- 
mate strength  but  little  beyond  the  aver- 
age strength  of  plain  concrete),  a  satis- 
factory column  may  be  made.  It  is  sug- 
gested that  a  column  of  this  character 
may  be  designed  in  such  a  way  that  the 
longitudinal  reinforcement  may  carry  the 
load  during  construction  and  still  not  be 
overstressed  later  with  the  final  loading, 
provided  the  basal  point  for  use  with  the 
factor  of  safety  in  determining  the  work- 
ing strength  of  the  column  is  somewhat 
below  the  ultimate  strength  for  plain 
concrete. 

16.  Heavy  hooping  gives  added 
strength,  but  in  utilizing  the  full  strength 
of  such  columns  the  column  shortens  un- 
duly, deflects  laterally,  and  will  strain 
longitudinal  reinforcement  many  times  be- 
yond the  deformation  which  exists  at  the 
elastic  limit  of  the  metal.  It  may  be  ap- 
plicable where  a  large  limit  of  safety  is  de- 
sired or  where  large  variations  in  shorten- 
ing are  unobjectionable,  as  where  the  struc- 
ture is  articulated.  So  far  as  ultimate 
strength  is  concerned,  hooping  adds  two 
to  three  times  as  much  strength  to  the 
column  as  does  an  equal  amount  of  tongi-  • 
tudinal  reinforcement,  but  with  the  ex- 
treme amount  of  shortening  and  the  lia- 
bility to  lateral  deflection  it  may  be  doubt- 
ed whether  this  increase  of  strength  may 
be  utilized  to  any  great  extent  in  ordi- 
nary  construction. 


The  Northern  Pacific  railway  will  plant 
100,000  Golden  Russian  willows  between 
Fargo  and  Valley  City  to  act  as  a  snow 
fence.  The  willows  are  said  to  be  a  good 
substitute  for  a  snow  fence  and  are  less 
susceptible  to  damage  by  fire. 


I A  considerable  amount  of  reconstruction 
work  is  proposed  for  this  summer  by  the 
Inlet  Swamp  Drainage  District  of  Illinois. 
According  to  the  reports  of  the  engineers 
recently  submitted  to  the  Commissioners, 
the  improvements  will  require  1,533,240  cu. 
yds.  of  common  excavation  and  189,550  cu. 
yds.  of  rock  excavation.  It  is  expected  that 
bids  will  be  called  for  in  the  early  sum- 
mer. A.  M.  Shaw,  Dixon,  111.,  is  Consult- 
ing Engineer,  and  further  information  can 
be  obtained  from  him. 
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Earth  and  Rock  Section 


Note:  This  Section  ia  devoted  to  methods  and  costs  of  excavatlnf  earth  and 
rock  and  building  embankments.  It  will  cover  the  grading  of  roads  and  rail- 
roads, diking  and  canal  work,  dredging,  building  reservoirs  and  earth  dams, 
sewer  and  water  pipe  trenching,  qaarcylng,  etc. 


Method  and  Cost  of  Blasting;   1,100 
Stumps. 

In  grubbing  stumps  from  land,  one  of  the 
most  economic  methods  is  by  blasting,  pro- 
vided care  and  judgment  are  shown  in  the 
use  of  explosives.  The  tendency  seems  to 
be  to  use  a  larger  amount  of  explosives 
than  is  necessary.  Then,  too,  different 
kinds  of  explosives  are  sometimes  used  in 
the   same  charge,   such   as   dynamite   and 


trical  exploders,  so  that  the  charges  will 
be  exploded  simultaneously.  For  a  single 
charge,  electrical  fuses  are  too  expensive. 
In  the  job,  the  cost  of  which  we  give 
below,  dynamite  was  used  exclusively,  and 
caps  and  fuse  were  used  for  most  stumps, 
but  electrical  exploders  were  used  on  some, 
as  several  charges  were  placed  under  some 
of  the  largest  stumps.  There  were  1,100 
stumps  blasted   from  4  acres  of  land,  the 


Dynamiter,  19  days  at  $3.60 $  ftj ji) 

Helper,  19  days  at  $1.50 *..)U 

Total   $95.00 

The  cost  of  the  explosives  was: 

850  lbs.  dynamite,  at  15  cts $127 -jO 

1,300  caps  at  75  cts.  for  100 9,75 

1,300  ft.  S.  T.  fuse,  at  45  cts.  per  100     o.«> 
300  short  electrical  exploders,  at  6  cts.    18.0() 

Total   $161.10 

The    total    cost    for    the    4    acres   was 
$256.10,  giving  a  cost  per  acre  of  $64.02. 
The  cost  per  stump  was: 

Labor    $0,086 

Dynamite   0.118 

Caps  0.(Ki9 

Fuse    ,  0.(Ni.i 

Exploders    0.018 

Total   $0.-232 


''Drawknife 
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Judson  powder.  This  should  not  be  done. 
But  one  kind  of  powder  should  be  used  in 
a  hole.  For  small  and  medium  siz.d 
stumps  dynamite  will  give  the  best  results, 
but  Judson  powder  will  do  efficient  work 
on  large  stumps,  and,  at  times  for  very 
large  stumps,  black  powder  is  the  cheapest 
to  use. 

The  charge  should  be  placed  well  up  un- 
der the  stump  and  as  near  the  center  of 
the  stump  as  possible.  A  bar  is  generally 
the  best  tool  for  making  the  hole.  When 
only  one  charge  is  placed  under  the  stump 
it  is  more  economical  to  use  fuse  and  a 
cap.  It  is  possible  in  stump  blasting  to  use 
single  tape  fuse,  but,  if  the  ground  is  very 
wet,  it  may  misfire.  Under  such  conditions 
it  is  better  to  use  double  tape  fuse.  When 
several  charges  are  placed  under  one 
stump,   it  is  always  advisable  to  use  elec- 


job  being  in  eastern  New  Jersey.  The 
trees  had  been  cut  about  2  years,  and 
were  mostly  white  oak  and  hickory.  They 
varied  in  size  from  4  ins.  to  6  ft.,  the  aver- 
age size  of  the  1,100  stumps  being  about 
15  ins.  in  diameter. 

The  dynamite  used  was  40  per  cent.  The 
ground  was-  full  of  large  boulders,  and 
more  fuse,  single  tape,  was  used  than 
would  have  been  required  if  the  ground 
had  not  been  full  of  stones.  The  long  fuse 
was  necessary  in  order  to  allow  the  men 
time  to  get  away  from  the  flying  pieces  of 
stone.  Two  men  only  weie  used.  One 
man  handled  the  dynamite  and  the  other 
prepared  the  holes.  These  men  did  noth- 
ing towards  cleaning  up  the  stumps  after 
they  were  blasted. 

The  cost  of  the  labor  was  as  follows : 


The  average  amount  of  dynamite  used' 
per  stump  was  0.77  lb. 

This  is  a  very  economical  job  of  blasting, 
both  as  to  labor,  costs  and  explosives. 

We  -are  indebted  to  Mr.  Oscar  Kissam.  of 
Halesite,  Long  Island,  N.  Y.,  for  these 
data.  J  he  work  was  done  under  his  direc- 
tion and  according  to  his  methods. 


The  Russian  Council  of  Empire  has 
granted  a  concession  for  the  construction 
of  a  railroad  across  the  Donetz  region 
northward  560  miles.  The  line  is  to  cost 
$40,500,000,  and  the  bonds,  paying  4  per 
cent,  will  be  guaranteed  by  the  state  and' 
quoted  on  the  Paris  Bourse.  The  conces- 
sion is  owned  by  a  syndicate  composed  o* 
five  French  banks.  This  is  the  first  guar- 
anteed private  railroad  to  be  built  in  Ru«- 
sia  since  1884. 
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A  Tunnel   Bxcavatlng  Machine   for 
Soft  Material. 

The  accompanying  cut  illustrates  a  tun- 
neling machine  invented  and  used  by  Mr. 
Geo.  W.  Jackson,  of  Chicago,  111.  Mr. 
Jackson  has  built  more  than  60  miles  of 
tunnel,  5.x7V4  ft.  in  section,  for  the  Illinois 
Tunnel  Co.,  under  the  city  of  Chicago,  and 
he  is  at  present  engaged  in  building  some 
extensions  to  this  system  of  tunnels,  and 
some  larger  tunnels  for  the  city  for  water 
supply.  This  work  is  in  the  stiff  blue  clay 
that  is  found  underlying  the  city  of  Chi- 
cago, and,  to  excavate  it,  draw  knives  in 
the  hands  of  men  have  been  used  to  a 
great  extent. 

In  this  machine  a  knife  is  used,  but  it  is 
now  operated  by  electricity.  As  will  be 
seen,  the  machine  is  mounted  on  a  truck, 
the  boom  carrying  the  knives  being  on  a 
turntable  on  the  truck  or  car.  The  turn- 
table allows  of  a  horizontal  swing,  while 
the  pivoting  of  the  boom  on  the  turntable 
allows  the  cutting  end  to  be  raised  and 
lowered.  The  5  h.  p.  motor  operates  the 
cutting  knives,  while  the  whole  machine 
can  be  fed  forward  either  by  jacks  or  by 
a  motor  and  gearing. 

The  excavated  material  falls  upon  a 
conve}'or,  which  is  entirely  separate  from 
the  excavating  machine.  This  conveyor 
delivers  the  material  to  another  conveyor 
passing  under  the  machine  and  loading 
into  cars. 

The  whole  machine  is  very  simple  in  its 
design  "and  operation.  The  cutting  knives 
are  the  same  shape  as  those  used  by  hand. 
By  substituting  picks  for  the  knives  the 
machine  can  be  adapted  to  coal  mining. 
It  is  also  used  as  a  loading  machine  for 
sand,  gravel  and  other  materials  by  equip- 
ping the  wheel  with  buckets. 

The  following  table  gives  the  highest 
daily  records  of  steam  shovels  in  the  four 
construction  districts  of  the  Culebra  di- 
vision of  the  Isthmian  Canal,  Department 
of  Excavation  and  Dredging  for  the  month 
of  April,  1908: 

*    §      r  t     ^ 

-  5-  C-£3        Eg. 

C  «D  «  O  3 

<» 

a- 

218  Ap.    9    E^nplre 2,780  rock  and  earth 

12-i  Ap.    6     Empire 1,608  rock 

2Io  Ap.    6   Baa  Obispo 3,904  earth 

127  Ap.  23   Bas  Obispo 2,076  rock  and  earth 

2W  Ap.    9    Pedro  Mrg;uel..2,600  earth 
123  Ap.  22    Pedro  Miguel.. 1.469  earth 

222  Ap.    8   Culebra 2,612  rock  and  earth 

132  Ap.    9  Culebra 1,704  rock  and  earth 

Shovels  in  the  one-hundred  class  are  70- 
ton  shovels  with  buckets  of  a  capacity  of 
254  cu.  yds.  Shovels  in  the  two-hundred 
class  are  95-ton  shovels  with  dippers  of  a 
capacity  of  5  cu.  yds.  The  shovels  are 
under  steam  for  eight  hours  per  day,  but 
are  not  actually  worked  during  this  en- 
tire period,  time  being  lost  by  the  neces- 
sity of  moving  the  shovel  forward,  blast- 
ing stone  too  big  for  the  shovel  to  handle, 
keeping  the  shovel  supplied  with  cars,  etc. 


Roads  and  Streets  Section 


Note :  This  Section  is  devoted  to  metiiods  and  cosu  of  road  and  street  con- 
struction, it  wDl  cover  road  buDdinf  In  all  its  details,  the  construction  of 
pavements,  sidewailcs  and  gutters,  the  testing  and  use  of  paving  materials  and 
tlie  machinery  and  tools  used  in  road  buDding  and  paving. 


Data  on  Taryla  Road  Treatment  in 

New  York  State  and  Tar  Macadam 

Work  in  Canada. 

The  Massachusetts  Highway  Commission 
has  for  some  time  been  making  a  careful 
study  with  reference  to  preserving  roads 
from  the  excessive  wear  due  to  automo- 
biles and  other  traffic.  The  commission 
has  conducted  several  road  treatment  ex- 
periments on  the  state  roads,  and  in  1907 
employed  an  engineer,  Mr.  H.  C.  Poore, 
to  visit  several  points  in  New  York  state 
and  Canada  to  see  what  had  been  done  in 
those  localities  along  that  line.  In  New 
York  state  Mr.  Poore  had  opportunity  to 
see  the  tarvia  process  in  several  places  and 
some  of  the  oil  treated  roads,  as  well. 
The  object  of  the  trip  to  Canada  was  to 
inspect  the  tar  macadam  roads  which  have 
been  built  there  for  a  number  of  years  and 
which  were  constructed  long  before  auto- 
mobiles became  so  common.  In  the  last 
annual  report  of  the  Highway  Commission 
Mr.  Poore  reports  at  length  on  the  proc- 
esses employed  in  the  localities  visited  by 
him,  and  the  matter  in  this  article  has  been 
taken  from  his  report. 

TARVlA  WORK  IIJ   NEW  YORK  STATE. 

Queens  County,  Long  Island. — The  length 
of  roads  treated  was  5  miles,  for  an  aver- 
age width  of  23  ft.  The  process  here  in- 
cludes patching  the  surface  of  the  road 
with  stones  ranging  from  %  to  1^  inches 
in  diameter  and  sweeping  with  the  horse 
sweeper  and  hand  push  brooms  in  an  at- 
tempt to  remove  all  of  the  fine  material. 
Small  kettles  of  75-galIon  capacity  are  used, 
and  a  continuous  process  is  secured  by 
keeping  a  barrel  of  tarvia  emptying  into 
the  kettle  while  the  hot  tarvia  is  being 
taken  from  it.  The  tarvia  is  spread  from 
a  hose  of  sufficient  length  to  reach  to  the 
gutters.  Three  men  on  each  side  of  the 
kettle  spread  the  material  with  soft  brooms, 
such  brooms  being  used  to  reach  to  the 
iMjttom  of  the  depressions,  which  less  flex- 
ible brooms  would  pass  over.  The  cover- 
ing of  stone  screenings  is  applied  within 
thirty  minutes  after  the  tarvia  application, 
to  prevent  the  tarvia  from  running  to  the 
gutters.  A  gang  of  four  men  is  engaged 
in  the  work  of  spreading  the  stone,  keep- 
ing pace  with  the  kettle  as  nearly  as  pos- 
sible. These  men  become  very  proficient 
in  spreading,  and  a  uniform  coating  results, 
without  waste  of  material.  The  roller 
passes  over  the  road  but  once. 

Temperature  of  the  tarvia,  180°  F. 
Quantity  per  square  yard,  0.6  gallons.  Total 
cost  per  square  yard,  including  all  work 
and  materials,  $0.14. 

One  and  one-half  miles  of  road  which 


were  treated  in  June,  1906,  were  re-treated 
in  Jime,  1907,  the  center  portion  receiving 
the  usual  application;  the  shoulders  were 
not  touched. 

The  wear  of  the  tarvia  has  been  uniform. 
The  top  course  of  stone  protrudes  and 
gives  the  wearing  surface,  and  all  depres- 
sions are  well  filled  with  tarvia  and  screen- 
ings. No  scaling  or  breaking  up  is  no- 
ticeable. 

Buffalo. — This  tarvia  work  was  done  on 
a  newly  resurfaced  road  the  length  of  road 
treated  being  3  miles.  The  stone  was 
flushed  with  water  and  rolled,  and  then 
left  for  four  hours  to  allow  the  moisture  to 
dry  out  before  the  tarvia  was  applied.  The 
surface  was  swept  slightly,  and  a  thin 
grade  of  tarvia,  probably  water-gas  tar, 
was  applied,  from  a  tank  wagon  having  a 
patent  spreading  apparatus.  The  capacity 
of  the  tank  wagon  is  500  gallons,  the  form 
being  similar  to  a  horizontal  steam  boiler, 
having  a  manhole  on  top,  a  fire  box  under 
the  rear  end,  and  a  flue  extending  under 
the  entire  length.  The  tank  is  mounted  on 
36-in.  wheels,  having  wide  tires.  The  tank 
wagon  was  filled  from  tank  cars  on  railway 
sidings.  A  second  application  of  standard 
tarvia  was  then  applied  from  the  same  tank 
wagon.  The  covering  was  limestone 
broken  to  pea  size,  spread  by  hand  from 
piles,  and  was  well  rolled  in. 

Total  quantity  of  tarvia  per  square  yard, 
0.5  gallons.  Cost  of  tarviating  per  square 
yard,  $0.08,  including  the  covering,  but  not 
including  any  portion  of  the  expense  of 
resurfacing. 

The  surface  was  very  spongy,  probably 
because  of  a  lack  of  rolling  of  the  material 
used  in  resurfacing.  The  tarvia  penetrated 
%  in.  into  the  road.  Small  areas  in  the 
road  were  crumbly,  said  to  be  due  to  the 
tarvia  being  burned  in  the  tank  wagons 
during  its  application.  The  limestone  cov- 
ering crushes  quickly  under  the  traffic,  and 
the  surface  of  the  road  is  very  dusty. 

Hudson. — The  road  tarviated  was  an  old 
limestone  road  which  had  been  surfaced 
with  trap  rock  one  year  before  its  treat- 
ment with  tarvia.  The  length  of  road 
treated  was  ^  mile.  The  road  was  swept 
with  hand  brooms.  The  continuous  process 
of  keeping  cold  tarvia  running  into  the  50- 
gallon  kettle,  while  the  hot  tarvia  was  be- 
ing applied  to  the  road,  was  noticed  here. 
Two  men  spread  the  tarvia  with  stiff 
brooms,  as  it  was  delivered  from  a  hose, 
and  it  was  covered  at  once  with  limestone 
broken  to  pea  size,  spread  by  hand  from 
wagons.  The  center  of  the  road  was  given 
a  slight  rolling,  but  the  shoulders  were  not 
rolled. 

Quantity  of  tarvia  per  square  yard,  0.45 
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gallons.     Cost  per  square  yard,  $0,058  for 
tarviating  and  covering. 

The  temperature  of  the  tarvia  varied, 
owing  to  the  small  capacity  of  the  kettle, 
and  the  tarvia  was  therefore  unevenly  ap- 
plied. 

The  limestone  screenings  used  here  for 
covering  grind  up  very  easily,  and  cause 
a  dusty  surface. 

Albany. — At  Albany  no  patching  was 
done.  The  length  of  road  treated  was  13 
miles.  The  road  was  swept  with  a  street 
sweeper  and  the  tarvia  applied  in  two 
coats,  the  first  of  thin  tarvia,  followed  im- 
mediately by  an  application  of  the  standard 
tarvia.  The  use  of  tank  wagons  similar  to 
those  employed  at  Buffalo,  with  patent 
sprinklers  and  followed  by  two  men  with 
push  brooms,  proved  to  be  an  efficient 
process. 

The  sprinkler  used  here  consisted  of  2-in. 
piping,  in  the  form  of  an  inverted  T,  the 
upright  leg  being  connected  with  the  spigot 
of  the  tank,  and  of  sufficient  length  so  that 
the  horizontal  member  was  about  10  ins. 
from  the  road  surface  and  parallel  there- 
to. Holes  1/16  in.  in  diameter  were  drilled 
at  frequent  intervals  in  the  horizontal  pipe, 
and  through  these  holes  the  tarvia  was 
.supposed  to  trickle,  a  valve  in  the  upright 
pipe  being  provided  to  regulate  the  rate  of 
flow ;  but  by  reason  of  the  clogging  of  the 
small  holes  much  trouble  ensued,  since  the 
pressure,  which  was  dependent  solely  upon 
the  head  of  the  tarvia  in  the  tank,  was  not 
sufficient  to  force  the  tarvia  through  the 
'  holes,  if,  for  any  reason,  its  temperature 
fell  much  below  180°  F.  The  sprinkler  was 
of  sufficient  width  to  permit  a  strip  of  road- 
way '>  ft.  wide  to  be  treated  at  one  time. 
One-half  of  the  width  of  the  road  was 
first  treated  and  covered  with  screenings, 
after  which  the  traffic  was  shifted  and  the 
other  half  treated.  The  covering  was  not 
rolled.  The  tank  wagons  were  hauled  bv 
a  traction  engine  from  a  tank  car  on  the 
railroad  siding. 

Quantity  of  tarvia  per  square  yard,  O.S 
gallons.  Cost  per  square  yard,  $0.(»9  for 
tarviating  and  covering. 

The  thin  tarvia  penetrated  more  than 
standard  tarvia  does,  possibly  a  total  of  % 
in.,  and  the  second  application  formed  the 
usual  coating  over  the  road. 

The  road  was  in  excellent  condition,  the 
tarvia  well  filled  with  screenings,  and  no 
worn-out  places  were  in  sight.  No  crumbly 
spots  were  noticeable. 

A  stretch  of  road  %  mile  in  length,  tar- 
viated  in  1904,  was  re-treated  in  1!)07.  This 
section  was  similar  to  the  new  work  in 
appearance,  the  worn  places  not  showing 
through  the  second  coat.  The  process  of 
re-treating  was  similar  to  the  process  of 
original  application. 

Oyster  Bay,  Long  Island. — The  lensith  of 
road  treated  was  •'»  miles  and  on  this  work 
tlie  so-called  "cold  tarvia  process,"  which 
is  to  all  intents  the  same  as  the  "thin  tarvia" 
iiscd  at  Buffalo  and  Albany,  was  used.  The 
tarvia   was  of  the  consistencv  of  standard 


tarvia  when  the  latter  is  heated  to  240°  F. 
The  road  was  sometimes  swept,  but  not  al- 
ways. The  tarvia  was  run  onto  the  road 
from  barrels  set  on  skids  in  a  wagon.  Three 
or  four  barrels  were  allowed  to  drain  into 
the  wagon  body,  which  was  lined  with  tm, 
and  the  material  was  then  collected  in  a 
funnel  attachment  at  the  rear,  from  whence 
it  was  spread  on  the  road.  The  spreading 
was  done  with  brooms,  two  men  on  each 
side,  and  the  sweepings,  or  a  thin  coat  of 
sand,  were  applied  by  hand  for  a  covering. 
The  covering  was  not  rolled. 

Quantity  of  tarvia  per  square  yard,  0.4 
gallons.  Cost  per  square  yard,  $0.04,  in- 
cluding all  labor  and  materials. 

The  penetration  was  %  in.;  the  tarvia 
forms  no  coating  over  the  road  surface, 
and  the  broken  stone  gives  the  wearing 
surface  at  once.  After  ten  months  the  ma- 
terial is  said  to  lose  its  life  and  to  crumble. 

Jamaica  and  Flushing,  Long  Island. — The 
total  length  of  road  treated  on  Long  Isl- 
and was  70  miles.  In  these  places  oil  had 
been  used  to  a  great  extent  on  macadam 
roads,  to  lessen  the  dust.  The  oils  were 
what  are  known  as  "ragland"  (said  to  con- 
tain 30  per  cent  asphalt)  and  "residuum." 
The  oil  is  spread  from  common  500-gallon 
sprinkling  carts,  filled  from  tank  cars, 
which  are  delivered  at  the  nearest  siding 
to  the  work,  the  oil  being  run  into  the 
sprinkling  cayts  by  a  syphon.  The  sprink- 
ling apparatus  is  similar  to  that  of  a  water 
sprinkler,  and  may  be  easily  taken  apart 
and  cleaned. 

Two  applications  are  given  to  the  half 
road  width,  and  this  is  then  covered  with 
coarse  sand  to  fully  cover  the  oil.  Traffic 
is  then  allowed  on  the  side  of  the  road  so 
treated,  and  the  other  side  is  oiled. 

Quantity  of  oil,  0.33  gallons  to  the  square 
yard.  Cost  per  square  yard,  $0.04,  includ- 
ing all  labor  and  materials. 

The  oil  sometimes  penetrates  to  a  depth 
of  1  in.,  the  penetration  varying  according 
to  the  condition  of  the  macadam.  The  sur- 
plus fine  material,  washed  from  the  road- 
way onto  the  shoulders,  is  sometimes  used 
for  covermg  in  place  of  sand. 

A  mixture  consisting  of  two-thirds  of 
fuel  oil  and  one-third  of  crude  tar  has  been 
tried  with  success,  at  a  cost  of  $0.04  per 
square  yard.  This  material  acts  as  a  very 
heavy  oil,  filling  the  depressions  between 
surface  stones  in  the  macadam. 

The  process  of  oiling  lays  the  dust,  and 
at  the  same  time  is  supposed  to  bind  the 
road  material.  It  is  not  considered  as  a 
resurfacing  material,  and  care  is  taken  not 
to  have  an  excess  of  loose  covering  spread 
as  the  oil  does  not  hold  it  in  place.  It  is 
said  that  in  order  to  secure  the  best  results 
it  is  necessary  to  oil  the  roads  at  the  be- 
ginning of  each  year:  but  many  of  the 
roads  have  been  oiled  but  once,  and  have 
received  no  further  attention.  This  i  s 
probably  due  to  the  expense  of  the  proc- 
ess, considering  the  short  life  of  the  treat- 
ment.   The  mixture  of  tar  and  oil  appears 


to   be    a    step   toward    a    longer-lived  ma- 
terial. 

TAR    ISACADAli    WORK    IN    CANADA. 

Ottawa. — At  Ottawa  tar  macadam  has 
been  constructed  since  1902,  and  in  five 
years'  time  2.61  miles  of  city  streets,  aver- 
aging about  32  ft.  in  width,  have  been  built. 
at  a  cost  per  square  yard  varying  from 
$1.24  to  $1.57.  These  streets  were  built  a> 
follows:  On  the  subgrade  is  laid  a  rough 
stone  foundation,  very  similar  to  the  V- 
drains  built  on  Massachusetts  State  high- 
ways, from  10  to  12  ins.  thick;  3  ins.  of 
2H-in.  broken  stone,  neither  tarred  nor 
heated,  is  spread  and  rolled  on  this  foun- 
dation ;  then  a  3-in.  layer  of  2-in.  broken 
stone,  heated  and  coated  with  hot  tar.  is 
laid  and  rolled ;  then  a  1-in.  layer  of  %-in. 
broken  stone,  tarred  and  heated,  is  spread 
with  rakes  and  rolled ;  and  finally  a  thin 
layer  of  limestone  dust  is  spread.  The 
first  four  courses  are  rolled  with  a  lo-ton 
roller,  and  the  upper  course  with  a  Vton 
roller.  The  thickness  of  the  above-de- 
scribed courses  is  in  all  cases  the  thickncs- 
after  rolling.  The  specifications  require 
that  all  stones  which  are  to  be  tarred  shall 
be  absolutely  clean,  and  that  the  stone> 
shall  not  be  heated  too  hot  to  be  held  in 
the  hand,  so  as  to  prevent  the  burning  of 
the  tar. 

During  1902  and  19(»3  tarring  was  done 
in  a  crude  manner  by  pouring  the  tar  over 
a  pile  of  stones;  but  this  proved  to  be  too 
costly  .  and  unsatisfactory,  as  the  <tonr- 
were  not  thoroughly  coated.  In  1904  a 
concrete  mixer  was  bought,  and  this  b 
now  used  in  mixing  the  2-in.  stones  and 
tar.  with  better  results  and  at  a  less  cost 
The  %-in.  stone  is  tarred  in  an  asphalt 
mixing  plant  located  about  one  mile  from 
the  work.  The  macadam  laid  in  I0<>2  ap- 
peared to  be  in  the  same  condition  as  that 
laid  in  1906.  The  top  course  had  not  worn 
through,  and  the  %-in.  stone,  with  its  tar 
coating,  gave  a  clean,  dustless  surface,  with 
sufficient  roughness  for  foothold.  The  tar 
had  not  lost  its  resiliency,  and  was  still 
adhesive. 

In  making  repairs  exactly  the  same  qual- 
ity of  material  as  in  the  orif  inal  work  is 
used  in  any  needed  spot,  and  tamped  thi  r- 
oughly,  allowing  H  in.  to  provide  for 
shrinkage. 

Toron/o.— Between  19(M)  and  19<16  ').7 
miles  of  city  streets,  averaging  32  ft.  in 
width,  were  constructed  with  tar  macadam. 
Here,  on  the  subgrade,  5  ins.  of  stones. 
ranging  from  1%  to  1%  ins.  in  diameter, 
are  laid,  bound  with  pravcl.  wet  and  rolled 
The  next  course  consists  of  3  ins.  of  1-in 
stone,  heated  to  225°  F..  and  coated  with 
tar  before  spreading.  The  upper  course 
con.sists  of  %-in.  flush  coat  of  asphalt, 
with  stone  chips  to  fill  the  voids  in  the 
second  course  and  to  provide  a  wearing 
surface.  Sometimes  1  in.  of  1-in.  tarred 
stones,  with  a  sprinkling  of  screenings,  is 
used  in  the  upper  course  instead  of  the 
asphalt.  The  thickness  of  the  above  courses 
is  the  thickhcss  after  rolling. 
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The  tarring  mixture  consists  of  three 
parts  of  tar  to  one  part  of  pitch,  heated  to 
•-'•Hi"  F. ;  or  refined  tar  is  sometimes  used, 
the  proportion  for  either  of  the  above  be- 
ing loU  lbs.  of  the  tar  to  2,000  lbs.  of 
stone.  It  appears  that  the  exact  proportion 
in  mixing  the  tar  and  the  stone  was  not 
always  followed,  the  usual  method  being  to 
pour  tar  over  a  pile  of  broken  stone  and 
mix  with  shovels. 

The  stone  to  be  tarred  was  frequently 
overheated,  thus  causing  the  tar  to  be 
burned.  The  result  is  that  in  spots  the 
surface  has  crumbled.  The  method  of  re- 
pairing these  areas  is  to  clean  out  the  old 
material  and  fill  the  spaces  with  fresh  ma- 
terial. 

Refined  tar  or  tarvia,  in  the_  place  of 
crude  tar  and  pitch,  is  believed  to  give 
more  reliable  results.  The  1-in.  stone  ap- 
pears on  the  surface,  firmly  bound  in  by 
tar.  and  no  raveling  is  noticeable. 

Cost  per  square  yard,  $1.50.  Cost  of  re- 
surfacing %  mile  with  2-in.  tarred  stone 
and  top  dressing,  $0.!tO  per  square  yard. 

.^t  the  present  time  the  low  cost  of  as- 
phah  ($1.50  per  square  yard)  has  caused 
tar  macadam  construction  to  be  su.spended. 
This  low  cost  is  due  to  the  purchase  by 
the  city  of  a  $30,000  asphalt  plant,  this  be- 
ing installed  near  the  center  of  the  city. 

Hamillon. — Tar  macadam  has  been  con- 
structed here  at  least  as  far  back  as  1880, 
and  to  date  the  total  mileage  is  approxi- 
mately 9  miles,  of  an  average  width  of 
:i"  ft. 

On  the  sub-grade  are  placed  large  stone 
fragments,  apparently  but  little  attention 
being  given  to  the  sizes  of  the  stones ;  then 
3  ins.  of  2^4 -in.  hand-broken  stones,  heated 
and  tarred,  are  laid ;  then  2  ins.  of  crusher- 
broken  stone,  of  the  2% -in  size,  heated  and 
tarred ;  then  %  in.  of  fine  gravel  or  quarry 
chips,  tarred;  then  a  thin  top  coat  of 
screenings.  The  specifications  require  that 
the  stones  shall  not  be  lieated  too  hot  to 
l>e  held  in  the  hand.  In  tarring  the  stones 
**  rallons  of  tar  are  used  to  the  cubic  yard 
of  2-in.  stones,  and  20  gallons  to  the  cubic 
yard  of  the  %-in.  stones,  and  the  tarring 
is  done  by  pouring  the  tar  over  the  stones 
when  they  are  in  the  piles. 

The  section  of  tar  macadam  laid  in  1880 
is  still  in  existence,  and,  while  there  are 
many  holes  and  depressions  in  the  sur- 
face, some  parts  of  the  street  are  still  in 
good  condition. 

The  authorities  there  believe  that  the 
shifting  and  sliding  of  the  lowest  course 
causes  the  depressions,  and  that  this  may 
be  remedied  in  future  work  by  binding  the 
large  stones  with  gravel  or  small  stones. 

In  189!)  the  tar  macadam  cost  $0.79  per 
square  yard;  in  1901,  $1.06.  The  records 
of  the  cost  of  this  work  since  1901  were 
not  available.  Some  of  the  work  done  in 
1890  has  recently  been  resurfaced  with  3 
ins.  of  tarred  stone,  at  a  cost  of  $0.25  per 
square  yard. 

.\  nev.'  process  in  repairing  tar  macadam 
streets  is  now  being  tried.    The  streets  are 


patched  and  resurfaced  vith  a  %-in  stand- 
ard asphalt  top  coating.  This  method  was 
said  to  be  very  satisfactory,  but  no  data 
concerning  its  cost  were  available. 

GENERAL      SUGGESTIONS      AND      RECOMMENDA- 
TIONS. 

Tarvia  Treatment. — For  the  tarvia  treat- 
ment Mr.  Poore  considers  that  the  large 
kettles  used  by  the  Massachusetts  Highway 
Commission  are  better  adapted  for  the 
work  than  the  50  and  75  gallon  kettles  used 
on  some  of  the  New  York  State  work,  be- 
cause the  effluent  is  likely  to  be  more  uni- 
form in  consistency,  and  there  is  less  like- 
lihood mi  the  tar  being  burned  while  being 
heated.  He  also  thinks  that  until  some 
adequate  spraying  device,  which  will  de- 
liver the  hot  tarvia  under  si-fficient  pres- 
sure, is  available,  it  is  better  to  continue 
to  flow  the  tarvia  onto  the  roads,  usin; 
some  sort  of  a  funnel  attachment  on  the 
end  of  a  hose  which  will  deliver  the  tarvia 
in  a  broad,  thin  stream,  than  to  attempt  to 
sprinkle  it  on  from  tank  wagons.  Mr. 
Poore  believes  that  the  best  covering,  for 
the  tarvia  is  broken  stone  screenings,  pea 
size,  with  the  dust  eliminated;  and  the 
next  best  covering  is  fine  gravel  or  coarse 
sand.  He  also  suggests  that  the  tarvia  in 
all  cases  should  be  delivered  on  the  road 
surface  at  a  temperature  of  180°  F.  In  Mr. 
Poore's  opinion,  on  the  work  already  done 
this  degree  of  heat  has  not  been  reached, 
with  the  result  that  the  penetration  has 
not  been  so  great  as  it  should  have  been, 
and  possibly  more  tarvia  per  square  yard 
has  been  used  than  was  necessary.  He 
also  recommends  that  in  spreading  the  tar- 
via, brooms  more  flexible  than  those  pre- 
viously purchased  should  be  used.  That 
the  povering  should  be  spread  in  two  coats : 
the  first  very  thin,  to  be  spread  immedi- 
ately after  the  tarvia  is  broomed,  and  only 
sufficient,  to  prevent  the  flow  of  the  tarvia 
to  the  roadside ;  the  second  application  to 
be  placed  several  hours  later,  with  the 
sand-spreading  machine,  and  in  quantity 
sufficient  to  absorb  all  the  tarvia  then  re- 
maining on  the  surface.  From  his  ex- 
perience in  Massachusetts  and  from  his  ob- 
servations elsewhere  Mr.  Poore  considers 
that  the  cost  of  tarviating  should  not  ex- 
ceed $0.08  per  square  yard  for  the  original 
application. 

Tar  Macadam  Construction. — Regarding 
tar  macadam  construction,  Mr.  Poore's  re- 
port states:  "It  appears  that  the  tar  ma- 
cadam roads  in  Canada  are  good  for  at 
least  six  years,  with  almost  no  repair 
costs ;  that  the  work  there  was  done  in  a 
crude  manner  and  without  special  attention 
to  methods  of  construction  or  to  the  se- 
lection of  materials,  but  that  notwithstand- 
ing this  the  traffic  appears  to  have  little  or 
no  effect  on  the  surface  of  the  streets,  and 
there  is  no  complaint  that  the  streets  are 
slippery. 

"I  think  it  would  be  well,  during  the 
coming  road-building  season,  to  construct 
at  least  one  section  of  State  highway  with 
the  upper  course  of  tar  macadam.     In  my 


opinion,  the  lower  course  should  be  b  lilt 
in  the  usual  way,  except  that  it  should  be 
bound  with  broken-stone  screenings  or'with 
sand,  before  the  upper  course  is  placed. 
The  stones  in  the  upper  courses  might  we'l 
be  coarser  than  is  the  general  practice  in 
the  Massachusetts  work,  and  might  well 
range  in  size  from  those  passing  through  a 
2-in.  ring  to  those  which  will  not  pass 
through  a  H-in.  ring.  For  a  top  dressing, 
an  application  of  tarvia  as  a  flush  coat, 
with  covering  of  pea  stone  or  screenings, 
should  be  used.  I  consider  that  tarvia  for 
the  matrix  would  be  better  than  ordinary 
coal  tar,  and  that  a  concrete  mixer  might 
be  used  to  advantage  in  coating  the  stones. 
The  proportions  of  tarvia  and  stone  adopted 
at  Hamilton,  Ont.,  might  well  be  followed, 
unless  in  the  progress  of  the  work  other 
proportions  appear  to  be  more  satisfactory. 

"In  response  to  your  suggestion,  I  give 
below  my  estimate  of  the  cost  of  a  road 
built  in  this  manner,  under  Massachusetts 
conditions" : 

Assumptions. — Length  of  road,  1  mile ; 
width,  exclusive  of  shoulders,  15  ft. ;  aver- 
age thickness,  lower  course,  3  ins. ;  average 
thickness,  upper  course,  2  ins. ;  sub-grade 
completed  to  receive  macadam ;  cost  A 
stone,  delivered  on  the  road,  $1.25  per  ton ; 
cost  of  tarvia,  delivered  on  the  railroad, 
$0,075  per  gallon. 

Quantity  of  tarvia,  Hamilton  specifica- 
tions, 8  gals,  to  1  cu.  yd.,  6.4  gals,  per  ton 
2-in.  stone. 

Estimate,  i  Mile  of  Tar  .Macadam. 

Course  No.  1,  30  tons  to  100  ft.,  includ- 
ing binder: 
30X52.8=1.584  tons,  at  $1.25...  $1,980.00 

Spreading   (per  ton)    $0.05 

Watering    (per  ton )    0<i 

RoHing    (per  ton)    12 

$0.23 
1.584  tons,  at  $0.23 ■ 364.32 

Course  No.  2,  17.6  tons  to  1(K>  ft.,  not  in- 
cluding binder : 

1 7.6  X. 52.8  =  929  tons,  at  $1.25..     1,161.25 
Tarvia,  6.4  gals,  per  ton,  929  X  6.4 

=  5,946  gals.,  at  $0.075 445.95 

Tarring,  8.800  sq.  yds.,  at  $0.02..        176.00 

Spreading   ( per  ton )    $0.05 

Rolling  (per  ton)    12 

$0.17 
929  tons  at  $0.17 157.93 

Tarviating,    .4    of    a    gallon    per    square 
yard: 
Tarvia.  8.800  sq.  yds.  X  .4  =  3.520. 

Tarvia,  3,520  gals.,  at  $0.075 264.00 

Labor,  8.800  sq.  yds.,  at  $0.02....        176.00 
Screenings,   2.4   tons   per   100   ft., 

2.4  X  .52.8  =  126.7. 

126.7   ton.s.    at    $1.25 158..38 

Spreading   (per  sq.  yard)  .  .$0,010 

Rolling  (per  sq.  yard)...     .005 

$0,015 
8,800  sq.  yds.,  at  $0.015 132.00 
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20  per  cent  contractor's  profit  and 
use  of  machinery   1,003.17 


$6,01!).00 
$6,019   -i-  8,800  equals  $0,685  per  square 
yard. 

Following  is  an  estimate  for  1  mile  of 
macadam  road,  using  the  same  assumptions, 
with  the  exception  that  dust  instead  of 
tarvia  is  used  for  the  binder,  and  no  flush 
coat  of  tarvia  is  used. 

Total  quantity  of  stone,  including  binder, 
50  tons  per  100  ft. 


Methods   of   Dragging   Earth  Roads. 

Excellent  work  is  now  being  done  in  re- 
surfacing and  maintaining  earth  roads  with 
drags.  This  tool,  see  Figs.  1  and  2,  has 
been  used  for  some  years,  but  it  remained 
for  Mr.  D.  Ward  King,  of  Missouri,  to 
show  by  persistent  work,  the  great  use  and 
importance  of  the  log  drag.  A  drag  of 
this  kind  can  be  made  from  a  log,  split 
into  two  pieces.  The  drag  should  be  light 
weight,  and  the  chain  so  attached  to  it  that 
it  will  be  pulled  at  an  angle.  An  earth 
road  can  be  maintained  at  a  small  cost  with 


A  plank  drag  is  shown  in  Fig.  .3.  This 
drag  made  from  planks  has  a  straighter 
edge  than  the  log  drag  and  the  edge  caa 
be  better  protected  with  sheet  iron.  It  can 
drag  a  square  timber  behind  it  or  not  is 
the  operator  wishes.  This  timber  wiil  bt 
found  of  assistance  in  smoothing  the  mud 
that  passes  under  the  drag.  Such  a  drag 
is  manufactured  by  the  Wm.  S.  Baker  Co., 
of  Indianapolis,  Indiana. 

Another  form  of  a  drag  is  illustrated  in 
Fig.  4,  known  as  the  lap  plank  drag.  This 
form   has  been   used   very   successfully  on 


•4p        u: 


Fig.  .1 — Plan  and  Elevation  of  Split  Log  Drag. 


Fig.  S^Perspectlve  View  of  Plank  Drag. 


SO  X  52.8  =  2,640  tons,  at  $1.25.  $3,300.00 

Spreading  (per  ton)    $0.05 

Watering  (per  ton) 06 

Rolling  (per  ton)   12 

$0.23 
2,640  tons,  at  $0.23 607.20 


20  per  cent  contractor's  profit. 


$3,907.20 
781.44 

$4,688.64 


this  tool.  The  road  should  not  be  dragged 
when  dry.  In  the  summer  time  and  early 
fall,  the  work  should  be  done  while  it  is 
raining,  and  the  road  should  not  be  used 
until  it  .has  dried  out.  When  the  earth 
clods  or  crumbs  up  it  is  a  sign  that  it  is 
too  dry.  When  the  road  is  sloppy  is  the 
time  that  the  best  work  can  be  done  on  the 
drag.  In  the  winter  time  the  road  should 
be  dragged  just  before  a  freeze.  The  work 
should  be  started  on  inside  of  the  road 
and  the  drag  be  pulled  back  on  the  other 


extremely  bad  roads  where  the  mud  is 
very  deep.  It  acts  a  great  deal  like  a 
mason's  trowel  in  smoothing  out  mortar, 
by  spreading  out  the  mud  in  a  thin  layer. 

Road  dragging  is  now  being  done  in 
many  sections  of  the  country.  In  some 
parts  of  Canada  there  have  been  carried 
on  drag  contests  among  road  builders  and 
the  farmers.  In  some  states  laws  have 
beeti  made  regarding  road  dragging,  the 
state  engineers  having  drawn  up  rules  for 
the  guidance  of  men  doing  the  work.    The 


Fig.  2 — Perspective  View  of  Split  Log  Drag. 


Fig.  4 — Sketch  of  Lap  Plank  Drag. 


$4,688.64  -i-  8,800  equals  $0,533  per  square 
yard. 

Comparing  the  foregoing  estimates,  it 
would  appear  that  the  tar  macadam  road 
will  cost  15.2  cts.  per  square  yard  more 
than  the  ordinary  macadam  road,  and  7.2 
cts.  per  square  yard  more  than  the  maca- 
dam road  ibuilt  in  the  usual  manner  and 
tarviated  afterwards. 


The  consumption  of  Indian  coal  in  1907 
was  9,363,000  tons.  The  railways  consumed 
about  one-third  of  this,  or  3,300,000  tons. 


side,  thus  working  from  the  outside  of  the 
road  towards  the  center. 

A  crown  can  be  given  the  road  with  the 
drag.  It  may  be  necessary  to  go  over  the 
road  several  times  if  it  is  full  of  ruts.  A 
board  should  be  laid  on  the  drag  for  the 
driver  to  ride  upon  and  the  depth  of  cut- 
ting can  be  regulated  by  his  movements 
upon  the  plank.  The  driver  should  be 
alert  and  watch  the  ground  continuously. 
The  team  should  move  in  a  walk.  If  the 
drag  cuts  too  deep  the  hitch  should  be 
shortened. 


Highway  Department  of  the  State  of  Illi- 
nois have  issued  such  rules  in  connection 
with  laws  passed  by  the  legislature  on 
dragging  roads. 

In  connection  with  this  drag  there  is 
used  a  ditch  cleaner,  which  was  described 
and  illustrated  in  our  issue  of  May  6,  p. 
290.  There  is  also  given  in  the  same  issue 
some  cost  data  on  dragging  earth  roads. 


The  expenditure  of  $30,000,000  for  pub- 
lic buildings  has  been  authorized  by  Con- 
gress. 
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Water-works  and  Sewer  Section 


Note:  This  section  Is  devoted  to  methods  and  costs  of  constructlnK  sewers 
and  water-works.  It  will  cover  the  construction  work  for  all  details  of  water 
supply  and  sewerage>  Including  sewage  purification  and  water  filtration. 


Method  and  Cost  of  Building  a  Pipe 

Sewer  Throneh  Quicksand,  Exca- 
vating the    Ground  With  a 
Pump,  Showing  Remark- 
able  Economy. 

Wild  Wood  is  a  new  summer  resort  town, 
built  a  few  years  ago  on  the  southern  end  of 
an  island  called  Five  Mile  Beach,  on  the 
New  Jersey  coast.  Prior  to  the  building 
of  the  town  the  site  was  covered  at  high 
tide  by  3  ft.  of  water.  The  soil  was  black 
mud  covered  with  thick  meadow  sod,  with, 
here  and  there,  piles  of  sand  which  were 
shifted  by  the  tide.  The  first  work  done 
was  to  build  a  bulkhead  and  by  means 
of  dredges  to  raise  the  land  above  the 
high  tide.  Then  the  building  of  Ihe  town 
and  resorts  began. 

To  serve  the  buildings  a  system  of  terra 
cotta  pipe  sewers  was  built.  The  trench 
for  the  entire  distance,  12  miles,  was 
through  quicksand,  from  which  water  bub- 
bled, and  known  locally  as  "boiling  sand." 
This  makes  both  expensive  and  difficult 
work,  adding  to  the  cost  of  laying  the 
pipe,  as  it  is  difficult  to  keep  the  pipes 
at  the  proper  grade  and  in  good  alignment, 
and  the  joints  are  hard  to  caulk,  owing  to 
the  water  in  the  ditch. 

The  greatest  cutting  was  6M1  ft.  deep 
and  the  entire  trench  was  double  sheeted 
throughout,  great  trouble  being  experienc- 
ed in  keeping  the  trench  even  partially 
dry.  Sumps  or  wells  could  not  be  made, 
as  the  pumps  pulled  out  so  much  sand  un- 
der the  sheeting  as  to  cause  the  ditch  to 
either  fill  or  the  sheeting  to  cave  in. 

The  sheeting  was  put  down  to  a  depth 
of  10  ft.  with  a  water  jet  in  advance  of 
the  excavation,  this  being  the  only  way 
the  contractor  could  make  any  headway. 
Owing  to  the  numerous  "salt  holes"  en- 
countered, through  which  the  line  at  times 
ran,  it  was  necessary  to  make  a  foundation 
for  the  manholes  and  pipe.  This  was  done 
by  piling  spaced  7  ft.  apart  and  6  in.  c. 
to  c.  On  the  piles  4x4  yellow  pine  8  ft. 
long  was  spiked,  and  to  this  was  spiked 
hemlock  planks  2x8 — 12  ft.  long.  The  pipe 
was  laid  on  this  and  the  hole  filled  with 
sand  and  salt  hay. 

If  a  manhole  was  located  at  one  of 
these  "salt  holes,"  4  piles,  10  to  15  ft.  long 
were  driven  4V4  ft.  c.  to  c.  Four  railroad 
ties  were  then  spiked  together  with  two 
pieces  of  batten,  and  the  whole  bolted  se- 
curely to  the  piles.  On  this  foundation  was 
placed  a  box  5  ft.  square  and  10  ins.  deep, 
the  bottom  being  covered  with  tongue  and 
grooved  floor  boards,  and  in  some  cases 
lined  with  canvas  and  the  inside  covered 


with  coal  tar  pitch.  The  concrete  was 
placed  in  the  box,  the  pipe  line  run  through 
and  the  brick  work  completed. 

As  a  general  rule  water  was  struck 
in  excavating  the  trench  about  18  ins.  be- 
low the  surface.  The  pipe  laid  was  8  and 
12  in.  terra  cotta,  hence  the  ditch  was 
made  only  wide  enough  for  a  man  to  work 
in  it  easily,  this  width  being  2  ft.  for  a 
ditch  6  to  7  ft.  in  depth. 

The  method  of  excavating  was  as  fol- 
lows :  By  using  the  piston  pump  the  sheath- 
ing was  put  down  for  a  distance  of  150  ft. 
along  the  trench,  and  a  closure  made  at 
each  end.  Then  10  laborers  were  put  in 
the  trench  and  excavation  made  to  the 
water  line,  when  rangers  and  braces  were 
set. 

The    piston     pump     was    then     started 
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deep  in  the  trench  as  the  original  ground 
surface,  he  encountered  a  considerable  num- 
ber of  roots  that  had  to  be  cut  out,  but 
this  was  seldom  necessary. 

Fig.  1  shows  the  layout  of  the  plant 
to  do  the  work  in  the  manner  described. 
In  this  way  an  average  of  300  lin.  ft.  of 
trench  was  dug  and  pipe  laid  per  day,  while 
another  contractor  doing  similar  work  by 
another  method  averaged  only  from  35  to 
50  ft.  per  day. 

The  cost  of  driving  the  sheeting  and 
pulling  it  for  the  300  lin.  ft.  of  trench 
done  per  day  was : 

Boss  timbcrman    $  2.50 

Fireman  on  jet  pump   1.50 

One  man  setting  sheeting 2.00 

Two   helpers   at   $1.50 '. 3.00 

Three  men  pulling  sheeting  at  $1.50. .    4.50 

One  man  carrying  sheeting  1.50 

Two  men  bracing  trench  at  $2.00. . . .    4.00 

One   man   pumping    . .' J.75 

Coal  and  oil    1.00 


Total   $21.75 

This  gives  a  cost  per  lin.  ft.  of  trench 
of  7  cts.  for  driving  and  pulling  sheeting, 
and  as  there  was  6,080  lin.   ft.  of  sheet- 
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Fig.  1 — Sketch  Showing  Layout  of  Plant. 


(4)   Trench 


(1)  Centrifugal  pump  and  engine  on  truck;   (2)   Boiler;   (3)   Piston  pump; 
with  pipe  laid  ready  for  flIlinK;  (5)  Trench  ready  for  excavation;   (6)  Suctloo  pipe;   Kt)   I'ls- 
charge  pipe;   (8)   Pipe,  boiler  to  engine;   (9)  Pipe,  boiler  to  pump;  (10)  Pipe  to  water  sup- 
ply. 


pumping  water  into  this  "land  coffer  dam." 
A  centrifugal  pump  was  moved  into  posi- 
tion and  the  discharge  pipe  placed  mid- 
way in  the  last  section,  where  the  sewer 
pipe  had  already  been  laid.  Thus  the  cen- 
trifugal pump  excavated  the  material  from 
the  forward  section  and  back  filled  the 
last  section  at  the  same  time.    See  Fig.  1. 

When  grade  was  reached  the  foundation 
piles  were  jetted  down  and  the  cradle  con- 
structed. The  pipe  was  then  laid,  the  joints 
being  made  with  cement  and  tar.  The  next 
section  was  then  done  in  the  same  man- 
ner. 

The  sand  excavated  was  quite  coarse, 
and  but  little  agitation  was  necessary  with 
shovels,  in  order  to  allow  the  pump  to 
pick  up  the  sand.  When  the  sand  is  fine 
grained,  much  more  water  is  needed,  and 
likewise  the  sand  must  be  agitated  with 
shovels.  With  extremely  fine  sand,  the 
men  must  be  relieved  frequently  as  the 
work  is  hard,  and  the  pumps  taking  up  a 
much  smaller  percentage  of  the  sand  means 
the  ditch  must  be  kept  with  a  larger 
amount  of  water  in  it,  and  the  men,  be- 
ing compelled  to  stand  in  the  water,  feel 
the  effect  of  it  quickly. 

At    times    when    the   contractor    got   as 


ing  driven  and  pulled  a  day,  it  makes  a 
cost  per  lin.  ft.  of  sheeting  1-3  ct.  With 
2-in.  sheeting  used  the  amount  of  timber 
used  was  6,000  ft.  B.  M.,  which  cost  $26 
per  M.  This  timber,  being  driven  with  a 
jet,  was  used  time  and  time  again.  The 
sound  piles,  which  were  from  10  to  15  ft. 
long,  cost  25  cts.  a  piece  and  the  cost  of 
driving  them  was  1.5  cts.  per  lin.  ft. 

The  cradle  for  the  pipe  was  built  by 
two  men  each  at  $2  per  day.  They 
built  200  lin.  ft.  per  day,  which  meant  a 
cost  per  ft.  of  trench  of  2  cts.  The 
amount  of  lumber  in  200  ft.  of  cradle  was 
866  ft.  B.  M.,  which  meant  a  labor  cost 
for  framing  of  about  $5  per  M.  The  lum- 
ber cost  $26  per  M. 

The  daily  cost  of  digging  the  trench  and 
back  filling,  and  of  laying  the  pipe  was: 

Foreman,    10    hrs $4.00 

Eight  men  diggging  at  $1.50   12.00 

Two  men  trimming,  at  $1.50 3.00 

One    engineman    3.00 

One  pumper  2.50 

Two  Pipemen  at  $2.00  4.0O 

Coal,  at  $5.00  per  ton  1.25 

Rent   of  boiler    2.00 

Rent   of   pumps    2.50 

Rent   of   engine    2.00 
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Two  pipelayers,  at  $2.00 4.00 

Two  pipe  carriers,  at  $1.5(t 3.W» 

One  man  on  mortar  and  jute 1.50 


1  otal   $44.75 

The  excavation  and  back  filling  done  by 
the  pumper  can  be  listed  as  follows: 

Cost  per  lin.  ft.  of  trench : 

Labor    $0,032 

Coal  0.004 

Plant   rental    0.022 

Total    $0,058 

Each  day  this  plant  excavated  about  200 
cu.  yds.,  hence  the  cost  per  cu.  yd.  was: 

Labor  $0,047 

Coal   0.006 

Plant  rental    0.032 

Total   $0,085 

This  is  a  ver>'  low  cost  for  excavating 
earth  from  a  trench  and  back  filling  it. 

The  terra  cotta  pipe  cost  16  cts.  per  lin. 
ft.  and  the  hauling  of  it  cost  2  cts. 

The  total  cost  per  lin.   ft.  of  pipe  laid 
was  as  follows,  exclusive  of  manholes ; 

Foreman    $t».013 

Excavating  and  backfilling  by  hand..  0.050 
Excavating  and  backfilling  by  pump: 

Labor  0.0.V> 

Coal 0.004 

Plant  rental  0.022    0.058 

Driving    sheeting    0.040 

Bracing    trench    0.013 

Pulling   and   carrying   sheetin..g 0.020 

Piles  in   place    0.105 

Cradle,  lumber  and  labor 0.132 

Pipe 0.160 

Hauling  pipe    0.020 

Laying  pipe  0.028 

Materials  for  joints  0.013 


Total   $0,652 

This  cost  does  not  include  any  allow- 
anc  for  general  expense  nor  for  the  mate- 
rials used  in  shoring  the  sides  of  the  trench- 
es. The  sheeting  was  used  many  times,  as 
driving  the  planks  with  a  water  jet  did 
not  injure  the  planks  or  break  them  up. 
The  cost  of  a  manhole  was  as  follows: 

Cover   and    frame    $9.00 

Brick  layer  2.00 

Bricks,  1,600  at  $10  per  M 15.00 

Stone,  %  cu.  yd.,  at  $1.00 75 

Cement,  3  bags  at  50  cts 1.50 

Pumping  1.12 

Labor,   excavating    3.18 

Sheeting,    etc    2.17 


Total   $34.72 

The  cost  of  this  work  in  a  ground  dif- 
ficult to  excavate  is  exceedingly  low,  and 
can  be  attributed  to  the  metheds  used  in 
carrying  on  the  work. 

Mr.  George  L.  Watson,  M.  Can.  Soc. 
E.  C,  was  chief  engineer  of  the  Wild- 
wood  Sewer  Co.,  and  designed  the  entire 
improvement  made,  including  the  sewers. 
He  afterwards  associated  himself  with 
the  contractor  for  the  sewers.  Mr.  Alex- 
ander Murdock ;  and,  as  engineer  in  charge, 
decided  upon  and  put  into  operation  the 
method  used. 


Railway  Section 


Note:  This  section  is  devoted  to  methods  and  costs  of  constructiiiK  rail- 
ways. It  wUl  cover  road-lied  and  trade  construction,  contractor's  plant  and 
organization,  surveyinf  methods  and  permanent  way  structures. 


Itemized  Cost  of  the  Stampede  Ttumel 

(9,850    Lin.    Ft.)  and  Its 

Masonry  Lining. 

The  Stampede  Tunnel  on  the  Northern 
Pacific  Ry.  is  9,844  ft.  long  and  was  built  in 
1886  to  1888  by  contract.  The  contract 
work  included  the  excavation  of  this  tunnel 
and  the  timber  lining.  Subsequently  this 
timber  lining  was  replaced  with  a  masonry 
lining  by  the  railway  company's  own  forces. 
This  article  gives  in  detail  the  cost  of  the 
permanent  masonry  lining.  To  make  the 
cost  figures  complete,  however,  we  itemize 
the  contract  costs  of  the  original  construc- 
tion as  follows : 

Per  Lin.  Ft. 
Excavation,  standard  section  at  $78.. $78.00 
Extra  excavation,  3.2  cu.  yds.  at  $4.50  14.40 
Timber  lining  305  ft.  B.  M.  at  $;V>...  10.68 
Traffic  charges 0.77 


Traffic    charges 0.35 

Train  service 0.96 

Ubor   2.10 

Falsework    0.08 

Tools,  lights,  etc 0.10 

Engineering   and   supt 0.16 


1.13 
3.1:> 
6^ 
•  0.27 
0..3S 


Total    $8..38  ^.*> 

Brick  arch : 

PerCu.  Yd.  Per  Lin.  Ft. 

Cement  at  $2.90  per  bbl.  .$  2.93  $  a.*' 

Brick  at  $7.12  per  M....    3.56  7M 
Rock  backing  at  59c  per 

cu.    yd 0.41  «81 

Sand  at  40c  per  cu.  yd. . .    0.14  OS 

Traffic    charges 0.36  ft.71 

Train  service 1.21  2.39 

Labor  4.20  8.!« 

Falsework    0.22  <'.« 

Tools,  lights,  etc 0.21  V.41 

Engineering  and  supt 0.25  O.-Vi 


Total   $103.8.'. 

Ballast  0.90 

Track  materials 1.23 

Track  laying 0.18 

Track  surfacing 0.16 

Engineering  5.00 


Total    $111.32 

The  above  figures  are  the  contract  costs 
to  the  Northern  Pacific  Ry.  Those  who 
may  be  interested  in  knowing  the  conditions 
of  the  original  work,  the  methods  of  con- 
struction adopted  and  the  cost  to  the  con- 
tractor will  find  them  given  in  Gillette's 
"Rock  Excavation — Methods  and  Cost." 

The  permanent  masonry  lining  work, 
whose  cost  is  given  here,  was  begun  June 
16,  1889,  and  completed  Nov.  16,  1895,  the 
progress  in  lineal  feet  per  year  being  as 
follows : 

1889  1890  1891  1892 


Total    $13.49  $26.18' 

Since  the  concrete  side  walls  cost  $27.4ii 
per  lin.  ft.  and  the  brick  arch  cost  $26.6?. 
the  total  cost  was  $54  per  lin.  ft.  of  tunnel 
which,  if  added  to  the  $111  above  given. 
makes  a  'grand  total  of  $165  per  lin.  ft 
Had  the  masonry  lining  been  built  in  the 
first  place,  the  cost  would  have  been  con- 
siderably less. 

The  item  of  "traffic  charges"  covers 
freight  on  materials  at  1  ct.  per  ton-mile. 
The  item  of  "train  service"  covers  hauling 
of  sand,  rock,  etc.,  with  a  work  train. 

The  cost  of  this  lining  was  very  much 
higher  during  the  first  years  of  the  work. 
This  was  due  partly  to  the  greater  thick- 
ness of  the  lining  used  at  first,  but  it  was 
principally  due  to  the  inexperience  of  the 
men  and  the  higher  cost  of  materials.  The 


1893  1894  1895 

Walls  Arch  Walls  Arch  Walls  Arch  Walls  Arch  Walls  Arch  Walls  Arch  Walls  Arch 
1,176    ....    1,280      538  2,649      871   6,038   1,402   2,930      911   3,229   2,812   2,301   2,887 


The  side  walls  were  of  concrete  and  the 
arch  was  of  brick,  there  being  30,259  cu. 
yds.  of  concrete  side  walls  and  18,426  cu. 
yds.  of  brick  arch,  or  a  total  of  48,683  cu. 
yds.  of  masonry  lining  in  the  9,311  lin.  ft. 
that  were  lined.  There  were,  therefore, 
3^  cu.  yds.  of  concrete  side  walls  and  2  cu. 
yds.  of  brick  arch,  or  a  total  of  5%  cu.  yds. 
per  lin.  ft.  of  tunnel. 

The  average  cost  of  the  lining  was  as 
follows : 

Concrete  side  walls: 

PerCu.Yd.  Per  Lin.  Ft. 
Cement  at  $2.90  per  bbl  .  .$4.27  $13.95 

Rock  at  31c  per  cu.  yd. .. .  0.24  0.80 

Sand  at  21c  per  cu.  yd. . . .  0.12  0.40 


{following    table    shows    the    cost    by   six 
month  periods: 


Brtek  Areli.       OoncnH  WsIL 

r       o        r 
3         2  3 


o 

o 


6  mos. 
ending — 


J4ine30,  1889  ..        ..  33$61.72 

Dec.  31,  1890  ..        ..  1,143  61.72 

June  30,  1890  257  $63.24  . .  . .  $124.96 

Dec.  31,  1890  281  63.24  1,280  56.92  120.16 

June  30,  1891  600  51.64  733  40.94  92.58 

Dec.  31.  1891  271  51.64  1,816  40.94  92.58 

June  30.  1892  617  34.90  2.422  22.06  56.96 
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Dec.  31,  1892  885  27.13  2,61»>    19.80  46.93 

June  30.  1893   496  25.35  2,219   19.48  44.83 

Dec.  31,  1893  415  20.96  711    19.40  40.36 

June  30. 1894   904  20.21  3,229    16.55  36.76 

Dec.  31, 1894.1,898  19.40  

June  30. 18!>5. 1.225  18.90  2.187    18.04  36.94 

Dec.  31. 1895      ..  ..114 


Total...  9,311  18.503 

The  foregoing  shows  the  progressive  de- 
crease in  the  cost  per  lineal  foot.  The  fol- 
lowing table  shows  the  decrease  in  the  cost 
per  cubic  yard :  Brick  Arch.  Concrete  Walls. 
Six  mos.  Cost  per  Cost  per 

ending —      Cu.  Yds.  cu.  yd.  Cu.  yds.  cu.  yd. 

June  30,  1889 8;i    $12.26 

Dec.  31,  1889 2,876      12.26 

June  30.  189(».  617  $26.35 
Dec.  31.  189<».  674  26.a>  3,224  11.30 
June  30,  1891.  1,740  17.90  1.303  11.51 
Dec.  31.  1891.  786  17.90  .3.228  11.51 
June  30,  1892.  1.092  16.53  3,582  7.33 
Dec.  31.  1892.  1.634  14.69  3,488  7.42 
June  3f>.  1893.  916  13.72  2.951  7.32 
Dec.  31.  1893.  751  11.58  1,139  6.05 
June  30.  1894.  1,645  11.10  4.720  5.66 
Dec.  31.  1894.  3,479  10.55 
June  30,  1895.  2,322  10.21  3,495  5.64 
Dec.  31.  1895.  2.770  ..  170 


Total  &  av.  18,426    $13.49    30,259    $  8..38 

The  cost  of  lining  the  tunnel  during  the 
six  months  ending  Dec.  31,  1892,  represents 
about  an  average  of  the  whole  job.  It 
was  as  follows: 

Concrete  side  walls: 

Materials :  Per  Cu.  Yd. 

Cement,  1.5  bbls.  at  $2.36 $3.54 

Sand,  0.33  cu.  yd.  at  36c 0.12 

Rock,  0.5  cu.  yd.  at  55c 0.28 

Dry  rock  backing,  0.04  cu.  yd  at  55c. . .  0.02 

Total   $3.96 

Traffic  charges : 

Cement   $0.24 

Sand 0.17 

Rock   0.18 

Total    $0.59 

Work  train  Service: 
Hauling  concrete,  removing  old  timbers 

and  excavated  material.  0.031  day  of 

work  train,  at  $26.90 $0.83 

Labor: 
Mixing  cement  dry.  0.104  day.  at  $2.50. $0.26 

BuiWing  walls,  0.247  day,  at  $2.84 0.70 

Removing  timbers,  excavating  and  pre- 
■  paring  pan^l  for  concrete,  0.226  day, 

at  $2.83 0.64 

Placing  rock  backing,  0.02  day,  at  $2.50  0.05 


Total  per  cu.  yd.  in  place $7.42 

The  proportions  were  1  cement,  3  sand 
and  5  rock.  The  dimensions  of  each  side 
wall  were  2  ft.  3  ins.  thick  and  16  ft.  high. 
There  were  1.33  cu.  yds.  of  concrete  per 
lin.  ft.  of  side  walK  or  2.66  cu.  yds.  per  lin. 
ft.  of  tunnel.  The  average  daily  force,  not 
including  the  work  train  crew,  was : 

1  foreman  at  $135  per  mo. 

1  foreman  at  $3.75  per  day. 

1  foreman  at  $3.25. 

3  carpenters  at  $3. 
22  laborers  at  $2.50. 

4  laborers  at  $2. 

The  average  daily  progress  was  38.75  cu. 
yds.  per  day. 

The  average  daily  force  "building  the 
side  walls"  was : 

1  foreman  at  $135-  per  mo. 

2  foremen  at  $3.25  per  day. 
4  carpenters  at  $3. 

12  laborers  at  $2.50. 

The  average  daily  force  engaged  in  "re- 
moving timbers,  excavating,  etc." : 

1  foreman  at  $135  per  mo. 

2  foremen  at  $3.75  per  day. 
2  carpenters  at»$3  per  day. 
14  laborers  at  $2.50  per  day. 

The  cost  of  the  brick  arch  during  the 
same  period  was : 

Brick  arch : 

Materials :  Per  Cu.  Yd. 

Brick,  526,  at  $7  per  M $3.68 

Cement,  1.18  bbls.,  at  $2.40 2.83 

Sand,  0.263  cu.  yd.,  at  82c 0.21 

Dry  rock. backing,  0.483  cu.  yd.,  at  75c.  0.36 

Total    materials $7.08 

Traffic  charges: 

Brick    $0.89 

Cement    0.19 

Sand    0.13 

Total    $1.21 

Work  train  service: 

Hauling  brick  and  cement  and  remov- 
ing debris,  0.046  day,  at  $26.70 $1.23 

Labor: 

Mixing  mortar  and  building  arch,  0.78 
day,  at  $4.06 $3.16 

Placing  rock  backing,  0.135  day,  at  $2.66  0.36 

Moving  centers,  preparing  for  work 
and  removing  timber,  0..383  day,  at 
$2.87  LIO 


.$4.62 


.$1.65 


Total   

Engineering,  supt.  and  miscell. : 

Engineering $0.29 

Falsework,  timber  and  iron 0.06 

Lights,  wear  on  tools,  etc 0.03 

Interest  and  deprec.  of  plant,  10  per 
cent  per  annum  on  $1,500,  for  3V& 
mos 0.01 


Total   

Engineering,  supt.  and  miscell. : 

Engineering  and  superintendence $0.44 

Falsework,  timber  and  iron 0.05 

Changing  lights,  wear  on  tools,  etc 0.04 

Interest  and  deprec.  of  plant.  10  per 
cent  per  annum  on  $1,500,  for  2M 
mos 0.02 


Total 


.$0.39 


Total   $0.55 

Total  per  cu.  yd $14.69 

The  brick  arch  was  5  rings  thick,  or  1  ft. 
9  ins.,  and  28%  ft.  around  the  arc.  The 
bricks  were  2%x3%x8  ins.  There  were 
1.85  cu.  yds.  of  brick  masonry  per  lin.  ft.  of 
tunnel,  making  the  cost  $27.13  per  lin.  ft. 


for  the  brick  Srch.  The  average  daily  prog- 
ress was  25.9  cu.  yds.,  with  the  following 
force,  not  including  work  train  crew: 

1  foreman  at  $135  per  mo. 

1  brick  mason  foreman  at  $6.50  per  day. 

1  foreman  at  $3.75  per  day. 

1  foreman  at  $3.25  per  day. 

7  brick  masons  at  $6  per  day. 

3  carpenters  at  $3  per  day. 
25  laborers  at  $2.50  per  day. 

The   average  gang  engaged  in   "mixing 
mortar  and  building  arch"  was : 
1  foreman  at  $135  per  mo. 

1  foreman  at  $3.75  per  day. 

2  brick  foremen  at  $6.50  per  day. 
7%  brick  masons  at  $6  per  day. 
1  carpenter  at  $3  per  day. 

21  laborers  at  $2.50  per  day. 
The  average  gang  engaged  in  "placing 
rock  backing"  was : 

1  foreman  at  $135  per  mo. 

2  foremen  at  $3.25  per  day. 

4  carpenters  at  $3  per  day. 
30  laborers  at  $2.50  per  day. 

The  average  gang  engaged  in  "removing 
timbers,  excavation,  etc.,"  was: 

1  foreman  at  $135  per  mo. 

2  foremen  at  $3.75  per  day. 

5  carpenters  at  $3  per  day. 
12  laborers  at  $2.50  per  day. 

As  above  stated,  the  cost  during  the  last 
year  of  the  work  was  very  much  reduced. 

During  the  six  months  ending  June  30, 
1895,  the  cost  of  lining  was  as  follows : 

Concrete  side  walls: 

Materials :  Per  Cu.  Yd. 

Cement.  1.33  bbls.,  at  $2.25 $2.99 

Sand,  0.47  cu.  yd.,  at  18c 0.09 

Rock,  0.79  cu.  yd.,  at  39c 0.31 


.$3.39 


Total    

Work  train  service: 
Hauling  concrete,  removing  debris  and 

old  timber,  0.022  day  at  $22.90 $0.51 

Labor: 

Mixing  cement,  0.07  day,  at  $2.14 $0.15 

Building  walls,  0.28  day,  at  $2.40 0.66 

Removing  timbers,  excavating  and  pre- 
paring panel  for  concrete,  0.21  day, 
at  IB.62 ,0.54 


.$1.35 


Total   

Engineering  and  miscellaneous: 

Engineering  and  superintendence $0.22 

Falsework,  timber  and  iron 0.06 

Tools,  lights,  etc 0.10 

Interest  and  deprec.  of  plant,  10  per 

cent  per  annum  of  $1,500  for  3  mos.  0.01 


Total    $0.39 

Total  per  cu.  yd $5.64 

It  will  be  noted  that  "traffic  charges" 
(freight  on  the  materials -for  concrete)  ap- 
pear to  have  been  omitted. 

The  proportions  of  the  concrete  were 
1 :3 :5.  The  side  wall  was  2  ft.  7  ins.  thick 
by  16  ft.  high,  and  each  side  wall  contaiiied 
1.6  cu.  yds.  per  lin.  ft.  The  average  prog- 
ress per  day  was  46  cu.  yds.,  and  the  work- 
ing force  was  as  follows: 

1  foreman  at  $112.50  per  mo. 
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1  foreman  at  $90  per  mo. 
1  foreman  at  $3.50  per  day. 

1  blacksmith  at  $3  per  day. 

2  carpenters  at  $3  per  day. 
19  laborers  at  $2.25  per  day. 
T  laborers  at  $1.75  per  day. 

The  cost  of  the  brick  arch  during  the 
same  period  was  as  follows : 

Brick  arch: 

Materia!:  Per  Cu.  Yd. 

Brick,  500.  at  $6.35 $3.18 

Cement,  0.98  bbl.,  at  $2.25 2.21 

Sand.  0.34  cu.  yd.,  at  28c 0.09 

Total    $5.48 

Work  train  service: 
Hauling  material,   debris,    etc.,    0.037 

day,  at  $24.25 $0.91 

Labor:  , 

Mixing  mortar  and  building  arch,  0.57 

day.  at  $3.15 $1.80 

Placing  rock  backing,  0.09  day,  at  $2.29  0.21 
Removing  old  timbers,  excavating  and 
preparing   for   arching  and   moving 

centers,  0.32  day,  at  $2.48 0.80 

Total   $2.81 

Engineering  and  miscellaneous: 

Ejigineering  and  superintendence $0.23 

Falsework,  timber  and  iron 0.09 

Tools,  lights,  etc 0.20 

Interest  and  deprec.  of  plant,  10  per 
cent  per  annum  on  $1,500  for '3  mos.  0.02 


Total   $0.54 

Total  per  cu.  yd $10.21 

It  will  be  noted  that  the  item  of  "traffic 
charges"  appears  to  have  been  omitted. 

There  were  5  rings  of  brick  in  the  arch, 
giving  a  thickness  of  1  ft.  9  ins.,  and  the 
length  of  the  arc  was  28  ft.  There  were 
1.85  cu.  yds.  of  brick  masonry  per  lin.  ft.  of 
tunnel.    The  bricks  were  2%x3%x8  ins. 

The  average  progress  per  day  was  44.2 
cu.  yds.  with  the  following  force: 

1  foreiqan  at  $112.50  per  mo. 

1  foreman  at  $90  per  mo. 

1  foreman  at  $3.50  per  day. 

1  brick  mason  foreman  at  $5.50  per  day. 

8  brick  masons  at  $5  per  day. 

1  carpenter  at  $3  per  day. 

1  blacksmith  at  $3  (ter  day. 

27  laborers  at  $2.25  per  day. 

The  gang  when  engaged  in  "mixing  mor- 
tar and  building  arch"  was  as  follows.' 

1  foreman  at  $112.50  per  mo. 

2  foremen  at  $3.50  per  day. 

2  mason  foremen  at  $5.50  per  day. 
1  time  keeper  at  $60  per  mo. 

17  brick  masons  at  $5  per  day. 

1  blacksmith  at  $3  per  day. 

25  laborers  at  $2.25  per  day. 

The  gang  when  engaged  in  "placing  rock 
backing"  was  as  follows  : 

1  foreman  at  $112,.')0  per  mo. 

%  time  keeper  at  $60  per  mo. 

H  blacksmith  at  $3  per  day. 

M  carpenter  at  $3  per  day.  .  . 

22  laborers  at  $2.25  per  day. 

The  gang  when  engaged  in  "removing 
old  timbers,  etc.,"  was  as  follows : 

1  foreman  at  $H2..50  per  mo. 

3  foremen  at  $90  per  mo. 

1  time  keeper  at  $60  per  mo. 
3  blacksmiths  at  $3  per  day. 
1  carpenter  at  $3  per  day. 
17  laborers  at  $2.25  per  day. 


Structural  Steel  Section 


Note:  Thb  section  is  devoted  to  methods  ^nd  costs  of  constructing  steel 
structures.  It  will  cover  tests  of  steel,  shop  work  and  erection,  giving  par^ 
ticular  attention  to  erection  plant,  methods  and  costs  for  building  and  bridge 
construction. 


Method  of  Erecting  a  Steel  Bridge  by 
Launching.* 

BY  C.  N.  MONSARItAT.t 

The  new  branch  line  of  the  Canadian  Pa- 
cific Ry.,  extending  from  Romford,  Ont.,  a 
point  about  six  miles  east  of  Sudbury,  on 
that  company's  main  trans-continental  line, 
southerly  to  Bolton  Junction,  where  it  con- 
nects with  the  Owen  Sound  section,  about 
21  miles  north  of  Toronto,  includes  a  num- 
ber of  important  bridges,  one  of  the  largest 
of  which  is  that  crossing  the  French  River 
about  43  miles  south  of  Romford. 

This  bridge  is  located  at  a  point  where 
the  river  has  a  width  of  approximately  550 
ft.  while  the  depth  of  the  water  for  about 
three-fifths  of  the  crossing  averages  90  ft. 
The  character  of  the  bottom  is  rock,  with 
about  10  ft.  of  soft  mud  overlying  it.  The 
current  is,  however,  very  slight,  being  only 
about  0.3  mile  per  hour. 

In  order  to  avoid  the  great  expense  of 
building  a  pier  in  the  deep  water,  it  was 
found  necessary  to  locate  the  first  pier  415 
ft.  south  of  the  north  abutment,  where  a 
good  foundation  was  obtained  in  about  48 
ft.  of  water.  The  dimensions  of  this  pier 
are  9  by  30  ft.  at  the  top  under  the  coping, 
which  is  2  ft.  thick,  with  an  overhang  of 
4)<2  ins.  on  all  sides,  and  has  a  batter  of  I 
in  12  on  each  side  for  a  depth  of  30  ft., 
making  the  bottom  of  the  shaft  on  the 
footing  14x30  ft.,  the  ends  being  vertical. 
The  foundation,  or  footing,  is  21x33  ft.  10 
ins.  long  by  40  ft.  high ;  the  total  height  of 
the  pier  is  72  ft.,  and  it  was  designed  to 
resist  the  tractive  forces  from  the  spans 
supported  by  it.  There'  is  a  second  and 
smaller  pier  located  67  ft.  2  ins.  farther 
south  in  about  15  ft.  of  water,  the  shaft  of 
which  has  a  batter  on  each  side  of  i  in  24. 
The  total  height  of  this  pier  is  44  ft.  and 
the  dimensions  at  the  top  are  6x16  ft.  un- 
der the  bridge  seat,  or  coping,  which  over- 
hangs 3  ins.  on  all  sides.  The  abutments 
at  both  ends  are  located  at  the  water  edge. 
The  north  abutment  could  not  be  built 
further  south  on  account  of  the  rock  at 
this  point,  which  is  very  steep  on  the  west 
side. 

In  laying  out  the  substructure  three  in- 
dependent triangulations  were  made.  Ref- 
erence points  were  located  on  the  tops  of 
the  hills  on  either  side  of  the  river,  on 
three  parallel  lines,  one  along  the  center 
line  and  one  at  each  end  of  the  piers. 
These  points  were  high  enough  to  permit 
of  an  instrument  being  set  up  on  one  side 


•  A  paper  read  before  the  Canadian  So- 
ciety of  Civil  Engineers,  April  18,  1908. 

tEnglneer  of  Bridges,  Canadian  Pacific  Ry., 
Montreal,   Canada. 


and  a  foresight  being  taken  on  the  oppo- 
site shore  at  any  time  during  the  progress 
of  the  work. 

After  the  abutments  and  piers  were  lo- 
cated, they  were  checked  by  steel  tapt 
rigged  as  follows :  A  ring  bolt  was  set  in 
the  rock  at  the  north  shore  of  the  river  di- 
rectly on  the  center  line  of  the  bridge,  and 
from  this  a  Vi-i".  diameter  steel  cable  was 
stretched  across  to  the  south  shore  and 
made  taut  by  block  and  tackle.  To  pre- 
vent sagging  of  the  cable,  floats  having 
their  tops  at  exactly  the  same  level  as  the 
ring  bolt  were  anchored  in  the  river  at  fre- 
quent intervals  to  support  it.  Rings  were 
attached  to  this  cable  every  4  ft.  and  a  600- 
ft.  steel  tape  passed  through  them. 

The  difficulties  encountered  in  getting 
plant  and  material  for  the  substructure  to 
the  site  were  exceptionally  arduous.  Every- 
thing had  to  be  brought  in  from  French 
River  village  on  Georgian  Bay,  at  the 
mouth  of  the  French  River.  First,  rapids 
had  to  be  overcome,  then  a  portage  of  a 
mile  and  a  half,  then  the  plant  was  again 
floated  up  the  Pickerel  River  (which  had 
its  difficulties,  too)  a  distance  of  23  miles 
to  what  is  called  the  Horse  Shoe  Falls. 
There  the  outfit  was  elevated  some  25  ft., 
loaded  again  and  transported  some  12 
miles  over  a  swift  and  rough  course  to  the 
bridge  site. 

Broken  stone  and  sand  used  in  making 
the  concrete  was  hauled  a  distance  of  12  or 
15  miles  through  a  wilderness  by  teams  in 
winter.  The  contractor's  plant  consisted  of 
the  usual  concrete  outfit  of  picks,  shovels, 
concrete  mixer,  blacksmithing  outfit  and 
other  things  incidental  thereto;  one  sub- 
marine drill,  complete  for  preparing  the 
foundations;  several  sets  of  drill  steel  av- 
eraging 45  ft.  in  length,  one  30-ft.  high 
steel  frame  with  sliding  carriage  for  drill, 
truck  wheels  and  operating  platform.  This 
outfit  was  operated  by  hydraulic  pressure 
furnished  by  a  large  Worthington  high 
pressure  pump,  having  the  necessary  at- 
tachments and  connections ;  two  30  h.p.  boil- 
ers, two  32  h.p.  hoisting  engines  with  der- 
ricks and  swinging  gear  complete,  one  t%- 
yd.  orange  peel  bucket ;  two  ao  h.p.  hoisting 
engines  with  derricks ;  four  large  scows.  24 
x6o  ft.,  and  two  tugs ;  two  sets  of  diving 
apparatus,  in  addition  to  many  other  odds 
and  ends  of  machinery.  The  drilling  ma- 
chinery was  placed  on  the  scows,  which 
were  anchored  at  the  pier  sites.  After 
holes  were  drilled,  they  were  shot  with 
dynamite,  and  the  loose  rock  removed  by 
means  of  the  orange  peel  bucket,  or  a  der- 
rick with  chains  and  grappling  hooks  at  the 
bottom,    until   the   foundation    had    been 
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properly  benched  and  leveled  off.  Holes 
were  then  drilled  in  the  rock  about  4  ft. 
apart,  and  2-in.  diameter  steel  dowels,  6  ft. 
long,  set  in  them,  and  projecting  about  3 
ft.  up  into  the  concrete  footing.  The  tim- 
ber caisson  for  pier  No.  i  was  built  about 
48  ft.  high  and  well  reinforced  with  timber 
braces.  Heavy  canvas  was  attached  around 
the  bottom  on  the  inside,  and  after  the 
caisson  was  sunk  into  position,  the  divers 
went  down  and  rolled  this  out  Concrete 
in  sacks  was  then  deposited  around  the 
edges  to  make  it  conform  to  the  contour  of 
the  rock  and  so  prevent  any  wash  or  cur- 
rent through  the  pier.  Mortar  of  a  con- 
sistency of  one  part  of  cement  to  two  parts 
of  sand  was  then  deposited  to  the  amount 
of  50  cu.  yds.,  followed  without  any  inter- 
mission by  the  work  of  concreting,  which 
was  carried  on  by  means  of  bottom-dump- 


gether  126,540  lbs.)  over  shallower  water  to 
the  south  abutment.  The  superstructure 
was  designed  in  accordance  with  the  re- 
quirements of  Canadian  Pacific  Railway 
1905  Specification,  providing  for  a  live  load 
of  two  typical  consolidation  engines  coupled 
together,  weighing  337,000  lbs.  each,  fol- 
lowed by  a  uniform  train  load  of  4,000  lbs. 
per  lin.  ft. 

Probably  the  most  interesting  feature  in 
connection  with  this  work  was  the  erection 
of  the  main  truss  span.  On  account  of  the 
great  depth  of  water  it  was  not  possible  to 
build  falsework  and  erect  the  span  in  its 
proper  place,  so  after  due  consideration  of 
.several  possible  schemes  of  erection  it  was 
decided  to  erect  the  span  on  the  north  ap- 
proach embankment,  on  the  center  line  of 
the  bridge  (produced)  and  launch  it  for- 
ward by  supporting  the  forward  end  on  a 


12  planks,  supporting  seven  lines  of  8o-lb. 
rails,  laid  with  joints  staggered  and  se- 
curely spiked  and  bolted  together. 

The  steel  work  was  accordingly  erected 
on  the  embankment,  using  a  specially  de- 
signed traveler,  consisting  of  two  6o-ft. 
boom  derricks  of  10  tons  capacity  each, 
mounted  upon  a  timber  framework  de- 
signed to  travel  upon  rails  gauged  14  ft. 
centers,  the  platform  of  the  traveler  being 
placed  12  ft.  7  ins.  above  top  of  rail  so  that 
lorry  cars,  loaded  with  bridge  material, 
could  readily  pass  underneath  on  standard 
gauge  railway  track,  and  the  material  be 
picked  up  by  the  traveler  booms.  Each  of 
the  60-ft.  boom  derricks  was  handled  by 
separate  double-drum  Beatty  engines, 
placed  at  the  rear  end  of  the  traveler  and 
forming  part  of  the  20  tons  of  counter- 
weight on  each  side  required  to  provide  for 
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ing  buckets.  The  concrete,  up  to  water 
level,  was  mixed  in  proportions  of  one  part 
of  cement,  two  of  sand  and  four  of  broken 
stone,  and  above  water  one  part  of  cement, 
three  of  sand,  and  five  of  broken  stone. 
Similar  methods  were  followed  in  con- 
structing the  second  and  smaller  pier. 

The  quantities  of  concrete  in  the  sub- 
structure aggregate  3,020  cu.  yds.,  as  fol- 
lows :  North  abutment,  913  cu.  yds. ;  No. 
I  or  main  pier,  1,421  cu.  yds.;  pier  No.  2, 
^  cu.  yds. ;  and  south  abutment,  4160  cu. 
yds. ;  rock  excavation,  337  cu.  yds. ;  earth, 
141  cu.  yds. 

The  above  layout  required  one  4iS-ft. 
span,  over  the  deepest  part  of  the  crossing, 
which  was  designed  as  a  rivetted,  subpan- 
eled,  through  Warren  truss  with  inclined 
top  chords  (weighing  2,563,362  lbs.)  and  two 
60-ft.  deck  plate  girder  spans  (weighing  to- 


large  scow,  and  sliding  the  rear  or  north 
end  on  a  skidway  of  greased  rails.  This 
embankment,  immediately  north  of  the 
north  abutment,  was  a  new  fill  consisting 
mainly  of  boulders,  coarse  gravel  and  sand, 
with  a  maximum  height  of  about  25  ft. 
against  the  abutment,  running  out  to  the 
natural  surface  of  the  ground  about  100  ft. 
north.  The  width  of  the  embankment  at 
subgrade  was  16  ft.,  and  in  order  to  pro- 
vide a  proper  bearing  for  the  skidway,  it 
had  to  be  widened  to  25  ft.  On  this  spe- 
cially prepared  roadbed  two  parallel  skid- 
ways,  about  316  ft.  long,  were  built  10  ft. 
center  to  center,  each  consisting  of  railway 
ties  about  15  ins.  on  centers,  with  a  12x12 
timber  16  ft.  long,  every  10  ft.,  to  tie  the 
two  skidways  together.  On  these  ties  were 
laid  five  lines  of  12x12  longitudinal  tim- 
bers, over  which  was  laid  a  flooring  of  3x 


the  uplift  due  to  loading  the  boom  der- 
ricks. The  assembling  of  the  span  on  the 
embankment  was,  in  itself,  quite  a  difficult 
operation,  on  account  of  the  large  size  of 
the  members  to  be  handled,  some  of  them 
weighing  as  much  as  40  tons.  Before  any 
work  was  started,  the  order  in  which  each 
member  was  to  be  erected  was  fixed  and 
clearly  shown  on  the  erection  diagram.  In 
order  to  permit  of  supporting  the  forward 
end  of  the  span  by  the  scow  it  was  neces- 
sary to  erect  it  with  its  south  end  project- 
ing over  the  water  about  103  ft.  The  bot- 
tom chords  and  floor  system,  excepting  that 
portion  overhanging  the  water,  were  first 
placed  in  position  by  means  of  a  self-pro- 
pelling derrick  car,  ties  were  then  laid  for 
temporary  track  on  the  steel  stringers,  and 
the  traveler  erected  with  which  the  bal- 
ance of  the  span  was  assembled. 
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In  placing  the  two  end  bottom  chord  sec- 
tions  on  top  of  the  stiffening  span,  it  was 
necessar>'  to  place  the  scow  in  the  tempor- 
ary position  shown  in  dotted  lines  on  plate 
Xo.  I,  so  that  they  could  be  placed  by  the 
traveler,  the  forward  trucks  of  which  could 
not  be  run  out  beyond  the  panel  point  rest- 
ing over  the  bridge  seat  on  the  abutment. 
To  do  this  it  was  necessary  to  blast  out 
some  of  the  rock  projecting  out  under  the 
water,  to  clear  the  northeast  corner  of  the 
scow.  When  these  chords  were  placed  the 
scow  was  returned  to  its  correct  position 
and  the  erection  of  the  overhanging  por- 
tion, as  a  cantilever,  from  the  portion  of 
the  span  previously  erected  upon  the  em- 
bankment, was  proceeded  with. 

In  order  to  place  the  scow  at  the  proper 
elevation  under  the  projecting  end  of  the 
large  span,  it  was  necessary  to  depress  it 


12  lag  screws.  The  bulkheads  were  spaced 
22  ft.  I  in.  center  to  center  to  conform  with 
the  panel  points  of  the  150- ft.  through  riv- 
eted truss  span,  which  was  erected  on  the 
scow  as  a  stiffening  span,  each  pane!  point 
being  blocked  on  a  cross  bulkhead.  All 
seams  in  the  sheeting,  up  to  about  2  ft. 
above  load  water  line,  were  caulked  with 
oakum. 

On  completion  of  the  assembling  of  the 
large  span,  the  traveler  was  taken  down, 
the  ties  used  as  temporary  floor  removed, 
and  all  field  connections,  excepting  end  por- 
tals and  sway  bracing,  were  riveted  before 
launching  was  started.  The  field  rivets,  of 
which  there  were  approximately  60,000,  ^ 
in.  diameter,  were  driven  by  means  of 
pneumatic  riveting  hammers,  a  compressed 
air  plant  having  been  installed  for  the  pur- 
pose. 


center  to  center,  under  the  end  floor  beam, 
which  had  been  designed  with  a  special 
view  to  such  use.  This  arrangement  of  the 
castings  left  a  clear  space  under  the  truss 
bearings  for  landing  of  the  span  on  oali 
blocking  over  the  bridge  scats  preparatory 
to  its  being  jacked  down  to  its  bearings. 
The  oak  blocking  was  required  for  the 
temporary  support  of  the  span  at  an  eleva- 
tion about  8  ft.  5^  ins.  higher  than  its  fi- 
nal position,  this  height  being  necessary  to 
permit  the  skidway  to  pass  over  the  para- 
pet wall  of  the  abutment.  Before  the  afore- 
mentioned cast  iron  shoes  and  the  skidway 
rails  was  placed  a  Ji-'m.  steel  plate,  hrge 
enough  to  include  both  castings,  with  strips 
riveted  to  its  under  side  to  form  guides  to 
engage  the  rails  on  the  skidway. 

When  the  scow  was  in  position  under  the 
overhanging  end  of  the  main  span,  in  front 
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about  4  ft.  by  pumping  in  water.  As  this 
water  ballast  would  render  the  scow  un- 
stable transversely  until  it  took  a  bearing 
under  the  415-ft.  span,  it  was  necessary  to 
use  a  small  balancing  scow,  which  was 
placed  at  the  north  side  of  the  large  scow 
and  secured  to  the  latter  and  the  stiffening 
span,  by  means  of  diagonal  and  horizontal 
struts,  and  was  equipped  with  counter- 
weight and  adjusting  screws  to  provide  for 
any  raising  or  lowering  of  the  large  scow. 
The  general  dimensions  of  the  large  scow 
referred  to,  which  was  built  at  the  site, 
were:  Length,  155  ft.;  33-ft.  beam  and  12 
ft.  deep;  made  in  two  sections  for  con- 
venience in  launching.  It  was  built  of  I2x 
12  timbers  for  the  ends ;  bulkheads  and  in- 
termediate frames,  6x12;  sheeting  on  the 
sides,  4x12  for  the  bottom,  with  joints  stag- 
gered and  secured  to  the  framing  with  ^x 


The  scow  was  equipped  with  boiler  and 
double-drum  hoisting  engine,  as  well  as  a 
centrifugal  pump  with  8-in.  suction  and  6- 
in.  discharge  pipes,  and  a  sluice  arrange- 
ment located  over  the  double  bulkhead 
forming  the  ends  of  the  two  coniponent 
parts  of  the  scow  by  which  the  water 
pumped  in  could  be  controlled,  and  direct- 
ed into  either  half  of  the  scow.  Each  in- 
termediate bulkhead  had  an  8x8  hole  near 
the  bottom  so  as  ;o  equalize  the  water  in 
each  compartment. 

The  load  from  the  south  end  of  the  415- 
ft.  span,  and  the  150-ft.  stiffening  truss 
supported  by  the  scow,  was  about  1,000 
tons.  The  load  from  the  north  end  of  the 
span,  amounting  to  about  640  tons,  was 
transmitted  to  the  skidway  through  the  two 
large  fixed  end  cast  iron  shoes  (used  tem- 
porarily  for   the   purpose),    placed    to    ft. 


of  the  north  abutment  and  transverse  to 
the  center  line  of  the  bridge,  two  guide  an- 
chors were  located  on  the  opposite  shore 
at  an  angle  of  45  degrees.  Holes  were 
drilled  in  the  rock  and  aVj-in.  steel  bars 
were  grrouted  Tn  a  vertical  position.  To 
each  of  these  anchors  was  secured  a  two- 
sheave  steel  block  carrying  four  lines  of  H- 
in.  wire  cable,  fonning  the  forward  guy 
lines,  which  were  wound  up  simultaneous- 
ly on  the  drums  of  the  hoisting  engine,  on 
the  scow,  as  the  span  moved  forward, 
steadying  the  floating  end  from  any  effect 
of  wind  or  current. 

The  tackle  used  to  haul  the  415-ft.  span 
into  position  consisted  of  two  specially  con- 
structed steel  pulley  blocks,  having  14' 
sheaves  each,  through  which  was  rcaved  a 
5^-in.  diameter  steel  wire  cable  1,000  ft 
long,  with  a  fall  line  leading  back  to  the 
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drum  of  a  hoisting  engine  located  on  tlie 
land  at  the  north  end  of  the  skidway.  This 
engine  was  a  32  h.p.  Beatty  double  drum 
hoisting  engine,  with  two  cylinders,  8x12, 
boiler  41  ins.  in  diameter  by  108  ins.  high, 
and  capable  of  pulling  8,000  pounds  on  a 
single  line. 

One  of  the  large  blocks  was  secured  to 
the  skidding  plate  under  the  castings,  and 
the  other  to  the  rear  end  of  a  string  of 
bottom  laterals  belonging  to  a  250-ft. 
through  span  designed  for  the  crossing  of 
the  Pickerel  River,  a  short  distance  south 
of  the  French,  consisting  of  two  angles 
6x4xJ^  each,  used  as  pulling  links.  These 
were  in  turn  secured  by  a  pin  to  a  box 
girder  supported  by  struts  in  front  of  the 
north  abutment.  Each  section  of  these  lat- 
erals was  about  30  ft.  long,  and  when  the 
two  large  blocks  were  brought  together 
one  or  two  sets  of  lateral  links  were  re- 
moved and  the  blocks  overhauled.     When 


on  its  blocking  at  4:05  p.  m.,  without  a 
hitch  of  any  kind. 

Trouble  had  been  anticipated  with  settle- 
ment of  the  skidway  on  the  new  dump  in 
view  of  the  640-ton  concentrated  moving 
load  passing  over  it,  but  in  no  case  was 
the  settlement  over  6  ins.,  and  it  was  uni- 
form at  both  sides,  the  greatest  variation 
of  the  span  from  the  level  being  about  ]/i 
of  an  inch  in  its  width.  So  smoothly  did 
the  span  move  that  it  was  possible  to  set  it 
in  its  final  location  with  the  engine  alone, 
without  the  assistance  of  jacks,  and  by 
means  of  the  steering  control  afforded  by 
the  forward  guy  lines  the  span  was  within 
J4  of  an  inch  of  its  proper  alignment  when 
landed  on  the  main  pier  on  the  south  side 
of  the  river. 

The  lowering  of  the  span  to  its  final 
bearings  on  the  bridge  seats  was  accom- 
plished by  means  of  two  specially  con- 
structed SCO  ton  hydraulic  jacks.  After  the 
span  was  landed  on  the  wooden  blocking, 


Before  the  last  of  these  shims  was  re- 
moved the  span  was  landed  on  the  oak 
blocking,  the  jacks  released  and  one  or 
more  sections  of  cast  iron  blocking  re- 
moved, the  jacks  pumped  up,  shims  re- 
placed, and  the  operation  repeated  until  all 
the  cast  iron  blocking  had  been  removed, 
when  one  of  the  concrete-filled  cylinders 
was  taken  out,  the  casting  and  shims  re- 
placed, and  so  on  until  the  span  was  land- 
ed on  Its  permanent  shoes.  The  oak  block- 
ing was  also  removed  as  the  span  was  low- 
ered, the  top  of  it  being  kept  high  enough 
to  free  the  jacks  while  shims  were  being 
adjusted. 

When  the  span  had  been  lowered  about  4 
ft.  at  one  end,  the  jacks  were  transferred 
to  the  other  and  similar  operations  carried 
out  there.  That  end,  however,  was  low- 
ered right  down  to  the  shoes  before  the 
jacks  were  returned  to  the  end  first  low- 
ered. 

The  bridge  was  designed  by  tlie  bridge 
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Traveler  Used  In  Erecting  French  River  Bridge  of  C.  P.  Ry. 


the  last  section  was  reached  it  was  re- 
moved, and  the  forward  block  secured  by 
the  pin  direct  to  the  box  girder. 

When  everyfliing  was  in  readiness,  on 
the  evening  of  October  27,  1907,  the  scow 
was  pumped  out  by  means  of  the  centrifu- 
gal pump,  until  the  span  was  raised  off  the 
blocking.  When  this  occurred  it  was  found 
that  there  still  remained  a  foot  of  water  in 
the  scow,  showing  that  an  ample  margin  of 
buoyancy  had  been  allowed.  At  8  a.  m.  on 
the  28th  the  engine  was  started,  and  with 
the  assistance  of  a  slight  shove  from  two 
40-ton  hydraulic  jacks  the  large  span  start- 
ed on  its  way.  moving  on  the  well  greased 
skidding  rails  at  the  rale  of  4  to  6  ft.  per 
minute.  Considerable  time  was  lost  owing 
to  the  inability  of  the  small  boiler  of  the 
hoisting  engine  to  keep  up  a  suflScient  steam 
pressure  and  al.so  in  the  overhauling  of  the 
very  heavy  tackle. 

The  actual  time  occupied  in  moving  the 
span  was  3  hours,  and  in  overhauling 
tackle,  etc.,  4  hours.    The  span  was  landed 


the  skidway  castings  and  skidding  plate 
were  removed  and  cast  .steel  cap  plates 
were  bolted  to  the  under  side  of  the  floor 
beam,  these  plates  being  turned  out  to  fit 
over  a  cast  steel  disc  plate  23  ins.  diameter 
by  3>i  ins.  thick,  placed  on  top  of  the 
plunger  of  each  jack;  between  the  bottom 
edges  of  these  discs  and  the  shoulders  of 
the  jack  cylinders  were  placed  a  number 
of  54-in.  steel  plate  half  ring  shims  as  a 
safety  precaution  against  accident  should 
anything  go  wrong  with  the  jacks,  in 
which  event  the  weight  would  be  trans- 
ferred to  the  massive  jack  cylinders. 

The  jacks  were  each  placed  on  blocking 
consisting  of  three  super-imposed  steel  cyl- 
inders filled  with  concrete,  over  which 
were  placed  a  number  of  cast  iron  cellular 
blocks  2  ft.  10  ins.  in  diameter  by  3V2  ins. 
thick.  The  J4  in.  shim  plates  were  re- 
moved one  at  a  time  as  the  span  was  low- 
ered so  that  in  no  case  was  there  left  a 
space  greater  than  %  in.  between  the  un- 
der side  of  the  disc  and  the  jack  shoulders. 


department  of  the  Canadian  Pacific  Rail- 
way at  Montreal.  The  substructure  was 
built  by  the  Toronto  Construction  Com- 
pany of  Toronto,  under  supervision  of  Mr. 
R  S.  Darling,  division  engineer  of  con- 
struction, while  the  steel  work  was  manu- 
factured and  erected  by  the  Canadian 
Bridge  Company  of  Walkerville,  Ont.  Mr. 
A.  L.  Colby  was  manager  of  construction 
and  Mr.  C.  Prettic  was  general  foreman  in 
charge  of  the  steel  erection. 

The  writer  believes  that  this  is  the  long- 
est and  heaviest  single  track  fixed  span  yet 
built  and  erected  in  Canada,  or  ever  erect- 
ed by  the  end  launching  method. 


The   consumption    of    aluminum    in    the 
United  States  in  1907  was  17,211,000  lbs. 


A  Japanese-English- American  syndicate  i.s 
to  undertake  the  development  of  several 
large  water  powers  in  Japan,  and  at  a  re- 
cent meeting  in  Tokio  $6,000,000  was 
pledged  for  that  purpose. 
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Unclassified  and  General  Articles 


Note:  This  section  is  devoted  to  methods  and  cost  articles  on  construction 
worl<  not  properly  coming  under  any  of  the  preceding  classifications. 


Card  Index  Order  System. 

BY    C.    ARTHUR    WORDEN.* 

A  simple,  yet  comprehensive  order  sys- 
tem is  a  great  factor  in  contracting,  a  sys- 
tem which  gives  immediately  all  of  the  in- 
formation required. 


the  second  slip  is  returned  as  soon  as  the 
order  is  completed,  and  should  have  at- 
tached, the  itemized  invoice  and  Bill  of 
Lading. 

The  "Office  &  Purchase  Record,"  Fig.  2, 
is  printed  on  a  light  weight  card,  suitable 


Order  No.     MtO 


Date        April  tS /OS. 


Janus  Goodnow,  Esq., 

Ntw  Zork  Cily. 


US  LibfTtv  Strut, 


JOHN  DOB  CO. 

Engineers  and  Contractora 

N.  Y.  City. 


Please  furnish  us.  without  delay,  the  following  material: 
a)       160  Utt  Monarch  sash  chain  at  S  ants  ptr  ft. 
to  kegs  BOd  wirt  nails  at  tt.SO  ptr  ket. 


(o) 
(b) 


Send  Bill  of  Lading  and  itemized  invoice  to  us  on  day  of  shipment. 

Always  put  order  number  on  invoice. 

No  boxing  or  crating  paid  for  unless  specified  on  order. 


Ship  via  N.  Y.C.&H.R. 
Ship  to  John  Dot  Co., 


F.  O.  B.       New  York 


c/o  Frank  Miller, 


JOHN  DOE  CO. 
By     C.  A.  Warden 


be  noted  on  the  Record  as  soon  as  the  re- 
ceiving slip  is  received  from  the  Field  Of- 
fice, and  will  be  needed  in  checking  the  in- 
voice. In  the  lower  right  hand  comer  is 
given  the  item  in  the  cost  data  to  which 
material  covered  by  order  is  to  be  charged, 
date  of  completed  shipment,  name  of  party 
checking  invoice,  date  of  checking  and  the 
voucher  number.  The  voucher  is  very  sel- 
dom used  for  information,  as  the  Office 
and  Purchase  Record  will  show  all  that  U 
ordinarily  required. 

The  "cost  data"  to  which  reference  is 
made  may  be  described  as  follows: 

A  book  is  provided  in  which  each  con- 
tract is  subdivided  into  various  items,  such 
as  excavation,  concrete  forms,  concrete, 
timber  work,  doors  and  windows,  etc.  La- 
bor and  material  are  charged  under  these 
headings  in  separate  columns,  so  that,  at 
any  time,  the  cost  to  date  of  either  or  both 
may  be  ascertained,  and  at  the  completion 
of  the  work  the  contractor  may  see  n« 
only  the  total  profit  or  loss  on  the  job. 
but  also  how  the  actual  cost  of  the  various 


..^^"y.'.fy...!.! — rr-.  '  items  compare  with  the  estimated  costs. 


(Detach  and  return  to  us.) 


JOHN  DOE  CO..  New  York: 

We  have  this  day  completed  shipment  on  your  order  No.. 

..  R.  R.  Co. 

^" Express  Co. 


.190- 


.  same  gang  forward 


(Detach  and  return  to  us.) 


ACKNOWLBbGMBNT  SLIP. 


-»»_ 


.  and  will  ship  from_ 


JOHN  DOE  CO.,  New  York. 

We  acknowledge  receipt  of  your  order  No 

on 

(Give  definite  date  of  shipment.) 
This  order  will  be  executed  in  accordance  with  conditions  stated. 


Fig.  1— Order  Blank. 
This  and  the  blanks  shown  in  Figs.  2,  3,  and  4  are  much  condensed. 


This  article  describes  a  card  index  sys- 
tem for  ordering  which  has  been  used'  for 
several  years  by  a  large  Eastern  contract- 
ing firm,  and  which  has  proven  satisfactory 
in   every   respect. 

Each  order  is  made  out  in  triplicate. 
The  original,  Fig.  1,  is  mailed  to  the  firm 
or  party  from  whom  the  material  is  or- 
dered. At  times,  the  list  of  material  is  too 
large  to  be  put  on  the  regular  order  form 
and  in  that  case  the  words  "kindly  furnish 
us  with  material  as  per  list  attached  to  and 
forming  a  part  of  this  order"  are  sub- 
stituted. The  list  is  then  made  in  tripli- 
cate, and  one  copy  is  attached  to  each  copy 
of  the  order. 

The  "Office  and  Purchase  Record,''  Fig. 
2,  is  retained  in  the  Home  Office,  while  the 
"Receiving  Department"  copy  is  mailed  to 
the  F"ield  Office  having  that  particular  con- 
tract in  charge. 

Fig.  1,  as  will  be  noted,  gives  the  for- 
warder of  material  all  information  in  re- 
gard to  shipment,  manner  of  rendering  in- 
voice, etc.  Attached  to  this  slip  are  two 
stubs:  the  first,  or  acknowledgment  slip, 
is  to  be  returned  to  the  contractor  imme- 
diately, stating  probable  date  of  shipment; 


for  filing  in  a  small  vertical  file.  The  or- 
der number,  date,  and  name  of  party  to 
whom  order  is  given,  appears  in  the  ex- 
treme upper  left  hand  comer,  thus  giving 
easy  access  to  the  record  in  the  file  when 
desired.     In  the  upper  right  hand  corner. 


The  "Receiving  Department"  copy.  Fig.  3, 
is  used  on  the  job  in  checking  material 
when  received.  In  all  cases  the  freight, 
express  or  cartage  charges,  if  any,  should 
appear  on  this  slip  before  mailing  to  Home 
Office.  This  copy  when  received  at  Home 
Office,  is  attached  to  the  Office  and  Pur- 
chase Record  bearing  same  number,  and 
filed  until  the  invoice  has  been  checked, 
when  it  is  attached  to  same,  thus  giving  a 
complete  record  of  the  transaction  in  the 
voucher. 

The  order  file  should  be  provided  with 
three  guide  cards,  thus: 

(1)  Marked  "Ordered,"  behind  which 
the  Office  and  Purchase  Record  should  be 
filed  as  soon  as  made  out. 

(2)  Marked  "Received."  When  the  "Re- 
ceiving Department"  copy  is  returned,  it 
should  be  attached  to  the  Office  and  Pur- 
chase Record  and  filed  behind  this  guide 
card,  preparatory  to  checking  the  invoice. 


Order  No.     tSIO 


Date      Apr.  tS/OS. 


James  Goodnow,  Esq. 

US  Liberty  Street. 
New  York  City. 


Office  and  Purchase  Record 
JOHN  DOE  CO. 
N.  Y.  City. 
Freight  tl.34    Transp'fn p'd byj^ 
Cartage  »  .M    Date  Rec'd  i/5/(» 
Express! Checked  bv   7.  D. 


(o) 
(6) 


i60  feet  Monarch  sash  chain  at  S  cents  per  ft. 
10  kegs  tOd  wire  nails  at  U.SO  per  keg. 


Chaige    a      to 

Doors  and  windows 

b     to 

Timber 

to 

Ship  via  N.  Y.  C.  &  H.  R.              F.  O.  B.  New  York 

Order  completed 
Bill  Checked  by 

4/1/08 

Ship  to        John  Doe  Co. 

0.  K. 

c/o  Frank  Miller, 

Albany.  N.  Y. 

Date              i/S/08 
Voucher  No.       S74 

•90  West  St..  New  York. 


Fig.  2 — Office  and 

blank  spaces  are  given  in  which  are  to  be 
noted  the  amount  of  freight,  express  or 
cartage  paid  by  the  Field  Office,  date  of  de- 
livery, name  of  party  paying  transporta- 
tion charges  and  party  checking  the  ma- 
terial upon  receipt.    This  information  will 


Purchase  Record   Blank. 

(3)  Marked  "Checked."  This  is  a  final 
file  for  the  Office  and  Purchase  Record  a 
soon  as  invoice  has  been  checked. 

In  all  cases  cards  should  be  filed  nunteri- 
cally. 

Section  1  of  this  file  can  easily  be  coo- 
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verted  into  a  follow-up  file  by  putting  in 
guide  cards  of  a  different  color  from  the 
one  marked  "ordered,"  and  numbered  from 
1  to  31.  Order  No.  2,510,  say,  was  prom- 
ised on  the  29th.  The  Office  and  Purchase 
Record  bearing  this  number  is  filed  under 


LBTTERS  TO  THE  EDITORS. 


Sugfestions  on  Writing  Advertisements 

Sirs — I  have  read  with  interest  your  re- 
cent series  of  editorials  relating  to  adver- 


Order  No.     ttW 


Date  Apr,  it /OS 


James  Gcodtum.  Esq., 

US  Libtrty  Strut. 
Nm  York  City, 


RECEIVING  DEPARTMENT 

JOHN  DOE  CO. 

N.  Y.  City. 

Preisht  tl.3i    Tr«n«p't'n  p'd  by  J.  D. 

Cartage  t  .tt    Date  Rec'd    i/S/OS 

Exprew  t Checked  by    J.  D. 


{a)       ISO  fett  Monarch  sash  chain  at  S  C€nts  p*r  it. 
(t)        10  ktts  tOd  wire  nails  at  U.SO  p*r  ktg. 


Chanie    a     to          Doors  and  windows 

b     to          Timber 

to 

ShiD  via  ,V.  Y.C.&H.R.               P.  O.  B. 

Ntw  York 

Check  up  all  goods  as  soon  a*  received, 
and  return  this  shp  to  Home  Office  at  once. 

Shin  to            lohn  Do*  Co.. 

c/o  Frank  Milkr. 

unng  back  of  same  for  detailed  statement,  if 

Albanv.  N.  Y. 

Fig.  3 — Receiving  Department  Order. 


the  29th  and  the  order  clerk  in  going  over 
his  records  on  that  date  will  find  this  card 
and  follov/  up  the  shipment. 

Fig.  4  shows  a  card  system  for  follow- 
ing up,  which,  while  more  complicated, 
gives  far  more  satisfactory  results.     This 


tising,  but,  while  I  believe  that  most  of 
your  recommendations  would  be  indorsed 
by  any  advertising  man  of  extensive  ex- 
perience, 1  do  not  agree  with  you  in  your 
statements  regarding  the  proper  display  of 
an  advertisement. 


Order  No.     ttIO                           Placed  with     James  Goodnow 

Date     S/M/OS. 
Completed     i/1/OH. 

Cont.No.7M                   Tel.  No.  ««00  yo*»                        AMrfHi.1  Liberty  St..  N. 

Y.C. 

Ordered  by  C.  i4.  W.                   Correspondent  Mr.  Goodnow 

Haterial  Sash  Cord— Nails 

Folknred  up     1    3/t8  phone     1   a/30  letter     '                         1                         1                         1                        1 

Date^dtnowledBmentsUp    3/t8                                                     Freight      Express 

"         premised  5/ 

mmediaU  shipment  from  stock 

to 

Complete  or  Partial 
Date  of  Shipment 
"    9iip'g  Papers 

A. 

B. 

C. 

D.            !             E.            1 

4/l/OS 

i 

i/l/08 

Due  at  Destination 

4/3/08 

- 

Request  for  Tracer 

" 

Material  Received 

.  4/3/08 

Fonn  i,  SM  other  side  for  Memorawlani. 


Fig.  A — Card  System  for  Follow  Up. 


card  may  be  filed  in  a  "daily  reminder" 
file  under  date  of  promised  shipment,  and 
all  information  can  be  noted  thereon  in- 
stead of  on  the  Office  and  Purchase  Rec- 
ord. 
This  card  explains  itself. 


Work  is  to  be  started  in  October,  it  is 
stated,  on  the  construction  of  the  $16,000,- 
000  sewer  system  for  the  city  of  Havana. 


According  to  the  annual  report  of  the 
Metropolitan  Water  Board  for  the  year 
ending  March  31,  1907,  London's  consump- 
tion of  water  was  82,125,249,347  gallons. 
A  suff  of  770  officials,  receiving  |763,531 
in  salaries,  superintends  the  work  of  the 
board,  which  is  shown  by  the  following  to- 
tals: Total  water  supplied,  82,125„249,347 
gallons ;  daily  water  supply,  225,000,683  gal- 
lons; area  supplied,  537.4  square  miles; 
population  supplied,  6,851,045;  daily  aver- 
age per  person,  32.84  gallons. 


I  believe  that  the  selling  force  put  into 
the  average  trade  journal  advertisement  is 
smaller  than  in  any  other  class  of  publica- 
tion and  it  is  certain  that  a  mail  order  ad- 
vertiser, for  example,  would  not  continue 
in  business  a  great  while  if  he  did  not  ex- 
hibit better  salesmanship  in  his  advertising 
than  is  shown  in  nine-tenths  of  the  adver- 
tisements now  appearing  in  the  engineering 
journals. 

There  is  no  question  but  that  an  adver- 
tisement consisting  only  of  the  name  of  a 
machine  and  that  of  the  maker  is  the 
poorest  possible  use  of  advertising  space 
and  will  fetch  far  less  returns  than  one 
containing  clean  cut  arguments,  tersely  put, 
relative  to  features  of  the  machine. 

It  is  also  true  that  the  name  of  a  firm 
or  that  of  a  machine  is  rarely  the  best 
headline  for  an  advertisement,  as  most  per- 
sons must  be  "baited"  not  only  to  induce 
them  to  read  the  first  line,  but  the  arrange- 
ment must  be  such  as  to  hold  attention  un- 
til  one's  story  is   told. 


When  writing  an  advertisement,  I  be- 
lieve one  should  always  consider  that  there 
are  at  least  a  half  dozen  classes  of  adver- 
tisement readers.  One  will  only  look  over 
the  illustrations,  another  will  read  the  most 
striking  captions  of  advertisements  which 
"stick  out"  strongest,  quite  a  number  will 
read  all  of  advertisements  that  are  well 
written  and  are  displayed  in  a  manner 
which  does  not  make  them  appear  heavy, 
and  a  few  will  read  a  solid  page  of  small 
type.  Obviously  that  advertisement  is  best 
which  contains  the  most  convincing  argu- 
ments and  is  displayed  in  a  manner  that 
will  hold  the  attention  of  the  greatest  num- 
ber of  readers  until  they  have  read  every 
word. 

In  nearly  every  advertisement  there  are 
two  kinds  of  display;  a  type  display  and  a 
white  space  display.  This  does  not  mean 
display  of  the  caption  alone,  but  it  is  car- 
ried throughout  the  text  to  not  make  it 
appear  heavy.  A  solid  page  of  matter,  ir- 
respective of  the  size  of  type,  set  in  a  sin- 
gle paragraph  with  lines  extending  the  en- 
tire width  of  the  page  always  appears  to 
me  heavy  and  difficult  to  read.  An  adver- 
tisement in  which  every  other  line  is  dis- 
played in  type  is  hard  to  read,  but  it  can  be 
displayed  by  making  the  lines  and  para- 
graphs short  and  using  white  space  be- 
tween the  paragraphs. 

In  your  editorial  in  your  issue  of  the 
May  20th  you  discourage  the  use  of  display 
lines  in  the  body  of  the  text  and  say: 
"Display  words  in  the  body  of  the  text, 
other  than  that  in  the  caption  at  the  top 
and  the  address  at  the  bottom,  distract  the 
reader's  attention  from  the  caption.  You 
want  the  words  of  the  caption  to  soak  into 
his  mind  deep  enough  to  impart  their 
meaning."  Do  you  ?  I  f  the  caption  is  only 
a  "catch"  line,  even  though  it  leads  up  to 
the  thing  advertised,  is  ,it  the  caption  you 
want  to  soak  or  the  thing  itself?  I  be- 
lieve it  is  the  best  possible  advertising  to 
display  the  name  of  the  machine  in  the 
text  of  an  advertisement  as  it  is  important 
that  every  reader  who  glances  over  an  ad- 
vertisement should  associate  the  illustration 
with  the  name  of  the  machine. 

If  one  were  to  ask  the  leading  advertis- 
ing agencies  of  the  country  to  give  their 
views  on  advertising  display,  I  think  I 
would  be  safe  in  saying  that  three-fourths 
of  the  replies  would  be  in  type  written 
pages  in  which  short  paragraphs  were  used, 
single  spaced  in  the  paragraph  and  double 
spaced  between  the  paragraphs.  Nearly 
every  advertising  man  knows  that  single 
spaced  lines  appear  to  be  in  smaller  type 
than  when  double  spaced,  but  he  also 
knows  that  he  can  get  more  display  in  this 
manner  and  say  more  on  a  page  and  have 
it  appear  as  though  there  were  less  type 
matter.  Study  the  advertisements  of  the 
leading  agencies  in  the  literary  magazines 
and  it  will  be  seen  that  they  "bunch"  type 
for  the  same  reason. 

Another  point  is  the  length  of  line.  Peo- 
ple are  accustomed  to  read  a  line  from 
two  and  one-sixth  to  three  inches  lonr     ^' 


Digitized  by 


vjoogle 


350 


ENGINEERING.- CONTRACTING 


'      Vol.  XXIX.    No.  23. 


a  line  the  entire  width  of  the  page  is  used 
throughout  the  text,  it  is  one  to  which  the 
eye  is  unaccustomed  and  tliercfore  difficult 
to  read. 

To  illustrate  the  above  points,  take  the 
page  advertisement  of  The  Balanced  Cable 
Crane  Co.,  which  appeared  in  your  issue 
of  May  20  and  to  which  reference  was 
made  in  your  editorial  of  that  date.  On 
account  of  the  size  of  the  illustration,  there 
is  a  small  amount  of  text  in  this  advertise- 
ment and  yet,  in  my  judgment,  it  appears 
heavy  and  difficult  to  read.  Had  the  illus- 
tration been  carried  up  immediately  fol- 
lowing the  caption  and  the  text  matter 
broken  into  short  paragraphs  and  displayed 
two  columns  wide  at  the  bottom  of  the 
page,  set  solid  in  the  paragraphs  but  double 
leaded  between  the  paragraphs,  there  could 
have  appeared  less  matter  on  the  page,  it 
would  have  been  easier  read  and,  I  believe, 
one-third  more  persons  would  read  it. 
Vour.s  very  truly, 

F.  W.   Park. 

[Our  correspondent  makes  two  excellent 
suggestions:  First,  that  it  is  usually  in- 
advisable to  run  a  printed  line  clear  across 
a  page.  Second,  that  it  is  usually  advisable 
to  divide  the  text  into  short  paragraphs 
and  to  separate  the  paragraphs  by  double 
spacing. 

Regarding  the  first  suggestion,  it  should 
be  noted  that,  for  ease  of  reading,  the 
length  of  the  line  should  bear  some  rela- 
tion to  the  size  of  the  type.  If  the  length 
of  the  line  does  not  exceed  30  times  the 
height  of  the  type,  it  will  be  easily  read. 
That  ratio  exists  in  this  printed  line. 

Large  type  may,  therefore,  be  run  in  one 
line  clear  across  the  page,  but  small  type 
should  be  set  in  two  or  more  columns. 

The  use  of  short  paragraphs,  well  sepa- 
rated, certainly  is  commendable,  and  we 
purpose  adopting  this  suggestion.  We  may 
add  that  many  advertising  writers,  particu- 
larly in  the  popular  magazines,  use  several 
sizes  of  type  in  all  small  space  advertise- 
ments. The  first  paragraph  is  set  in  fairly 
large  type,  and  each  succeeding  paragraph 
is  set  in  smaller  type. 

There  are  two  points  on  which  we  do 
not  agree  with  our  correspondent:  First, 
regarding  the  display  of  the  firm  or  prod- 
uct name  in  the  text;  second,  regarding 
the  placing  of  a  cut  directly  beneath  a  cap- 
tion. 

We  believe  that  it  is  desirable  to  have 
the  caption  soak  into  the  reader's  mind 
deep  enough  to  impart  its  meaning.  It  is 
true  that  it  is  the  name  of  the  product  or 
firm,  and  not  the  caption,  which  is  being 
advertised,  but  it  is  the  caption  that  is  re- 
lied upon  to  lead  the  reader  to  become 
familiar  with  the  product  as  described  in 
the  text  that  follows.  The  display  of  a 
firm  name  in  the  body  of  the  advertising 
text  is  not  the  best  practice,  in  our  opinion, 
not  only  because  it  spoils  the  appearance  of 
the  text,  but  because  it  tends  to  make  too 
conspicuous  the  fact  that  the  advertise- 
ment is  an  advertisement.     Moreover,  the 


reader  is  not  reading  the  text  for  the  sake 
of  familiarizing  himself  with  the  firm 
name,  but  for  the  sake  of  learning  more 
about  the  product.  Therefore,  the  reader 
is  repelled  rather  than  attracted  by  bold 
type  displaying  a  firm  name  in  the  text. 
The  firm  (or  product)  name  should  cer- 
tainly appear  in  the  text,  preferably  more 
than  once,  but  in  type  like  the  rest  of  the 
text. 

We  are  aware  that  there  are  many  ad- 
vertising writers  of  experience  and  ability 
who  do  not  agree  with  us  on  this  point. 
The  readers  of  this  journal  can  be  of  great 
assistance  in  arriving  at  a  conclusion,  and 
we  shall  welcome  letters  on  the  subject. 

Regarding  the  position  of  a  cut  relative 
to  the  caption  of  an  ad,  our  opinion  is  that 
the  cut  should  not  be  placed  so  as  to  di- 
vorce the  caption  from  the  text.  In  other 
words,  the  make  up  of  an  advertisement 
should  resemble  the  make  up  of  an  article 
in  this  respect  as  well  as  in  some  other  re- 
spects. The  caption  should  be  the  match 
and  the  first  sentence  should  be  the  kind- 
ling that  starts  the  fire.  The  match  ought 
not  to  be  held  far  away  from  the  kindling, 
or  there  will  be  no  blaze. — Editors.] 


Rock  Ezcavatloii  for  a  Pipe  Sewer. 

Sir.s — I  take  the  liberty  of  asking  your 
advice  on  the  following  work  and  would 
appreciate  very  much  if  you  would  advise 
me  either  direct  or  through  the  columns 
of  your  paper. 

We  wish  to  put  in  1,600  ft.  of  24-in. 
sewer  pipe  in  the  coal  mine.  The  entry 
has  already  been  driven  in  the  coal  and 
the  cutting  would  be  all  rock,  mostly  bas- 
tard limestone  and  sand  rock.  The  entry  is 
9  ft.  wide  and  6  ft.  high  with  a  parallel 
entry  running  along  side.  We  want  to 
leave  the  entry  in  the  same  shape  we  find  it 
in.  when  the  job  is  finished. 

We  desire  to  know  the  best  method  to 
take  this  rock  out,  and  make  an  estimate 
on  the  cost.  Enclosed  find  profile  of  ditch 
and  mine  entry.     Yours  truly, 

Jos.  D.  Wentlinc. 
Greensburg,  Pa. 

[It  is  rather  difficult  to  answer  our  cor- 
respondent with  the  information  furnished, 
but  it  would  seem  advisable  to  lay  this 
sewer  pipe  in  an  open  trench  where  the  cut 
is  10  ft.  or  less.  A  3-ft.  trench  would  be 
wide  enough,  even  for  that  depth.  Where 
the  excavation  would  be  deeper  than  about 
10  ft.  the  work  could  probably  be  done  with 
more  economy  by  tunneling.  The  tunnel 
should  be  made  about  3x4  ft.  In  excavat- 
ing the  trench  it  would  be  advisable  to 
work  in  sections,  and  the  material  exca- 
vated from  one  section  could  be  used  to 
backfill  over  a  section  of  pipe  already  laid, 
thus  reducing  the  amount  of  rock  to  be 
carried  out  of  the  entry.  Methods  and 
costs  on  this  character  of  work  can  be 
found  in  Gillette's  "Rock  Excavation — 
Methods  and  Costs." 

Under  any  conditions,  this  is  an  expen- 
sive  job,   and   it   will    necessarily   be   both 


tedious  and  slow  to  execute.  With  the 
method  suggested,  the  entry  can  be  Ittt 
the  same  after  the  pipe  is  laid,  as  ii  is  at 
present. — Editors.) 


The  Size  of  Catalogues. 

Sirs :  I  notice  in  the  issue  of  Engineqi- 
iNc-CoNTR.\CTiNc  for  May  5  an  article  on 
"What  Kind  of  Catalogues  to  Write."  I 
think  that  the  point  is  well  taken  by  the 
writer  in  regard  to  giving  full  information 
in  published  catalogues  regarding  the  matt- 
rial  or  products  of  the  manufacturer. 

Catalogues  are  very  essential  in  enginttr 
offices  and  especially  if  they  are  so  written 
as  to  be  of  some  service.  There  are  many 
catalogues  which  do  not  amount  to  the  cent 
which  is  paid  for  getting  them  up  and  send- 
ing them  out,  and  such  catalogues  as  a  rule 
are  thrown  into  the  waste  paper  l>asket. 

I  notice  one  point  which  the  writer  docs 
not  mention  and  that  is  the  sizes  of  cata- 
logues. If  there  were  standard  sizes  of 
catalogues,  it  would  be  much  better  to  )utf 
them  on  file.  It  is  very  seldom  now  that 
you  see  two  catalogues  of  the  same  size,  as 
they  all  vary  more  or  less. 

I  have  adopted  for  this  office  the  stand- 
ard size  of  letter  heads,  8Hxll  ins.,  as  thf 
standard  for  drawings  and  various  books. 
such  as  permit  or  application  books,  and 
find  the  size  very  convenient  in  all  cases.  I 
would  state  in  relation  to  drawings  that  the 
different  sizes  are  made  up  of  multiples  of 
8Hxll.  For  example,  most  of  our  draw- 
ings for  street  maps  or  profiles  are  l2  by 
42%  ins.  long.  If  it  becomes  necessary  w 
file:  in  connection  with  correspondence,  or 
send  blue  prints  by  mail,  they  can  be  folded 
into  the  letter  head  size  much  easier. 

I  should  like  very  much  to  make  .lomc  in- 
quiries of  the  writer  of  the  article  as  to  his 
method  of  filing  such  catalogues  and  index- 
ing them.  I  have  arranged  a  system  for 
this  office  of  indexing  the  catalogues  imdcr 
the  name  of  the  firm  and  also  under  differ- 
ent subjects.  Very  truly, 

Henrv  E.  Bakes. 
City  Engineer,  Watertown,  N.  Y. 

May  22.  1908. 

[The  size  of  catalogue  most  commonly 
printed  is  6x9  ins.  Regarding  the  filing  of 
catalogues,  there  is  a  diversity  of  practice, 
and  we  shall  welcome  suggestions  from  oor 
readers. — Editors.] 


Leon  Delagrange,  a  French  aeronaut,  on 
May  30.  at  Rome,  established  a  new  areo- 
plane  record  by  flying  12,750  meters  and 
remaining  in  the  air  for  15  minutes  and 
26  seconds.  On  the  same  day  at  Ghent. 
Belgium,  Henry  Farman,  the  English  aero- 
planist,  covered  1,241  meters  in  his  areo- 
plane  with  two  men  on  board.  The  feat 
was  performed  in  a  dead  calm. 


The  ratepayers  of  the  city  of  Toronto. 
Ont.,  will  vote  June  27  on  a  by-law  to 
raise  $2,400,000  for  a  trunk  sewer  and  se|>- 
tic  tanks. 
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Roadways  That  Will  Resist  the  Wheels 
of  Automobiles. 

Several  theories  have  been  advanv-ed  to 
account  for  the  rapid  disintegration  of 
macadam  roads  under  automobile  traffic. 
A  few  years  ago  when  we  first  began  to 
hear  rumors  about  the  destruction  of 
macadam  roads  in  France,  due  to  the  suck- 
ing action  of  the  pneumatic  tires,  we  were 
all  inclined  to  be  skeptical.  We  had  seen 
nothing  of  the  kind  in  this  country  as  a 
result  of  bicycle  travel,  and  automobiles 
were  then  too  few  in  America  to  enable 
us  to  judge  what  tliey  might  do  when  they 
should  become  more  numerous.  But,  ex- 
cept in  parts  of  the  United  States  where 
automobiles  are  relatively  scarce,  or  where 
macadam  roads  are  scarcer,  there  is  no 
longer  any  doubt  that  the  wearing  surface 
of  the  old-fashioned  macadam  road  must 
be  radically  changed  if  not  done  away  with 
entirely  where  subjected  to  automobile 
traffic. 

One  of  the  editors  of  this  journal  recent- 
ly examined  the  macadam  roads  in  Cen- 
tral Park,  New  York  City,  where  condi- 
tions are  unusually  favorable  for  the 
maintenance  of  macadam.  These  roads, 
until  very  recent  years,  have  always  been 
kept  in  perfect  condition  by  constant  re- 
pairs and  constant  sprinkling.  The  auto- 
mobiles have  efTected  a  wonderful  change. 
Here  and  there  are  long  ruts— we  call 
them  ruts  for  want  bf  a  better  name — 
which  the  soft  tired  wheels  have  cut  in  the 
seemingly  solid  stone.  How  have  they 
done  it? 

The  raveling  or  rutting  of  the  macadam 
is  not  due  to  chains  on  the  tires,  for  chains 
are  absolutely  forbidden  within  the  park 
limits.  Nor  is  the  rutting  due  to  high 
speed  traffic,  for  the  eight  mile  an  hour 
limit  is  enforced  by  the  numerous  police- 
men in  the  park,  as  well  as  by  the  con- 
gested condition  of  the  roads  which  makes 
speeding  impossible. 

Clearly,,  then,  these  causes  so  commonly 
cited  as  the  reasons  for  macadam  disinte- 
gration, are  of  relatively  minor  impor- 
tance. 

Surface  sprinkling  with  oils  has  served 
to  keep  down  the  dust,  and  has  unquestion- 
ably prolonged  the  life  of  macadam  in  Cen- 
tral Park,  but  has  not  prevented  "rutting." 
It  is  clear,  therefore,  that  surface  sprinkling 
must  be  supplemented  by  something  else 
eventually,  although  surface  sprinkling  may 
always  be  necessary  to  maintain  any  sort 
of  macadam  subject  to  heavy  automobile 
travel.  What  shall  this  supplemental  con- 
struction be? 

Before  the  cure  is  found  the  cause  must 
be  known.  The  cause  of  the  disintegration 
of  macadam  under  automobiles  is  precisely 
the  same  as  the  cause  of  its  disintegration 
where  exposed  to  high,  dry  winds  and  to 
the  pounding  of  hoofs  and  wheels.  It  has 
been  known  for  a  hundred  years  that  ma- 
cadam ravels  quickly  if  the  stone  dust 
that  binds  the  broken  stone  together  is 
swept  away  more  rapidly  than  it  is  formed. 


It  is  the  mortar  made  of  stone  dust  and 
water  that  cements  a  macadam  road  into 
a  solid  mass — nothing  else.  This  mortar 
is  rather  weak,  it  is  true,  but,  if  not  re- 
moved by  the  wind  or  otherwise,  it  serves 
well  enough.  Now,  under  automobile 
travel,  this  mortar  is  picked  out  from  be- 
tween the  stone  by  adhesion  to  the  rubber 
of  the  tires  probably  aided  by  some  suc- 
tion. Then  the  wind  created  by  the  low 
hung  moving  body  of  the  automobile 
sweeps  the  dust  away. 

The  ruts  made  in  macadam  in  tliis  man- 
ner are  curious  in  that  there  is  no  con- 
siderable depression  formed,  but  the  broken 
stone  is  left  lying  loose,  all  the  binder  (the 
dust  that  makes  the  mortar)  having  been 
picked  out  and  swept  away. 

Clearly  there  is  but  one  way  toj>revent 
this  destruction  and  that  is  to  mix  some 
sort  of  bituminous  mastic,  such  as  asphaltic 
oil,  or  some  tar  product,  with  the  ma- 
cadam. If  this  must  be  done,  the  question 
immediately  arises  as  to  the  necessity  of 
using  any  broken  stone  at  all.  Why 
not  bind  the  soil  itself  together  with  an 
asphaltic  or  tar  product?  As  a  matter  of 
fact,  this  is  being  done  successfully.  Some 
soils,  it  is  true,  do  not  make  a  durable 
wearing  coat  when  treated  in  this  man- 
ner, although  there  is  no  soil  that  cannot 
be  made  into  a  solid  monolithic  mass  suf- 
ficiently dense  foi*  a  base  or  foundation. 
In  such  cases,  having  made  a  substantial 
base  of  natural  soil  with  asphaltic  or  tar 
as  the  cement,  well  compacted,  a  top  coat 
of  asphalt  or  tar  macadam  is  placed  upon 
this  base  to  resist  the  direct  wear  of  the 
wheels.  This  wearing  coat  need  not  ex- 
ceed 2  ins.  in  thickness,  corresponding  to 
the  thickness  of  an  asphalt  pavement  when 
laid  on  a  6-in.   base  of  concrete. 

According  to  press  reports,,  the  Los  An- 
geles County  Highway  Commission  is  dis- 
cussing the  advisability  of  building  ma- 
cadam roads.  It  seems  strange  to  an 
Eastern  eng^ineer  to  hear  that  a  section  of 
the  conntry  whose  oiled  roads  have  se- 
cured a  world  wide  fame  is  about  to  take 
a  step  backward.  Doubtless  many  of  their 
roads  are  not  all  that  they  should  be,  but 
this  is  clearly  due  to  the  primitive  methods 
that  have  been  used,  and  to  the  ridiculously 
low  cost.  Contracts  for  the  very  best  oiled 
highways  in  Southern  California  have  never 
exceeded  27  cts.  a  square  yard!  Yet 
many  of  them  are  wonderfully  fine  spec- 
imens of  the  roadmaker's  art  even  at  this 
price. 

Before  the  Los  .Angeles  County  High- 
way Commission  trys  the  experiment  of 
worshiping  foreign  gods,  it  would  do  well 
to  inquire  a  little  further  as  to  what  the 
"foreigners"  think  of  those  gods. 

State  highway  commissions  and  engineers 
in  the  East  are  trying  all  sorts  of  experi- 
ments with  macadam,  from  surface  sprink- 
ling with  oil  and  tar  to  actual  ripping  up 
of  the  old  macadam  and  relaying  it  with 
cements  of  asphalt  or  bitumin  of  one  kind 
or   another.      The   dust   nuisance   has   be- 
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come  intolerable.  France  and  England  are 
likewise  turning  to  asphalts  and  tars  for 
relief. 

California,  with  heavy  asphaltic  oil  at  1^ 
to  2  cts.  a  gallon,  is  in  a  position  to  secure 
the  finest  highways  in  the  world  at  the 
smallest  cost.  If  it  is  found  that  some 
natural  soils  do  not  make  a  sufficiently 
good  wearing  coat  when  mixed  with 
asphaltic  oil,  then  the  expenditure  of  a  few 
more  cents  per  square  yard  for  a  thin 
wearing  coat  of  asphaltic  macadam  is 
clearly  the  most  economic  solution  of  the 
problem.  Old  John  Macadam  himself  has 
said  that  a  layer  of  macadam  only  2  ins. 
thick  is  sufKcient  for  the  wearing  coat  of 
a  highway,  provided  it  is  supported  by  a 
properly  drained  and  consolidated  base. 
Following  his  idea,  then,  the  base  can  be 
made  of  any  natural  soil  cemented  and  com- 
pacted together  with  asphalt  or  tar,  upon 
which  a  2-in.  wearing  coat  of  asphalt  or 
tar  macadam  is  laid.  This  wearing  coat 
should  not  be  made  of  fragments  of  stone 
all  of  one  size,  but  the  fragments  should  be 
graded  in  size  down  to  dust,  so  that  the 
percentage  of  voids  is  reduced  to  a  min- 
imum. 

In  sections  of  the  country  where  stone  is 
cheap  and  asphalt  or  tar  is  expensive,  un- 
-doubtedly  the  old  fashioned  macadam  will 
continue  to  be  used  as  the  base,  but  upon 
this  base  will  be  laid  'a  wearing  coat  of 
asphalt  or  tar  macadam,  as  just  described. 
■Whereas  in  sections  where  asphalt  or  tar  is 
cheap  or  where  stone  is  expensive,  stone 
will  be  used  only  for  the  wearing  surface 
(2  ins.  thick),  if  it  is  used  at  all. 

This  we  believe  is  the  consensus  of  opin- 
ion among  all  engineers  who  have  had  wide 
experience  in  road  building  and  have 
given  this  problem  careful  study. 


.\mherst.  Nova  Scotia,  is  supplied  with 
electric  power  and  light  generated  from 
the  waste  products  of  a  coal  mine. 


In  a  news  note  in  our  issue  of  May  20, 
giving  some  data  on  the  cost  of  Tarvia 
work  at  Easton,  Pa.,  we  erroneously  stated 
that  for  each  square  yard  of  surface  cov- 
ered 3  gallons  of  Tarvia  was  used.  This 
should  have  read  three-tenths  gallon. 


The  cost  of  maintenance  of  macadam 
roads  in  Mercer  County,  N.  J.,  for  the 
year  1907  was  as  follows:  Average  cost 
per  mile  (actual  length)  of  macadam  re- 
pairs for  the  year,  for  the  entire  system, 
$307.42;  average  cost  per  mile  (equivalent 
length  for  width  of  14  ft.)  of  macadam  re- 
pairs for  the  year,  for  the  entire  system, 
$299.87;  average  cost  per  mile  (actual 
length)  of  all  other  repairs  for  the  year, 
for  the  entire  system,  $71.53;  average  cost 
per  mile  (actual  length)  of  maintenance, 
including  tools  and  machinery,  for  the  year, 
for  the  entire  system,  $402.18 ;  average  cost 
per  mile  (equivalent  length)  of  mainte- 
nance, including  tools  and  machinery,  for 
the  year,  for  the  entire  system,  $692.29. 


Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  constmcting  concrete 
and  reinforced  concrete  structures.  It  will  cover  the  selection,  testing  and  pro- 
portioning of  concrete  materials;  lalioratory  tests  of  concrete;  concrete  mbdng. 
transportation  and  placing;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  also  contain  articles  on  new  and  interesting 
developments  in  the  design  of  reinforced  concrete. 


Concrete   Caissons    Used   for    Break- 
waters and  Quay  Walls.* 

In  Europe  extensive  use  is  being  made 
of  hollow  concrete  cassions,  both  plain  and 
reinforced,  for  breakwaters  and  quay  walls. 
The  structure  is  towed  into  position  and 
sunk,  after  which  the  hollow  cells  are 
filled.  Some  of  these  used  for  breakwaters 
weigh  more  than  5,000  metric  tons. 

At  Rotterdam,  caissons  131.2  ft.  long, 
and  having  a  width  of  32  ft.  at  the  base 
and  16  ft.  at  the  top,  and  43  ft.  high,  were 
being  used.  A  middle  division  wall  through 
the  length,  and  nine  cross-walls,  divide  the 
caisson  into  twenty  cells.  Four  such  cais- 
sons were  built  at  the  same  time  in  an  , 
improvised  dry  dock.  The  first  step  was 
the  preparation  of  a  base,  about  2  ft.  thick 
and  32  by  131.2  ft,  well  reinforced,  and 
in  this  were  embedded  the  vertical  rods 
for  the  walls.  The  external  side  walls, 
about  14  in.  thick  over  the  base,  were  car- 
ried up  with  a  batter.  When  the  caisson 
walls  were  up  to  about  five-eighths  of  their 
final  height,  the  gates  were  opened  and  the 
caissons  were  floated  out  to  a  place  in  the 
harbor  where  they  were  secured  to  moor- 
ing piles.  There  they  were  completed, 
meanwhile  being  afloat  for  one  or  two 
months. 

As  there  are  streaks  of  peat  in  the  soil 
at  Rotterdam,  the  bad  parts  are  removed 
by  a  dredge,  and  then  the  dredged  cut  is 
filled  with  sand  at  least  6  ft.  deeper  than 
the  base  of  the  caisson.  Then  the  caisson 
is  towed  into  place,  and,  by  means  of  a 
tongue,  and  groove  on  the  ends,  the  float- 
ing mass  is  brought  into  alignment,  the 
free  end  being  controlled  by  tackle.  Next, 
by  opening  valves,  the  caissons  are  sunk 
on  the  prepared  bed  of  sand,  after  which 
the  water  is  pumped  out  of  the  front  row 
of  cells  and  these  are  filled  with  concrete; 
the  rear  row  of  cells  is  filled  with  sand  to 
save  expense. 

In  the  older  construction,  the  side  was 
dredged,  then  a  brush-mattress  facing  was 
placed,  and  this  was  allowed  to  stand  for 
one  or  two  years  to  secure  thorough  set- 
tlement of  the  mass  on '  and  to  the  rear 
of  the  mattresses.  Afterward  wood  piles 
were  driven  through  the  mattress  and,  by 
using  a  special  diving  bell,  were  cut  off 
and  capped  below  low  water;  then  they 
were  decked  with  wood  or  reinforced  con- 


•Abstracted  from  a  paper  In  the  Pro- 
ceedings American  Society  of  Civil  Engl- 
neem,  Vol.  XXXIV,  entitled  "Notes  Upon 
nocks  and  Harbors,"  by  Luther  Wagoner. 
The  paper  Is  to  be  presented  before  the  so- 
ciety Sept.   2,  1908. 


Crete  upon  which  was  built  the  quay  wall 
The  floating,  reinforced  concrete  caisson 
method  was  stated  to  cost  less  per  linear 
foot  than  for  piles  decked  with  concrete 
and  more  than  for  piles  decked  with  wood. 
Practically,  the  cost  may  be  said  to  be  the 
same,  with  the  decided  advantage  of  a 
nearly  monolithic  wall. 

Where  rock  is  convenient,  this  method 
might  be  used  with  advantage:  Having 
made  the  dredged  cut,  next  place  along 
the  front  line  of  the  caisson  one  or  more 
rows  of  piles,  which  might  be  driven  to, 
or  cut  off,  say,  2  ft.  below,  the  grade  ot 
the  bottom  of  the  caisson;  and  then  rod 
fill  to  grade ;  the  object  of  the  piles  covered 
by  rock  would  be  to  prevent  any  rotation 
of  the  concrete  block  around  the  outer  tot 
due  to  a  thrust  from  the  shore  side. 


Cost  of  a  Concrete  Manhole. 

The  following  figures  of  the  cost  of  con- 
structing a  concrete  manhole  are  rear- 
ranged from  the  "Canadian  Engineer." 
The  construction  of  the  manhole  is  dearly 


BHfrCtufr 

shown  by  the  accompanying  sketch.  About 
the  only  point  that  need  be  noted  is  that 
the  form  lumber  was  so  cut  up  that  it 
could  not  be  used  again  and  its  total  cost 
is  therefore  charged  against  the  work.  The 
costs  w.ere  as  follows,  there  being  4.08  ct 
yds.   of  concrete  in   the   manhole: 

Per 
cu.yd 
$2.21 
269 


Materials.  Total 

300  ft.  B.  M.  lumber  at  $30.$  9.00 

5  bbls.  cement  at  $2.25 11.00 

4  cu.  yds.  sand  and  gravel 

at  $1  4.00 


0.9? 


Total  materials  $24.00       $5  «^ 

Labor : 
Forms,  70  hrs.  at  32%  cts. $22.75       $5.57 

Mixing  and  placing  concrete : 
13  hrs.  at  22%  cts 2.92        071 


Total  labor $25.67       »2!i 

Total  labor  and  materials. $49.67     $12 1« 
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Methods  and  Cost  of  Building  a  Con- 
crete-Steel Culvert  to  Carry    an 
Irrigation  Canal  Under  a 
Creek  Bed. 

BY   HENKY   A.    YOUNG.* 

The  Structure  was  built  (luring  the  months 
of  March,  April  and  May,  1906,  the  gravel 
and  sand  having  been  hauled  during  the 
winter  months  preceding. 

The  culvert  consists  of  a  single  barrel, 
10  ft.  by  7  ft.  6  ins.  121  ft.  long,  heavily 
reinforced  with  plain  square  bars.  The 
barrel  connects  with  the  canal  section  at 
each  end  by  warped  walls,  the  entrance  be- 
ing 16  ft.  long,  connecting  with  a  canal 
section  14  ft.  6  ins.  wide  on  the  bottom, 
with  IH  to  1  slopes,  the  outlet  end  being 
18  ft.  long,  connecting  with  a  canal  sec- 
tion 20  ft.  wide  on  the  bottom,  with  1% 
to  1  slopes.  The  canal  section  at  the  outlet 
end  was  riprapped  for  a  distance  of  10 
ft,  with  12  in.  stones  on  side  and  bottom. 

The  creek  passing  over  the  culvert  was 
of  fair  size,  subject  to  heavy  floods  in  the 
spring.  A  new  channel  was  made  to  the 
culvert  partially  in  excavation  and  par- 
tially of  filled  banks.  These  banks  were 
carried  across  the  culvert. 

The  excavation  for  the  structure  proper 
was  rather  difficult,  it  being  almost  entirely 
in.  gravel,  and  requiring  considerable  hand 
work,  though  slip  teams  removed  the  bulk 
of  the  material.  After  about  half  of  the 
total  excavation  had  been  completed  it  be- 
came necessary  to  install  a  6-in.  centrifugal 
pump  to  remove  the  water  entering  through 
the  graveL 

Gravel  and  sand  were  obtained  from  pit 
about  'A  mile  distant,  the  haul  being  down 
grade.  Material  was  screened  to  .required 
size  in  a  bin  at  the  pit  The  cost  per  yard 
recorded  includes  cost  of  work  in  pit  and 
hauling  to  structure  site. 

In  back  filling,  the  portion  on  the  lower 
or  river  side  of  the  culvert  was  filled  with 
coarse  gravel,  while  that  on  the  upper  side 
was  puddled. 

The  coarse  gravel  consisted  of  the  larger 
stones  screened  out  at  the  gravel  pit  and 
the  costs  cover  the  expense  of  hauling  the 
gravel  from  the  waste  pile  at  the  pit  and 
placing  it  at  the  structure. 

\  Chicago  Improved  Cube  1/3  cu.  yd. 
mixer  was  used,  it  being  placed  about  25 
ft  to  one  side  of  the  center  of  the  cul- 
vert. Water  was  supplied  by  a  gasoline 
pump,  pumping  from  the  Yellowstone 
river,  about  50  yards  distant  into  an  ele- 
vated tank  nearby. 

Concrete  was  put  in  very  wet  and 
spaded  with  flattened  spades.  A  1-in. 
course  of  1-2  motar  was  placed  on  floor, 
roof,  copings  and  tops  of  walls.  Chamfer 
strips  were  used  on  all  sharp  corners,  and 
fillets  at  comers  of  barrel. 

Cement,  steel,  lumber,  and  other  mate- 
rials were  hauled  from  railroad,  about  % 
mile  distant.  All  labor  consisted  of  8- 
hour  days. 

'Ehiglneer  in  charge  of  water-works,  Cama- 
Kfiey,  Cute. 


The  work  consists  of  2,083  cu.  yds.  of 
excavation,  369  cu.  yds.  of  reinforced  con- 
crete, mixed  in  the  proportion  of  l-2%-6H, 
and  some  puddling,  riprap  and  gravel  fill. 

All  cement  and  steel  were  furnished  by 
the  company.  The  bending  of  steel  and 
pumping  were  paid  for  as  extra  work. 

Some  of  the  costs  may  seem  large  when 
compared  with  eastern  prices,  but  it  must 
be  remembered  that  common  labor  was 
paid  25  cts.  an  hour  and  the  rest  in  pro- 
portion; that  the  work  was  out  on  the 
prairie,  though  near  a  railroad,  and  that 
nearly  all  materials  had  to  be  brought  from 
the  east 

It  will  be  noted  that  form  lumber  was 
charged  up  at  one-third  of  its  cost,  as  it 
was  used  on  other  structures  later. 

The  costs  for  hauling,  handling,  bending 
and  placing  steel  bars  can  be  taken  Ai  ac- 
curate, as  particular  pains  were  taken  to 
subdivide   these   charges   carefully. 

Puddling  consisted  in  hauling  back  part 
of  the  excavated  material  in'  slips  and 
working  the  material  with  wooden  bars. 
As  water  rose  around  the  Structure  as  soon 
as  pumping  was  stopped,  the  contractor  had 
all  the  water  needed  for  puddling  without 
going  to  extra  expense. 

The  cost  of  quarrying  and  hauling  the 
riprap  is  large,  because  the  quarry  was 
about  four  miles  from  the  structure  and 
the  work  done  by  inexperienced  labor. 

The  data  given  are  the  summation  of  the 
actual  construction  charges,  covering  all 
labor  and  materials  used  on  the  work,  and 
the  necessary  field  supervision.  They  do  not 
include  the  contractor's  charges  for  office 
expenses,  bond,  insurance,  plant  deprecia- 
tion, camp,  freight,  etc.,  but  they  do  in- 
clude the  hauling  to  and  the  installing  of 
the  plant  on  the  site. 

Bate 

Classiflcatlon.        Days.    Rate.    Total,  lard. 
Excavation,  Class  I,  2,083  cu.  yds. 

Ebccavating  and  teckfllUne — 

Superintendent   23>4  *166.67  )12>.17 

Foreman    39H       60.00      65.S3 

Blacksmith    lOH        2.40      24.30 

Laborers   S  2.40      19.20 

I^aborers    239H         2.00    479.2S 

Two  horse  team  and 

teamster   41 H         4.00     164.50 

Two  horse  team  and 

teamt>ter    78H        3.60    282.16 

BxcavatlnK  2,083  cu. 

yds.  (wet  gravel).  $1164.40  «0.56 

Pumping  water  out  of  excavation: 

Superintendent    %  166.67  4.17 

Foreman   %  60.00  1.46 

Blacksmith    %  2.40  1.80 

Engineer 6%  2.00  12.B0 

Engineer 49fi  2.40  117.90 

Engineer 41^  3.20  132.00 

Laborers  21%  2.00  56.00 

Two  horse  team  and 

teamster,     liauling 

coal   1%  4.00  6.60 

Labor  (2,083  cu.  yds. 

excavation)    $831.33    0.16 

Lumber,   1,594  ft  B. 

M 19.26       30.69 

Coal,  5H  tons 2.65.      14.58 

Coal,  4H  tons 2.90      13.06 

Cylinder  oil.   4  gals.  0.44H     1.78 

Engine  oil,   6  gals..  0.31        1.86 

Pump  diaphragm...  1.76 

Materials    (2,083    cu. 

yds.    excavation)..  $63.71     O.OS 

Concrete,  Class  11,  369  cu.  yds. 

Forms,  building  and  removing: 

Superintendent   2%     166.67      13.89 

Head  carpenter 43^         3.20  138.40 

Carpenters    113  2.80  316.40 


Bate- 
per 

Classincation.       Days.  Hate.    Total.  Yard. 

Carpenters    10014  2.40    241.80 

Laborers  3%  2.40        8.10 

Laborers  76H  2.00    153.25 

Two  horse  team  and 

teamster,     liauling 

materials 6^  4.00      26.00 

Labor,    building  and  • 
removing        forms 
(369  cu.  yds.  con- 
crete)       $896.84     2.4»- 

Lumber  (at  H  cost), 

27.300  ft.  B.  M 6.42     176.27 

Nails.  5%  kegs 3.70      21.28 

Wire,   200  lbs 0.0364     7.28 

Wire,   70  lbs O.OS        2.10 

Materials  for  forms 
(369  cu.  yds.  con- 
crete)      $205.93    0.66 

Pumping  water  out  of  culvert   to  remove 
t>arrel  forms: 

Superintendent   3^  166.67       19.44 

Engineer    7%  2.80      20.30 

Laborers  U  2.40          .30 

Laborers  9%  2.00       18.75 

Two  horse  team 4H  2.00        8.25 

Coal.  3  1-5  tons 2.90        9.28 

Kerosene,  1  gal .25          .25 

Cylinder  oil.  1  gal...  .44H       .46 

Rngine  oil,  1  gal .31          .31 

Labor  and  materials 
(369  cu.  yds.  con- 
crete)      $77.33    0.21- 

Installation  of  concreting  plant: 

Superintendent   9^  166.67      62.78 

Forema  n   1 U  50.00        2.60 

Head  carpenter 3^  3.20      10.40 

Carpenters    Z^l  2.80        9.10 

Laborers   11%  2.00      23.76 

Two  horse  team  and 

teamster   7  3.60      25.20 

Labor    (369   cu.    yds. 

concrete)    $123.73    0.88: 

Mixing  and  placing  concrete: 

Superintendent   19%  166.67     109.76 

Foreman    13U'     50.00      21.88 

Fireman    17^4  2.40      41.10 

Cement   worker 23U  80.00      62.00 

Blacksmith  19H  2.40      46.80 

Laborers    3^  2.40        8.70 

Laborers    217%  2.00    436.50 

Water  boy   8%  .60        4.37 

Saddle  horse  (super- 
intendent's)         «%  1.00        6.13 

Two  horse  team  and 
teamster      hauling 

supplies  13  4.00      62.00 

Lal>or   (369   cu.   yds. 

concrete)   $788.23    2.141 

Cement,  440^  bbls:.  1.86    818.87 

Gravel,  336  cu.  yds..  1.067  364.10 

Sand,  145  cu.  yds...  1.057  163.27 

Coal,  3  tons 2.65        7.96 

Coal,  6  tons 2.75      16.60 

Gasoline,  35  gals .25        8.75 

Cylinder  oil,  3H  gals  .44^     1.56 

Engine  oil.   4  gals..  .31        1.24 

Cup  grease.  7  lbs...  .09          .63 

Materials     (369     cu. 

yds.  concrete) $1362.87     3.69- 

Reinforcement: 
Hauling: 

Superintendent  \  166.67        1.39 

Foreman   1%  60.00        2.92 

Laborers   2H  2.40        6.00 

Two  horse  team  and 

team&ter  2%  4.00      10.60 

Labor,  hauling  steel 
(369  cu.  yds.  con- 
crete)      $20.81     0.06 

Bending  ters: 

Superintendent  3  166.67      16.67 

Foreman   6H  60.00        9.17 

Blacksmith  3%  2.40        9.00 

Carpenters  ^  3.20          .80 

Cement  worker 2%  80.00        7.6S 

Laborers  20%  2.00      41.00 

Labor   (369  cu.   yds. 

concrete)    $84.32     0.23 

Placing  bars: 

FV>reman   6%  50.00      10.63 

Carpenter  2%  3.20        7.60 

Carpenters    2%  2.40        6.00 

Blacksmith  IVi  2.40        3.00 

Laborers   35%  2.00      70.25 

Latrar  (369   cu.   yds. 

concrete)     $97.48     0.26 

Steel   bars    (369    cu. 

yds.  concrete),  47,- 

631.7  lbs 0.0288  1368.91     3.71 

Total   cost   of  concrete  per  cu.    yd.    in 

place $13.62 
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Rate 


per 
1.  Tar 


Classification.       Days.     Rate.     Total.  Yard. 

PuddlInK,  114  cu.  yds.: 

taborers  10         12.00    $20.00 

Two  horse  team  and 

teamster  9%        4.00      37.60 

Labor   (114  cu.   yds. 

puddUnK)    $57.50  .50H 

coarse  gravel,  163  cu.  yds.: 

Laborers    33H        2.00      e«.25 

Two  horse  team  and 

teamster  16%        4.00      67.00 


$133.25      .87 


Labor   (153  cu.   yds. 

coarse  gravel) 

Riprap: 
Quarrying  and  hauling,   19  cu.  yds.: 

I^borei-s   20H        2.00      41.00 

Two  horse  team  and 

teamster 11^        3.60      40.60 

Labor    (19    cu.    yds. 

riprap)  $81.60    4.29 

Placing  stone: 

Cement  worker 2<A  80.00        6.00 

Laborers    1%  2-20        2.75 

Ijaborers  17^  2.00      34.50 

Labor    (19    cu.    yds. 
riprap)  

Total  cost  of  riprap. 

SUMMARY. 
Excavation,  Class  I,  2,083  cu.  yds. 

Bxcavating  and  backfilling $1,164.40  $0.56 

Pumping  water  out  of  excava- 
tion—Labor         331.33    0.16 

Pumping  water  out  of  excava- 
tion—Materials          63.71     0.08 


$43.25     2.28 
$124.75    6.57 


.21 
.33 


Total  cost  of  excavation $1,669.44    0.76 

Concrete,  Class  II,  369  cu.  yds. 

Forms,  building  and  removing: 

Labor    $    896.84    2.43 

Materials  206.93      .66 

lAbor  and   materials,   pumping 

water  out  of  culvert 77.33 

Installation  of  concrete  plant...      123.73 
Mixing  and     placing    concrete, 

labor 788.23    2.14 

Mixing  and   placing     concrete, 

materials  1,362.87    3.69 

Reinforcement: 

Hauling  steel  20.81      .06 

Bending  bars   84.32      .23 

Placing  bars  97.48      .26 

Steel  bars,  47,631.7  lbs 1,368.91     3.71 


Total  cost  of  concrete  In  place$5,026.45  13.62 

Puddling,  114  cu.  yds $      57.50  .50}4 

Coarse  gravel,   163  cu.   yds 133.25      .87 

Riprap,  19  cu.  yds 124.75    6.57 

Total  cost  of  structure $6,901.39 

Note: 

Cost  of  hauling  bars,  per  lb $0.0004 

Cost  of  bending  t>ars,  per  lb 0.0018 

Cost  of  placing  bars,  per  lb 0.0020 

Cost  of  steel  bars,  per  lb 0.0388 


Total  cost  per  lb.  in  place. 


.30.0330 


The  cost  of  the  plant  for  the  construction 
of  the  Isthmian  Canal  down  to  March  31, 
1908,  amounted  to  $27,969,526.  The  distri- 
bution of  this  amount  among  various  de- 
partments of  the  work  is  shown  in  the  fol- 
lowing table: 

New    buildings     (all    depart- 
ments)     $  9,4i7,.')24.97 

Rolling    stock 6,41.5,100.72 

Floating    equipment 3,9.51,875.67 

Excavating  machinery 2..548,749.26 

Shop,    other    machinery    and 

tools    1,2 1.5,208. 15 

Rails,  fastening  and  ties 1,841.74.5.62 

Relocation  of  Panama  railroad     1,104,701,56 
Second    main    track,    Panama 

railroad     7(!.5,38('.17 

Docks  and  wharves 481,462.16 

Construction   of   electric   light 

plant    1.51,772..58 

Lands  purchased TiOjMl.SS 

Corr.il    equipment :?.(;(;4.25 


Total 


.  .$-.'7.*»i;<1..526.46 


Earth  and  Rock  Section 


Note:  This  Section  ia  devoted  to  methods  and  costs  of  excavatins  earth  and 
rocl<  and  bnilding  emlMnltments.  It  will  cover  the  grading  of  roads  and  raii> 
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Dredging   Equipment  on  the  Panama 
Canal.* 

BY  F.  B.  MALTBY. 

The  writer  during  a  connection  of  about 
two  and  a  half  years  with  the  Isthmian  Ca- 
nal Commission,  most  of  which  time  was 
spent  on  the  isthmus,  had  charge  of  the 
design,  construction,  maintenance  and  op- 
eration of  the  dredge  plant  employed,  and 
it  is  proposed  to  give  a  brief  description  of 
this  machinery. 

There  are  in  use  or  being  built  four  dis- 
tinct ty-pes  of  dredges  of  entirely  different 
characteristics:  First,  the  old  French  lad- 
der dredges;  second,  American  dipper 
dredges;  third,  sea-going  suction  dredges; 
fourth,  pipe -line  suction  dredges. 

The  so  called  old  French  ladder  dredges 
are  those  which  the  Americans  fell  heir  to 
when  the  canal  property  was  purchased 
from  the  French  canal  company.  There 
were  some  sixteen  or  seventeen  of  these 
dredges,  of  the  endless  bucket  type.  They 
vary  somewhat  in  detail,  but  are  all  of  the 
same  general  construction.  The  digging 
apparatus  consists  of  an  endless  chain  of 
buckets  holding  about  14Vi  cu.  ft.  each. 
This  chain  of  buckets  is  carried  by  a  box 
girder  hinged  at  the  top  and  of  sufficient 
length  to  enable  the  dredge  to  work  to  a 
depth  of  about  30  ft.  The  buckets  dis- 
charge into  chutes  leading  over  the  side  of 
the  dredge  and  into  barges  alongside. 

The  chain  of  buckets  is  driven  with  a 
pair  of  steeple  compound  condensing  en- 
gines, which  are  conected  with  the  top 
tumbler  wheel  either  through  gearing  or  by 
friction  wheels  and  large  sprocket  chains. 
Steam  is-  supplied  by  Scotch  marine  boil- 
ers working  under  a  pressure  of  70  to  80 
lbs.  The  hulls  are  of  genuine  wrought 
iron,  not  steel,  and  some  of  them  were  sup- 
plied originally  with  propelling  machinery, 
but  this  has  been  taken  off.  The  hauling 
and  hoisting  winches  are  simple  but  cumber- 
some and  1%-in.  chain  is  used  for  hoisting 
the  ladder  as  well  as  for  moving  and  ma- 
neuvering the  dredge.  No  quarters  were 
provided  for  the  crews.  These  dredges 
were  built  either  in  Belgium  or  in  Scot- 
land. Some  of  them  had  been  pretty  well 
worn  out  and  were  of  little  value.  Most  of 
them  were  in  a  remarkably  good  state  of 
preservation,  although  most  of  them  had 
not  been  in  use  for  at  least  ei:4litccn  years. 
The  woodwork  w.is  entirely  rotted  awny 
and  required  renewing  throughout.  The 
machinery  had  been  carefully  laid  up  and 
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painted  and  had  been  well,  cared  for.  It 
required  only  cleaning  up,  packing  of  joints 
and  occasionally  a  rod  needed  truing  up. 
The  hulls,  on  account  of  being  wrought 
iron,  had  corroded  very  little  and  were 
practically  as  good  as  new. 

One  of  these  old  dredges  was  rebuilt  at 
Cristobal  and  put  into  operation  in  May, 
1905,  and  a.  second  one  was  afterward  re- 
built and  repaired.  The  Panama  R.  R.  Co. 
was  operating  one  at  the  Pacific  tenninu; 
and  it  was  turned  over  to  the  Canal  Com- 
*  mission  in  June,  1905,  and  a  second  and  a 
third  one  have  been  rebuilt  at  that  end. 

These  dredges  of  the  non-propelling  t>i)e 
have  hulls  of  rectangular  shape,  about  114 
ft.  long,  32  ft.  wide  and  12  ft.  deep.  The 
engines  operating  the  chain  of  buckets  an- 
of  about  180  h.  p.  and  are  operating  con- 
densing. These  dredges  have  no  means  for 
breaking  up  the  material  to  be  excavated 
other  than  the  buckets  themselves,  and  con- 
sequently their  digging  capacity  or  the 
ability  to  force  the  buckets  into  hard  or 
compact  material  is  not  very  gtreat  For 
these  reasons  their  capacity  per  day  varies 
with  the  material  to  be  excavated. 

At  La  Boca,  the  Pacific  terminus,  there 
are  two  of  these  dredges  in  operatioti. 
working  24  hours  per  day  and  six  days  ia 
the  week.  During  the  month  of  October, 
1907,  one  of  them  removed  143,222  and  the 
other  one  143,885  cu.  yds.,  an  average  of 
about  5,300  cu.  yds.  per  day.  The  maxi- 
mum daily  output  in  November  was  6iN.V7 
cu.  yds.  and  7,556  cu.  yds.  respectively.  The 
material  handled  is  mud  with  a  very  con- 
siderable portk>n  of  sand,  very  easily  exca- 
vated and  handled  with  this  type  of  dredge. 
During  October,  1907,  one  of  this  same 
type  of  dredges  removed  133,064  cu.  yds. 
from  the  new  channel  in  Limon  Bay,  or  the 
Atlantic  terminus.  The  reduced  output  be- 
low that  of  the  dredges  on  the  Pacific  side 
is  due  to  a  greater  seaway  on  the  .\tlantif 
side  and  also  to  the  fact  that  the  mud  en- 
countered is  softer,  and  while  it  is  easier 
to  excavate,  it  is  so  soft  that  it  will  not  pile 
up  in  the  buckets  and  more  or  less  is  Io« 
during  the  passage  of  the  buckets  through 
the  water.  The  capacity  of  these  dredges 
excavating  in  coral  rock  is  reduced  by 
about  one-half.  The  material  excavated  is 
taken  out  to  sea  and  dumped  into  deep 
water,  the  length  of  haul  varying  from  t«'o 
to  four  miles. 

The  dredges  are  served  by  self-propelling 
hopper  bottom  dump  barges,  which  are  also 
a  part  of  the  old  French  equipment  that 
has  been  rebuilt.  These  barges  have  a  Wv 
per  capacity  of  about  225  cu.  ft.  long  and 
are  driven  by  twin   screws  and  compoiiml 
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condensing  engines.  The  hopper  doors  are 
operated  by  hand  winches. 

The  operation  of  these  old  dredges  has 
been  rather  surprising  and  very  satisfac- 
tory. Their  machinery,  though  cumber- 
some, is  very  simple,  and  very  little  trou- 
ble has  been  experienced  through  break- 
downs. The  buckets  have  cast  steel  backs 
with  %  or  %  steel  fronts  and  bottoms  riv- 
eted to  them.  They  have  an  extra  cutting 
tip  or  edge  of  1-in.  steel.  The  eyes  in  the 
links  and  bucket  backs  forming  the  chain 
are  bushed  with  steel  and  have  steel  pins. 
These  bushingis  and  pins  wear  very  rapidly, 
but  their  renewal  is  a  very  simple  and  in- 
expensive matter. 

The  bearings  for  the  lower  tumbler 
wheel,  which  are  constantly  working  in 
sand  and  grit,  also  wear  very  rapidly;  the 
journal  boxes  are  of  cast  steel  and  made 
solid  and  without  any  provision  for  taking 
up  wear.  They  are  usually  allowed  to  run 
till  the  boxes  are  nearly  or  quite  worn 
through  on  the  bottom. 

The  cost  of  handling  material  with  these 
dredges,  including  the  cost  of  operation, 
superintendence,  all  running  repairs  and  the 
cost  of  operating  the  barges,  is  between  9 
and  10  cts.  per  cu.  yd.,  though  monthly 
costs  have  gone  as  low  as  5  cts.  per  cu.  yd. 
This  cost  does  not  include  any  proportion 
of  fir>t  cost  cr  depreciation  or  the  first  cost 
of  extensive  rebuilding. 

It  is  evident  that  for  excavating  soft  ma- 
terial to  a  moderate  depth  this  type  of 
dredge  has  certain  advantages  that  are  not 
appreciated  in  this  country.  They  are  very 
similar  to  the  gold  dredges  that  have  been 
so  extensively  and  successfully  used 
throughout  the  West. 

The  second  type  of  dredge  in  use  is  the 
dipper  dredge.  This  is  strictly  an  Ameri- 
can type  of  dredge  and  was  originated  and 
has  been  used  in  this  country  to  a  greater 
extent  than  any  other  type  in  use.  They 
can  be  briefly  described  as  a  steam  shovel 
gone  to  sea,  as  they  have  all  the  charac- 
teristics of  a  steam  shovel  with  the  parts 
made  usually  much  heavier  and  with  a  ra- 
dius of  action  greater  than  a  steam  shovel. 
Three  of  this  type  of  dredge  have  been 
built  and  are  in  operation  on  the  canal,  one 
on  the  Pacific  side  and  two  on  the  Atlantic 
side.  Two  of  them  were  built  by  the  At- 
lantic, Gulf  &  Pacific  Dredge  Co.,  after  de- 
signs made  by  A.  S.  Robinson,  and  the 
other  one  by  the  Featherstone  Foundry  & 
Machine  Co.  All  three  are  of  the  same 
size  and  general  construction.  Steel  has 
been  used  throughout,  except  in  the  spuds 
and  dipper  handle,  which  are  of  wood,  the 
latter  lined  with  steel  angles  and  plates. 

They  have  steel  hulls  110  ft.  long,  37  ft. 
wide  and  9%  ft.  deep,  and  are  proportioned 
to  excavate  to  a  depth  of  40  ft.  of  water. 
They-  have  dippers  with  a  capacity  of  5  ca 
yds.  (or  excavating  in  sand  or  mud  and 
have  extra  dippers  of  3  cu.  yds.  capacity 
>nd  fitted  with  very  heavy  manganese  steel 
teeth,  to  be  used  for  continuous  operation 
in  rnck. 


The  main  engines  operate  the  hoisting 
and  backing  drums  and  also  the  drums  for 
handling  the  spuds,  while  the  swinging  is 
done  with  an  independent  engine.  They 
are  equipped  with  independent  capstan  en- 
gines and  electric  light  plants.  Steam  is 
supplied  by  Scotch  marine  boilers  at  a 
working  pressure  of  150  lbs.  The  booms 
are  of  very  heavy  construction  and  about 
52  ft.  long  and  are  carried  directly  on  the 
turntable  without  any  overhead  gallows 
frames.  The  spuds  are  of  Oregon  fir,  60  ft 
long.  On  two  of  the  dredges  these  are 
single  sticks  36  ins.  square,  while  on  one  of 
them  the  spuds  are  built  up  and  are  42  ins. 
square.  The  main  hoisting  lines  are  cruci- 
ble steel  cables  leading  direct  to  the  dipper 
without  the  intervention  of  any  purchase 
blocks,  and  all  sheaves  over  which  the  line 
passes  are  6  ft.  in  diameter.  On  two 
dredges  two  cables,  each  1%  ins.  and  laid 
side  by  side,  are  used,  while  on  the  other 
one  a  single  cable  2M  ins.  in  diameter  is 
used. 

The  engines,  gearing,  and  drums  are  pro- 
portioned to  give  a  pull  on  the  hoisting  line 
of  about  90,000  lbs.  These  dredges  were 
built  under  general  plans  and  specifications 
prepared  by  the  writer,  the  details  being 
left  to  the  builders. 

The  principal  advantage  of  this  type  of 
dredge  lies  in  its  ability  to  dig  in  hard  ma- 
terial. It  has  been  found  quite  possible  to 
excavate  coral  rock  without  blasting, 
though  the  progress  of  the  work  is  ex- 
pedited by  a  small  amount  of  shooting  to 
loosen  up  the  ledges  and  to  permit  the  dip- 
per to  get  a  better  hold  on  the  rock.  A 
somewhat  smaller  crew  is  required  than  on 
a  ladder  dredge,  though  the  operator  mifst 
be  a  much  higher  paid  man,  as  the  capacity 
of  the  machine  in  any  given  material  de- 
pends almost  entirely  on  the  ability  of  the 
operator  to  keep  it  in  constant  and  rapid 
operation. 

Owing  to  some  mechanical  defects  the 
operation  of  these  dredges  has  not  been  as 
entirely  satisfactory  as  was  hoped,  though 
I  understand  that  these  have  been  reme- 
died to  a  very  large  extent.  They  cost 
about  $102,000  apiece  delivered  on  the  isth- 
mus. During  20  days  in  the  month  of  Oc- 
tober, 1907,  one  of  these  dredges  removed 
70,000- cu.  yds.  from  the  channel  at  the  Pa- 
cific terminus,  while  the  maximum  daily 
output  in  November  was  4.456  cu.  yds. 

The  third  type  of  dredge,  and  possibly 
the  most  important,  owing  to  their  size  and 
cost,  in  use  on  the  canal  is  the  sea-going 
suction  dredge.  Two  of  this  type  have 
been  built,  one  for  each  terminus,  and  one 
of  them  has  been  in  operation  at  Colon 
since  September,  1907.  The  second  one, 
the  "Culebra,"  reached  La  Boca  under  her 
own  steam  December  28,  1907,  after  a  voy- 
age of  about  12.000  miles,  much  of  it 
through  heavy  weather. 

These  dredges  are  designed  to  operate  in 
the  harbor  entrances  to  the  canal  and  are 
therefore  built  self  contained  and  are  able 
to  work  in  a  considerable  seaway.     In  gen- 


eral design  they  are  very  similar  to  the 
dredges  "Manhattan"  and  "Atlantic,"  in 
use  in  excavating  the  new  American  chan- 
nel to  New  York  harbor,  and  to  the  dredge 
"Delaware,"  in  use  in  the  Delaware  river. 
They  differ  from  these  dredges  in  the  de- 
tail of  their  dredging  machinery  and  also 
in  their  equipment  and  arrangement  of 
quarters. 

Their  hulls  are  of  steel,  274  ft.  long  be- 
tween perpendiculars  and  288  ft.  long  over 
all,  with  moulded  beam  of  47  Vi  ft.  and 
depth  of  25  ft.  The  hull  framing  is  made 
in  accordance  with  the  rules  of  the  Ameri- 
can Bureau  of  Shipping  for  vessels  of  class 
A.  1.  They  have  twin  screws  and  are  pro- 
pelled by  compound  condensing  engines  22 
x44x30  ins.  stroke. 

The  dredging  machinery  consists  of  two 
20-in.  single  suction  centrifugal  pumps  di- 
rect connected  to  compound  condensing  en- 
gines Tuning  at  from  160  to  170  revolu- 
tions per  minute,  and  at  these  speeds  de- 
veloping from  440  to  460  I.  H.  P. 

The  centrifugal  pumps  are  located  on 
each  side  of  the  ship  a  little  aft  of  amid- 
ships. They  have  inclosed  cast  steel  run- 
ners a'bout  72  ins.  in  diameter  with  fi 
blades  about  19  ins.  wide.  The  suction 
from  each  pump  passes  through  the  side  of 
the  ship  a  little  below  the  loaded  water 
line  and  is  joined  to  the  suction  pipe 
through  a  swivel  elbow.  The  suction  pipe 
is  20%  ins.  inside  diameter,  %  in.  thick, 
and  the  sections  are  joined  together  by 
forged  steel  flanges  welded  onto  the  pipe. 
These  flanges  and  the  welded  point  have  a 
greater  strength  than  the  pipe  itself.  The 
suction  pipe  is  about  63  ft.  long  over  the 
suction  shoe  and  the  dredge  can  excavate 
to  a  depth  of  40  ft.  of  water.  The  pumps 
discharge  into  sand  bins  having  a  nominal 
capacity  of  about  2,000  cu.  yds.  Steam  is 
supplied  by  four  Scotch  marine  boilers  14 
ft.  in  diameter,  12  ft.  long,  under  a  work- 
ing pressure  of  150  lbs. 

The  dredges  are  equipped  with  the  usual 
condensers,  pumps,  and  auxiliary  machin- 
ery, and  in  addition  have  electric  lights, 
evaporators,  and  a  complete  ice-making  and 
refrigerating  plant 

The  dredges  are  entirely  self  contained 
and  are  able  to  operate  for  a  week  or  more 
with  the  coal  and  stores  which  they  will 
carry. 

Quarters  are  provided  for  a  crew  of 
about  57  men.  The  details  of  the  dredging 
machinery,  sand  bins,  and  arrangement  of 
quarters,  etc.,  were  designed  by  the  writer, 
while  the  general  construction  follows  that 
of  the  dredges  previously  mentioned.  They 
were  built  by  the  Maryland  Steel  Co.,  at 
Sparrows  Point,  Md.,  and  cost  about 
$724,000  for  the  two. 

The  operation  of  the  one  now  in  com- 
mission has  been  most  satisfactory,  and 
there  is  every  reason  to  believe  that  the 
second  one  will  be  equally  as  successful. 
On  their  tests  they  handled  from  1,600  to 
1.700  cu.  yds.  of  sand  and  mud  per  hour. 

The    centrifupal    sand    piinins    carried    a 
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vacuum  on  their  suction  side  of  from  26 
to  28  ins.  Their  nominal  capacity  is  about 
2,000  cu.  yds.  per  hour  in  clean  sand  or 
sand  with  only  a  small  proportion  of  mud. 

The  trip  from  Sparrows  Point  to  Q)lon, 
a  distance  of  1,906  miles,  was  made  in 
eight  days  and  nine  hours,  including  about 
half  a  day  that  she  was  hove-to  on  ac- 
count of  a .  storm,  or  an  average  of  9% 
knots  per  hour. 

The  dredge  is  operated  for  24  hours  per 
day  for  6H  days  per  week,  Saturday  after- 
noon being  used  for  coaling  and  taking 
aboard  stores. 

During  the  month  of  September,  with  a 
green  crew  and  new  machinery,  266,000 
cu.  yds.  measured  in  place  was  excavated 
in  the  harbor  at  Colon ;  in  October  273,500 
cu.  yds.  and  in  November  304,000  cu.  yds. 

The  material  is  mud  and  does  not  read- 
ily settle  in  the  bins,  though  it  is  very 
readily  excavated.  By  actual  measure- 
ment it  has  been  found  that  the  pumps 
have  handled  -  as  high  as  87  per  cent  of 
solid  material.  The  length  of  haul  to  the 
dumping-ground  is  two  to  three  miles.  In 
commenting  on  the  work  of  the  dredge 
during  September  the  "Canal  Record"'  esti- 
mated that  the  excavation  and  disposition 
of  the  same  amount  of  material  from 
Culebra  cut  would  have  required  the  work 
of  14  steam  shovels,  30  locomotives  and 
work  trains,  and  about  1,500  men.  The 
crew  of  the  dredge  consists  of  57  men. 

The  fourth  type  of  dredge  to  be  used  in 
the  canal  is  the  pipe  line  suction  dredge,  or 
a  suction  dredge  which  deposits  on  shore, 
through  a  pipe  line,  the  excavated  mate- 
rial. The  French  company  had  several 
small  dredges  of  this  type,  used  for  re- 
handling  material,  but  they  were  never 
very  successful  in  operation  on  account  of 
the  design  of  the  pumps.  . 

These  pumps  had  suction  and  discharge 
pipes  16  ins.  in  diameter.  The  pump  run- 
ner was  about  24  ins.  in  diameter  and 
had  blades  about  4  ins.  in  width.  These 
proportions  will  perhaps  be  better  appre- 
ciated by  comparing  them  with  a  pump  for 
the  same  sized  discharge  pipe  which  was 
put  onto  one  of  these  dredges  which 
had  a  runner  69  ins.  in  diameter  with 
blades  11  ins.  wide  inside  the  shroud. 

One  of  these  small  dredges  was  rebuilt 
and  a  pump  of  the  size  just  mentioned 
put  on  it.  This  dredge  has  been  used  in 
filling  material  into  the  low  ground  adja- 
cent to  Colon  and  in  opening  a  channel 
in  the  old  canal  between  Cristobal  and 
Gatun,  portions  of  which  had  been  filled 
up.  The  material  from  the  channel  was 
pumped  ashore. 

It  is  proposed  to  build  the  great  Gatun 
dam  by  the  hydraulic  method  or  by  pump- 
ing the  material  into  place.  The  hydraulic 
method  of  dam  construction  is  not  new 
and  has  been  extensively  used  in  the  west, 
but  usually  in  localities  where  flowing 
water  with  a  source  at  sufficient  elevation 
is  available  for  transporting  the  material. 
It  should,  however,  make  no  difference  in 
the  success  of  construction  of  this  nature 


whether  the  water  is  secured  from  moun- 
tains under  a  sufficient  head  to  give  the 
necessary  velocity  for  transportation  or 
this  velocity  is  given  by  pumps.  For  this 
purpose  two  dredges  are  being  built,  which 
will  first  borrow  as  much  material  as  can_ 
be  had  within  reasonable  distance  of  the 
dam,  and  will  then  re-handle  and  pump 
into  the  dam  material  excavated  from  the 
canal  and  brought  to  the  site  in  dump 
barges. 

These  dredges  are  of  steel,  135  ft  long 
by  36  ft.  wide  and  9  ft.  deep.  They  have 
a  single  20-in.  pump  with  double  suction, 
driven  by  a  pair  of  tandem  compound  con-  ' 
densing  engines  developing  about  450  I. 
H.  P.  The  suction  pipe  is  provided  with  a 
cutter  driven  by  an  independent  engine. 
The  cutter  and  supporting  frame  are  very 
heavily  built  and  braced  and  designed  for 
excavating  very  stiff  clay.  The  discharge 
pipe  is  carried  on  floating  pontoons  to  the 
shore  line  and  from  there  to  the  point  of 
discharge  is  laid  on  the  ground. 

It  is  not  expected  that  it  will  be  possible 
or  advisable  to  pump  material  into  the 
dam  and  up  to  the  full  height  with  a  single 
pump.  It  has  been  found  that  about  75 
ft.  head  against  a  sand  pump  is  about  the 
economic  limit,  as  beyond  that  'the  neces- 
sary peripheral  velocity  of  the  pump  run- 
ner becomes  so  high  that  the  wear  is  ab- 
normal. By  "head"  is  meant  the  total 
head  against  which  the  pump  is  operating, 
and  will  consist  of  friction  in  the  pipe, 
velocity  head,  and  the  actual  lift  or  static 
head. 

When  the  head  has  reached  the  maxi- 
mum economic  limit  it  is  proposed  to  use 
a  relay  pump.  This  will  be  a  pump  simi- 
lar to  the  one  on  the  dredge,  but  motor 
driven,  and  will  thus  not  require  any  steam 
plant  or  foundation,  and  but  little  attend- 
ance. It  will  be  placed  at  the  end  of  the 
discharge  pipe,  which  will  lead  directly  into 
the  suction  side  of  the  pump.  .  Its  dis- 
charge pipe  can  be  extended  till  the  head 
on  the  second  pump  has  reached  the  same 
limit,  when  another  pump  can  be  added, 
and  this  repeated  as  often  as  necessary. 

It  is,  however,  improbable  that  more 
than  two  pumps  on  one  line  will  be  need- 
ed. These  dredges  have  not  been  com- 
pleted and  are  not  in  operation.  Two  of 
them  are  also  being  built  for  the  -con- 
struction of  the  dams  at  the  Pacific  end 
of  the  canal,  as  proposed  by  the  Board  of 
Consulting  Engineers.  The  Canal  Com- 
mission has  just  recommended  the  con- 
struction of  locks  at  Miraflores  instead  of 
La  Boca,  which  will  obviate  the  necessity 
of  dams  near  La  Boca,  but  will  necessitate 
the  excavation  of  several  miles  of  sea- 
level  canal,  for  which  work  these  dredges 
are  admirably  suited. 

As  tending  to  show  the  relative  capacity 
of  the  dredging  plant  I  have  described,  I 
will  refer  to  the  amount  of  excavation  dur- 
ing the  month  of  November,  1907.  During 
this  period  the  three  ladder  dredges,  three 
dipper  dredges,  and  one  sea-going  suction 
dredge  excavated  and  removed  792,000  cu. 


yds.,  while  the  total  amount  removed  by 
steam  shovels  from  the  Culebra  division 
was  788,000  cu.  yds.,  or  the  seven  dredges 
removed  4,000  cu.  yds.  more  than  4? 
shovels.  Of  the  total  amount  dredged, 
304,000  cu.  yds.  was  taken  out  by  the 
dredge  "Ancon,"  which  is  at  the  rate  of 
nearly  600  cu.  yds.  per  hour  for  every 
working  hour  she  was  in  commission  dur- 
ing the  month.  The  •average  amount  ex- 
cavated per  day  of  eight  hours  per  shoved 
is  784  yds.,  or  98  cu.  yds.  per  hour. 


An  Interesting  Bucket  Elevator  De- 
livering Wet  Clay  and  Sand  Into 
Bins  Which  Discharge  Into 
Wagons. 

We  illustrate  herewith  a  bucket  elevator 
that  is  110  ft  long  between  centers,  and 
has  a  5-ft.  "lap-over"  at  the  top  so  as  to 
discharge  the  material  into  the  center  of  a 
bin. 

The  elevator  is  operated  at  a  speed  of 
250  ft.  per  min.,  with  buckets  spaced  20  ins. 
apart.  The  material  is  discharged  from 
dump  cars  into  a  "boot"  at  the  foot  of  the 


Bucket  Elevator. 

elevator.  Each  bucket  has  a  capacity  of 
15  lbs.,  and,  at  the  rate  of  150  buckets  per 
min.,  the  capacity  is  60  cu.  yds.  per  hour. 

The  speed  of  250  ft.  per  min.  is  note- 
worthy, and  is  due  to  the  special  design  of 
the  link  chain. 

This  particular  plant  is  one  installed  for 
removing  the  excavated  material  from  the 
North  River  Tunnel,  built  by  the  Hudson 
River  Railroad  Co.  The  installation  is  one 
of  several  made  for  the  same  company  by 
the  Link  Chain  Belt  Co.  of  New  York 
City.    • 


The  sundry  civil  appropriation  recently 
passed  by  Congress  contains  a  provision  au- 
thorizing the  Interstate  Commerce  Com- 
mission to  investigate  and  experimentally 
test  at  its  discretion  any  appliances  intend- 
ed to  promote  the  safety  of  railway  opera- 
tion. Under  this  law  it  is  expected  that  the 
inventor  or  owner  of  any  device  intended  to 
promote  safety  upon  railroads  may  submit 
plans  and  specifications  and  receive  an  opin- 
ion as  to  its  merits,  to  be  followed  by  a 
test  if  advisable. 
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Unclassified  and  General  Articles 


Note:  This  section  is  devoted  to  metliods  and  cost  articles  on  construction 
worl<  not  properly  coming  under  any  of  the  preceding  classifications. 


Cost  of  Steel  Sheet  Piling  for  Coffer- 
dam for  Concrete  Dam  U.  S. 
Reclamation  Service. 

The  cost  of  140  26-ft.  steel  sheet  piles 
in  place  is  given  by  the  June  "Reclama- 
tion Record."  The  piles  were  driven  to 
an  average  penetration  of  22  ft. 

The  type  of  piling  is  that  manufactured 
by  the  Carnegie  Steel  Company  for  the 
United  States  Steel  Piling  Co.,  of  Chicago. 
The  piling  cost  at  the .  factory  is  70  cts. 
per  lin.  ft.,  and  as  its  weight  is  35  lbs. 
per  running  foot,  the  cost  therefore  was  2 
cts.  per  pound.  The  freight  rate  from  the 
factory  at  Pittsburg  to  Whalen,  Wyo., 
was  $1  per  100  lbs.,  thus  making  the  total 
cost  f.  o.  b.  cars  at  Whalen,  about  $1.05 
per  lin.  ft. 

The  line  of  piles  under  consideration 
was  driven  in  August,  1907,  and  forms  a 
part  of  the  south  side  of  the  cofferdam 
used  in  the  construction  of  the  concrete  di- 
version dam  on  the  North  Platte  river,  at 
the  head  of  the  Interstate  canal.  None  of 
the  piles  were  driven  under  water,  and  the 
material  into  which  they  penetrated  con- 
sists of  sand  and  coarse  gravel.  The  piles 
were  dragged  from  the  railroad  siding  to 
the  river  bank,  and  carried  across  the 
river  on  cables.  The  pile  driver  outfit 
used  was  a  Lidgerwood  single  drum  20 
H.  P.  hoisting  engine  and  a  2,800-lb.  ham- 
mer, having  an  average  drop  of  8  ft. 
When  no  hindrance  occurred  by  accidents 
to  the  machinery,  the  average  number  of 
piles  driven  per  twelve  hours  was  27,  with 
an  exceptionally  high  run  on  August  9  of 
29. 

The  regular  pile-driving  crew  consisted 
of  one  foreman,  one  engineer  and  four 
laborers.  Each  of  these  men  received  35 
cts.  an  hour  for  his  work  except  in  trans- 
porting the  piles  from  the  railroad  sta- 
tion to  the  driver,  in  which  case  the  labor- 
ers were  paid  for  at  the  rate  of  25  cts 
an  hour  and  teams  at  the  rate  of  20  cts.  per 
hour.  The  total  labor  cost  of  unloading 
and  moving  the  piles  from  the  railroad  to 
the  driver  was  $53.25,  making  a  unit  cost 
per  linear  foot  of  pile  of  $0,015.  The 
total  labor  cost  for  driving  was  $190.05, 
making  a  unit  cost  of  $0,052  per  linear 
foot  of  pile. 

Below  are  tabulated  the  total  and  unit 
costs  of  the  piles  in  place  distributed  under 
the  headings  of  plant  depreciation,  labor, 
materials  and  supplies.  The  depreciation 
on  the  engine  was  about  2  per  cent  of  its 
original  cost,  while  that  on  the  driver  was 
about  30  per  cent  of  its  original  cost,  in- 
cluding repairs  made  on  it.  The  charge 
for  materials  contains  in  addition  to  the 
piling  and  freight  thereon,  $28  worth  of 
wood  fillers  used   in   connection   with  the 


piling.  The  charges  under  supplies  con- 
sist of  coal  and  oil  for  the  engine  and 
labor  for  carrying  drinking  water.  Six 
tons  of  coal  were  used,  at  $5.50  per  ton. 
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Plant  depreciatlonr   160.00  $0.41«  $0,016  $0.01} 

Jfibor 248.80    1.74 J    0.067  0.07» 

Materials    3,SS0.00  27.608     1.0B8  1.260 

Supplies 44.18    0.312    0.012  0.014 

Total    4.197.48  29.978     1.163  1.362 


Data  on  ICacadam  Road  Construction 
at  Easton,  Pa. 

During  1907  the  city  of  Easton,  Pa.,  con- 
structed 22,104  sq.  yds.  of  new  macadam 
streets  at  a  total  cost  of  $9,626  or  an  aver- 
age of  $0.4355  per  sq.  yd.  The  work  was 
done  by  the  city  force  under  the  general 
supervision  of  Mr.  John  McNeal,  City  En- 
gineer, from  whose  report  the  matter  in 
this  article  has  been  taken. 
Crushed  limestone  was  furnished  by  con- 
tract for  $0.90  per  ton  of  2,000  lbs.,  deliv- 
ered on  the  streets,  and  trap  rock  was  also 
furnished  by  contract  for  $1.58  per  ton 
of  2,000  lbs.,  delivered  on  the  streets.  The 
approximate  weight  of  limestone  per  cubic 
yard  measured  loose  was  2,700  lbs. 

The  wages  paid  were  as  follows:  Fore- 
men, 25  cts  per  hour;  laborers,  20  cts.  per 
hour;  road-roller  engineer,  30  cts.  per 
hour;  two  horse  team  with  driver,  50  cts 
per  hour. 

The  average  cost  of  rolling  with  12% 
ton '  steam  roller  was  $4.44  per  day,  or  a 
total  cost  of  $887.79.  This  cost  included 
wages  of  engineer,  gas  coal  at  $5  per  ton 
delivered,  repairs,  oil  and  packing.  The 
average  cost  of  surface  rolled  was  2%  cts. 
per  square   yard. 

The  unit  cost  of  water  for  sprinkling 
was  $0.04  per  tank  of  300  gallons.  The 
sprinkling  cart  is  owned  by  the  city  and 
$0.60  per  hour  is  paid  for  team  used  with 
it.  The  amount  used,  of  course,  depended 
largely  upon  the  condition  of  the  weather. 
Some  streets  required  less  sprinkling  than 
others  on  account  of  rains  during  construc- 
tion. For  instance,  on  High  street,  which 
was  macadamized  with  limestone  for  a 
depth  of  10  ins.,  and  an  area  of  1,000  sq 
yds.,  53  tanks  of  water  were  used,  or  15.9 
gallons  per  square  yard  of  surface.  On 
Bushill  street,  macadamized  with  crushed 
limestone  for  a  depth  of  6  ins.  and  an  area 
of  1,748  sq.  yds.,  98  tanks  of  water  were 
used,  or  16.8  gallons  per  square  yard  of 
surface. 
The  cost  of  macadamizing  several  streets. 


the  thickness  of  macadam  as  given  being 
the  measure  in  place  after  rolling,  was  as 
follows : 

HIGH   STREET. 

(Macadamized  with  limestone  for  a  depth 
of  10  ins.  a  length  of  800  ft.  and  a  width 
of  30  ft,  1,000  sq.  yds.) : 

Total.  Persq.yd. 
pavement. 

Grading    $15.30       $0,015 

Limestone,  450.9  tons 405.84  .406 

Spreading    29.00  .029 

Sprinkling 14.12  .014 

Rolling    33.29  .033 


Total    $497.55       $0,497 

BUSH  HILL  STREET,  2d  TO  3d  STKEETS. 

(Macadamized  with  limestone  base  and 
trap  rock  wearing  surface  for  a  depth  of 
8  ins.,  a  length  of  500  ft.  and  a  width  of 
30  ft.,  1,667  sq.  yds.)  : 

Total.  Persq.yd. 
pavement. 

Grading  $  53.25       $0.^32 

Limestone,  442  tons 397.78  .238 

Trap  rock,  %  in.,  99  tons. .  156.42  .094 

Spreading    48.80  .029 

Sprinkling    15.78  .010 

Rolling   62.15  .037 


Total  $734.18       $0,440 

ST.    JOHN    STREET. 

(Macadamized  with  limestone  for  a 
depth  of  6  ins.,  a  length  of  722  ft.,  and  a 
width  of  18  ft.,  1,444  sq.  yds.)  : 

Total.  Persq.yd. 
pavement. 
Grading  and  filling  with 

spalls    $112.8'2       $0,079 

Limestone,   263.4   tons....  237.06  .164 

Trap  rock,  20  tons 31.60  .022 

Spreading 27.95  .019 

Sprinkling   19.00  .013 

Rolling   15.54  .010 


Total   $443.97       $0,307 

KLEINHAUS    AVENUE. 

(Macadamized  with  limestone  for  a 
depth  of  8  ins.,  a  length  of  500  ft.,  and  a 
width  of  18  ft.,  1,000  sq.  yds.)  : 

Total.  Persq.yd. 
pavement. 
Hauling    and    spreading 

spalls  for  filling  $173.90       $0,174 

Limestone,    190.4   tons....  171.36  .171 

Spreading   19.45  .020 

Drain  pipe   22.38  .022 

Sprinkling  9.00  .009 

Rolling    31.07  .031 


Total   $427.16       $0,427 


The  actual  working  force  on  the  Isthmian 
Canal  on  the  last  day  of  April,  as  compared 
with  the  last  day  of  March,  was  as  follows : 

March.    April. 

Gold   force 4,996      4,960 

Colored  laborers 15,149    15,802 

European  laborers 5,407      5,366 
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Metiiods  and  Costs;  Some  Old;  Some 
New. 

Koad  Koller  Maintenance. — The  Mas- 
sachusetts Highway  Commission  had  in 
1907  16  steam  rollers.  The  rollers  were 
used  1,087.5  days  on  town  work  in  28 
different  towns.  They  were  also  used 
331  days  on  State  highway  repair  work, 
on  42  different  roads;  220  days  by  towns 
contracting  for  the  building  of  State 
roads,  including  the  "small  town"  roads; 
169.5  days  by  private  contractors  on 
State  highway  contracts.  The  total 
number  of  days'  work  during  the  year 
was  1,808 — an  average  of  113  days  for 
each  roller.  The  total  cost  of  mainten- 
ance for  the  year  was  $2,539.69.  Of  this 
amount,  $1,888  was  paid  for  practically 
rebuilding  two  of  the  rollers,  Nos.  1 
and  2,  which  have  been  in  active  service 
since  1896;  and  $651.69  was  expended  for 
the  ordinary  repairs.  Including  the  ex- 
pense of  supervision  and  inspection  of 
the  rollers,  the  average  cost  of  such  or- 
dinary repairs  has  been  99}^  cts.  per 
day  for  each  roller  in  use. 

Chipping  a  Hole  Through  a  Concrete 
Dam.— A  compressed  air  plug  drill  and 
V/i  in.  flat  chisels  were  used  in  cutting  a 
circular  hole  through  a  concrete  dam  for 
a  flood  waterway.  The  dam  was  built 
ten  years  ago,  the  concrete  being  com- 
posed of  crushed  shale  and  a  mixture  of 
Rosendale  and  Portland  cement.  The 
concrete  seemed  to  be  soft  and  tough 
rather  than  hard  and  brittle.  Chipping 
by  1  in.  flat  chisels  did  not  work  satisfac- 
torily but  the  wider  lyi  in.  chisels 
seemed  td  be  suited  to  the  material. 
When  the  hole  was  cut  the  dam  was  16 
ft,  thick,  the  invert  being  2;4  ft.  above 
the  rock  creek  bottom.  The  hole  is  5},i 
ft.  in  diameter  for  the  downstream,  13 
ft.  of  its  length  and  6  ft.  in  diameter  for 
the  last  3  ft.  near  the  upstream  end  of 
the  dam.  The  hole  was  cut  at  an  average 
rate  of  exactly  1  ft.  per  9-hour  day,  usmg 
a  single  drill  with  air  at  70  lbs.  pressure. 
Two  laborers  alternated  in  holding  the 
drill  and  plenty  of  sharp  chisels  were 
kept  ready  so  that  there  was  no  delay. 
The  chisels  were  sunk  into  the  concrete 
until  the  repeated  blows  of  the  plug  drill 
hammer  caused  a  piece  to  break  out. 
From  a  few  seconds  to  five  or  ten 
minutes  were  necessary  to  break  out  a 
piece  of  the  concrete.  As  the  men  be- 
came accustomed  to  the  drill  they  used 
at  times  a  wedging  method  by  sinking 
two  or  three  chisels  into  the  concrete 
along  a  line  calculated  to  loosen  a  large 
piece  containing  perhaps  ^  cu.  ft.  of  ma- 
terial. This  method  worked  well,  es- 
pecially when  the  lower  portion  of  the 
hole  was  advanced  ahead  of  the  upper 
portion.  The  work  was  described  by 
Mr.  E.  W.  Schoder  in  a  recent  issue  of 
Engineering  News,  from  which  the 
above  note  has  been  taken. 

Buoy  for  Marking  Oyster  Bed  Comers. 


— The  Maryland  Shellfish  Commission, 
whose  duties  include  the  locating  and  map- 
ping of  all  the  natural  oyster  beds  lying 
under  the  waters  of  the  state,  uses  a  spe- 
cially constructed  buoy  for  making  the 
official  oyster  bar  corners.  The  buoy  con- 
sits  of  a  seasoned  cypress  tree,  barked  and 
worked  up  in  buoy  shape,  to  the  large  or 
butt-end  of  which  is  bolted  or  lag-screwed 
a  U-shape  buoy  iron.  Concrete  anchors 
weighing  from  300  to  800  lbs.,  having  a 
U-shaped  %-in.  staple  embedded  in  the 
concrete  when  made,  are  used  to  maintain 
the  floaters  in  place.  A  short  section  of 
%-in.  or  %-in.  chain  (according  to  size 
of  buoy  and  weight  of  anchor)  is  used  to 
connect  the  buoy  and  stone.  This  chain 
is  made  fast  to  the  staple  and  buoy  iron 
by  simple  split  links.  This  type  of  buoy 
is  used  in  water  of  all  depths  over  10  ft 

Data  on  Concrete  Curb  Construction. — 
The  concrete  curb  shown  in  the  accom- 
panying cut  was  built  at  an  average  la- 
bor cost  of  6  cts.  per  Hn.  ft.  The  labor 
force  employed  on  the  work  was  as  fol- 
lows: 

ToUl. 

8   laborers  at  $1.75 $14.00 

1   finisher  at  $3.00 3.00 

I   working   foreman  at  $4.00 4.00 

Total    $21.00 

This  force  averaged  350  lin.  ft.  of  curb 
per  day  of  ten  hours.  For  the  body  of 
the  curb,  1%  yds.  gravel  and  7  sacks  of 
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Sketch  of  Concrete  Curb. 

Portland  cement  in  a  batch  would  make 
60  lin.  ft.  of  curb.  Cement  cost  60  eta 
per  sack;  the  gravel  cost  75  cts.  per 
cu.  yd.,  and  hauling  cost  50  cts.,  making 
total  cost  of  gravel  $1.25  per  cu.  yd.  •  On 
this  basis  the  cost  of  materials  for  the 
body  of  the  curb  was  10.6  cts.  per  lin.  ft 
For  the  outside  finish  a  batch  was  made 
of  18  pails  of  gravel  screened  gravel  mix- 
ed with  4  sacks  (12  pails)  of  Portland 
cement.  The  frames  are  to  be  of  2-Jn 
stock.  For  the  above  information  we  are 
indebted  to  Mr.  A.  W.  Saunders,  of 
Johnstown,  Pa. 

Drilling  Holes  in  a  Well  Lining. — In 

In  an  attempt  to  secure  a  more  copious 
supply,  an  artesian  well,  lined  with  12-in. 
pipe,  was  sunk  to  a  greater  depth  through 
the  water  bearing  stratum.  The  attempt 
proved  futile  and  it  became  necessary  to 
return  to  the  original  spring  as  a  source 
C'f  supply.  The  linitig  of  the  boreholes, 
however,  had  cut  off  the  water,  neces- 
sitating tapping  the  tube  from  the  inside 
ar  the  level  of  the  spring.  This  was  done 
by  drilling  a  number  of  1-in.  holes  through 
the  tube  to  admit  the  water.  The  method 
of  doing  the  drilling  was  as  follows : 
Two  drills  were  mounted   horizontally  op- 


posite each  other,  a  bevel  wheel  being  key- 
ed to  each  drill  spindle.  A  third  wheel 
was  fitted  to  a  vertical  spindle,  whidi 
was  attached  to  boring  reds.  The  innw 
ends  of  the  drill  spindles  were  threaded 
and  on  each  was  fitted  a  mitre  wheel, 
forming  a  nut  Another  mitre  wheel  on 
the  vertical  spindle  meshed  with  these 
iwo.  The  gear  ratio  of  the  mitre  wheels 
was  different  from  that  of  the  bevel  wheck 
used  to  drive  the  drills,  and  accordinglj 
when  the  boring  rods  were  rotated  the 
drills  revolved  at  a  different  speed  to 
the  nuts  and  were  fed  up  to  the  work.  The 
whole  apparatus  was  enclosed  in  a  cylin- 
drical case. 

Tree  Planting  in  1907  in  Massachusett*. 

— At  the  end  of  1907  the  Massachusetts, 
Highway  Commission  had  planted  ll,.*^ 
trees  along  the  state  roads.  A  part  of  these, 
however,  have  taken  the  place  of  trees 
which  have  died,  or  have  been  destroyed. 
The  actual  number  now  standing  is  1",- 
300;  the  difference  represents  the  tosses 
from  all  causes.  The  cost  of  planting 
new  trees  in  1907  was  $.85  each,  a  siim 
less  than  1906,  the  difference  being  partly 
accounted  for  by  the  fact  that  the  trees 
planted  in  the  fall  had  not  yet  receiTed 
the  mulching  generally  griven.  The  cost 
of  maintenance  in  1907  for  the  trees  pr^ 
viously  planted  was  $0.23  per  tree;  in- 
cluding the  cost  of  replaced  trees,  $038, 
The  following  table  shows  the  number  and 
varieties  of  shade  trees  planted  in  1907: 

New  Plant- 
Replaced,    ing. 

Elm    150  684 

Norway  Maple   205  608 

Sugar    Maple    38  138 

White    Maple    110  78 

Ash-leaved    Maple    10  31 

White    Ash    106  316 

Green    Ash    2B 

Oriental   Plane   15  1" 

Russian  Willow   95  31 

Laurel-leaved  Willow    9  13 

Lombardy   Poplar   10 

English    Oak    6 

Pin    Oak    31 

Red    Oak    57 

Linden    't 

Black   Locust    33 

White  Pine   1*» 


Total 


.844 


9?7S 


Contracts  have  been  let  for  another 
rapid  transit  subway  in  New  York  city 
The  new  subway  is  in  Brooklyn  borough 
and  extends  along  Fourth  avenue  from 
the  Manhattan  bridge  to  Forty -third 
street,  about  three  and  a  half  miles.  The 
successful  bidders  are:  Section  1.  James 
P.  Graham;  Sections  2  and  3,  William 
Bradley;  Sections  4  and  6,  E.  E.  Smith 
Contracting  Co. ;  Section  5,  Tidewater 
Building  Co.,  and  Thomas  E.  Bryson  T'lt 
total  of  the  contract  prices  for  the  entire 
work  is  about  $16,000,000,  of  which  alxxi: 
$1,000,000   is    for   pipe-galleries. 
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LETTERS  TO  THE  EDITORS. 

Methods  of  Filing  and  Indexing  Trade, 

Catalogues    and    Working 

Drawings. 

Sirs:  Mr.  Henry  E.  Baker's  letter  in 
your  June  3rd  issue  brings  up  one  of  the 
most  unsatisfactory  and  difficult  proposi- 
tions an  engineering  office  has  to  deal 
with,  namely:  the  filing  and  preserving  of 
catalogues. 

\  number  of  years  ago  the  "American 
Machinist"  advocated  a  standard  si^e  of 
t(x9  ins.  and  multiples  and  subdivisions 
thereof  for  catalogues  and  while  an  in- 
creasing number  of  firms  are  adopting  this 
size,  the  majority  still  adhere  to  a  mis- 
cellaneous size  possibly  for  the  purpose  of 
utilizing  some  existing  cut  or  existing 
stock  of  mailing  envelopes.  If  such  firms 
realized  the  percentage  of  miscellaneous 
sized  catalogues  which  go  into  the  waste 
basket  they  would  either  adopt  standard 
sizes  or  save  the  money  invested  in  those 
they  do  send  out. 

Until  there  is  more  uniformity  in  size. 
the  matter  of  filing  catalogues  must  re- 
main one  of  individual  preference  and  con- 
venience. The  matter  of  indexing,  how- 
ever, is  one  which  does  not  depend  on  the 
size  and  we  have  found  the  following 
method  very  convenient. 

By  the  use  of  a  two-drawer  card  index 
in  one  of  which  the  cards  are  arranged  al- 
phabetically under  firm  name  and  in  the 
other  alphabetically  under  the  name  of  the 
product  or  products  described  in  the  cat- 
alogue. For  example,  under  AlHs-Chal- 
mers  we  find  engines  both  steam  and  gas, 
air  compressors,  mining  machinery,  milling 
machinery,  etc.,  whereas  under  the  respec- 
tive head  in  the  other  division  of  the  index 
will  be  found  the  above  classes  of  ma- 
chinery with  Allis-Chalmers' •  name  as 
manufacturers.  Each  catalogue  on  its  re- 
ceipt is  given  a  number  and  in  both  in- 
dexes is  referred  to  by  this  number.  In 
this  way  it  is  very  easy  to  find  the  prod- 
ucts of  a  given  manufacturer  and  the  num- 
ber and  consequent  location  of  his  cata- 
logue or,  on  the  other  hand,  the  manu- 
facturers of  a  given  product  and  the  con- 
sequent number  and  location  of  their  re- 
spective catalogues. 

Akin  to  the  standard  sized  catalogue 
problem  is  the  standard  sized  drawing 
proUetn.  This  we  have  solved  by  adopt- 
ing a  sheet  24  x  36  ins.  as  standard  and 
multiples  and  subdivisions  of  same  as 
conditions  might  require.  For  ordinary 
shop  and  machinery  drawings  24  x  86  ins. 
will  be  found  large  enough  for  the  ma- 
jority of  assembly  drawings,  whereas  18  x 
24  ins.  and  12  x  18  ins.  will  cover  a  large 
majority  of  partial  and  sectional  views  and 
the  larger  details.    For  shop  detail  draw- 

ini;s  9  X 12  ins.  with  one  piece  on  each 
sheet  makes  a  very  convenient  sl/e  and 
where  the  scale  required  would  be  too 
small  on  this    sized   sheet,    12  x  18   ins.   is 

used.    For  shop  use  the  blue    prints    are 

mounted   on    heavy  card   board    or     light 


sheet  iron  and  given  a  coat  of  white  shel- 
lac. These  sizes  make  the  filing  problem 
both  in  the  office  where  tracings  are  filed 
flat  in  cabinets  of  suitable  size  and  in  the 
shop  where  the  drawings  are  carried  in  suit- 
able sized  racks  very  convenient. 

All  drawings  should  be  numbered  con- 
secutively and  a  card  index,  preferably  in 
duplicate,  be  kept  up  to  date,  one  side  ar- 
ranged alphabetically  by  machine  name,  the 
other  arranged  consecutively  by  drawing 
number. 

While  it  requires  considerable  time  and 
effort  to  inaugurate  and  keep  up  these 
card  indexes  the  time  will  be  saved  many 
times  in  the  facility  with  which  a  certain 
drawing  or  catalogue  can  be  located. 

A  little  united  effort  on  the  part  of  those 
responsible  for  the  making  of  catalogues 
and  drawings  would  go  a  long  way  toward 
removing  some  of  the  thorns  from  the 
path  of  the  engineering  and  manufacturing 
public. 

Yours  very  truly, 

W.  M.  Dollar. 

Buffalo,  N.  Y.,  June  5,  1908. 


Sirs :  I  have  for  a  number  of  years 
kept  a  very  satisfactory  file  of  catalogues 
and  other  pamphlets.  The  papers  are 
placed  in  9  X  12-in.  filing  boxes  which  open 
at  the  top  and  side;  they  are  very  con- 
venient and  are  made  by  the  Library  Bu- 
reau of  Boston.  The  boxes  are  nujn- 
bered  in  accordance  with  the  Dewey  sys- 
tem of  classification  ^s  used  in  libraries. 
I  also  keep  clippings  in  envelopes  num- 
bered in  the  same  manner.  A  card  in- 
dex is  kept  in  connection  with  the  above, 
but  for  ordinary  matter  it  is  not  necessary 
to  file  a  card  as  the  Dewey  index  shows 
at  once  where  all  matter  on  the  subject  can 
be  found. 

I  have  found  it  advisable  to  subdivide 
the  engineering  subjects  as  given  in  the 
Dewey  Index  and  as  fast  as  one  filing  box 
is  filled,  a  new  box  is  added  with  a  sub- 
division number,  the  pamphlets  them- 
selves being  given  the  correct  subdivision 
number  when  filed. 

For  instance,  a  pamphlet  on  brick  pav- 
ing is  given  the  number  625.82  and  is  filed 
in  the  box  numbered  625.8  (which  is  the 
number  covering  the  general  subject  of 
paving).  When  the  original  box  is  filled 
a  new  box  is  added  and  given  the  num- 
ber 625.82  and  everything  in  relation  to 
brick  pavements  is  placed  in  the  new  box. 

It  will  be  readily  seen  that  any  possible 
expansion    is  provided    for  by   readily  de- 
vised modifications  of  this  system. 
Yours  truly, 

F.  W.  Dalrymple. 

Bayonne,  N.  J.,  June  5,  1908. 


Sirs:  I  am  glad  to  note  the  inquiry  (in 
your  issue  of  June  3,  1908)  of  Mr.  Henry 
E.  Baker,  City  Engineer,  Watertown,  N. 
Y.,  relative  to  the  size  of  catalogues. 

I  think  you  are  in  error  when  you  say 
that  the  size  most  commonly  used  is  6x9 
ins.    This    was    true     several     years     ago 


when  one  of  the  prominent  societies  ad- 
vocated three  standard  sizes,  of  which  6  x 
9  ins.  was  one. 

Since  then  the  vertical  system  of  filing 
has  made  much  progress,  and  the  tendency 
now  is  to  make  catalogues  the  same  size 
as  ordinary  letter  heads.  In  this  connec- 
tion the  perversity  of  mankind  is  very  evi- 
dent. Instead  of  using  a  certain  size  of 
letter  head  we  have  8  x  10%  ins.,  8H  x  10%, 
8%  X 10%,  8%  10%  and  8%  xll    ins. 

These  vagaries  are  caused  by  the 
makers  of  paper,  two  sizes  being  made,  16 
X  21  and  17  x  22  ins.  These  sizes  being  cut 
up  make  the  numerous  sizes  given  above. 
Originally  the  letter  size  was  8%  x  10% 
ins.,  this  size  being  three-quarters  of  the 
old  standard  size,  8%  x  14  ins.,  cut  from 
paper  17  x  28  ins. 

All  the  old  forms  used  to  be  folded  to 
3%  X  8%  ins.,  and  forms  were  ordinarily 
multiples  of  this  size.  When  the  first 
typewriter  was  made,  it  would  only  take 
paper  8  ins.  wide,  which  was  the  entering 
wedge  for  a  unification  in  the  larger  sizes 
from  which  the  smaller  ones  were  cut  to 
save  waste.  Hence  we  have  now  a  mul- 
tiplicity of  sizes,  which  are  without 
"rhyme  or  reason." 

Take  the  U.  S.  Geological  Survey.  This 
uses  8  X  10%  ins  for  all  blanks,  the  New 
York  State  Engineer  office  uses  8%  x  9% 
ins.,  the  New  York  City  Water  Supply 
uses  8%  X  11  ins.  and  so  on  ad  inAnitum. 
Engineemnc-Contracting  would  be  doing 
a  good  work  to  bring  out  uniformity  in  all 
this  chaos. 

One  advantage  in  using  say  8%  x  10% 
ins.  for  catalogues  is  that  the  sheets  are 
the  same  size  as  the  letter  head,  and  in 
correspondence  individual  sheets  can  be 
folded  in  with  letters.  And  again  the 
blank  backs  of  separate  catalogue  sheets 
can  h$  written  on  and  used  as  letter  heads. 

Upon  a  little  study  it  must  become  evi- 
dent to  the  most  obtuse  that  standard  sizes 
of  letters,  catalogues,  etc.,  would  be  a  de- 
sirable feature,  but  as  long  as  we  all  have 
our  cranky  notions  uniformity  in  this  mat- 
ter seems  a  long  ways  off. 

Let  any  one  go  to  a  printing  office  and 
note  the  endless  variety  of  sires  in  blank 
forms,  letter  heads,  catalogues,  and  he  will 
be  convinced  that  the  above  criticism  is 
not   far-fetched. 

This  even  applies  to  our  engineering 
journals.  No  two  of  them  are  of  the 
same  size:  Note  Engineering-C^jn- 
TRACTING,  "Engineering  News,"  "Railroad 
Gazette,"   "Engineering   Magazine." 

I    trust      that      ENGINEEWNO-CONTRACnNG 

can  bring  about  a  reform. 
Yours  truly, 
Emile  Low,  M.  Am.  Soc.  C.  E. 
606  Ashland  Ave., 
Buffalo,  N.  Y.,  June  6,  1908. 


Contractors  for  railroad  work  in  Nova 
Scotia  are  using  oxen  to  a  considerable  ex- 
tent in  grading  the  roadbed,  especially 
where  the  work  calls  for  short  hauls. 
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A  Cost    Keeping   System   for   Street 
Improvement  Work.   , 

The  accompanying  illustrations  show  the 
set  of  blanks  used  by  Kaumeier  Bros.,  gen- 
eral contractors,  Port  Huron,  Mich.,  for 
the  purpose  of  keeping  records  of  their  pav- 
ing work.  Figure  1  shows  a  blank  used 
for  a  daily  curbing  report.  This  work  is 
always  in  charge  of  a  separate  foreman  and 
consequently  a  separate  report  is  made. 
Figure  2  shows  the  blank  used  for  a  daily 
time  sheet.  Stiff  folders  -with  a  loose 
binder  so  that  the  cover  folds  back  straight 
are  used  to  hold  these  blanks.  The  blanks 
are  taken  out  by  the  foreman  onto  the 
work,    and    whenever    a    man    is    changed 


This  report  must  be  filled  out  by  the  fore- 
man each  night  as  to  the  amount  of  work 
performed  and  material  received.  All 
other  work,  such  as  cost  data,  is  figured 
out  in  the  office.  Under  this  method  it  can 
be  observed  each  day  as  to  whether  the 
foreman  is  getting  efficient  work  out  of  his 
men  or  not,  and  is  a  good  way  of  demon- 
strating to  him  where  they  are  falling  be- 
hind and  where  an  improvement  can  be 
made. 

The  card  shown  in  Fig.  4  is  a  teaming 
card,  and  one  of  them  is  given  to  each 
teamster.  The  letter  "O"  is  used  to  note 
the  time  of  arrival  of  the  team  and  the 
letter    "X"    the   time    of   departure.      The 


Hints  on  Fillers  for  Brick  and  Bbck 
Pavements. 

C.    C.    ATWATER.* 

The  subject  of  the  proper  filler  for  pav- 
ing is  of  increasing  interest.  A  filler  to 
give  satisfaction  must  first  of  all  bind  the 
bricks  or  blocks  tightly  together  so  as  to 
give  a  continuous  waterproof  surface  that 
will  prevent  water  from  passing  through  to 
the  foundation.  It  must  also  take  care  of 
the  expansion  and  contraction  of  the 
blocks  themselves  incident  to  changes  in 
temperature.  The  question  of  protecting 
the  top  edges  of  the  bricks  or  blocks  is 
only  incidental,  as  there  is  comparatively 
little  wear  at  these  points  where  a  good 
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Fig.  1 — Blank  UMd  for  Daily  Curbing  Report. 


Fig.  3 — Blank  Used  for  Dally   Report 


from  one  class  of  work  to  another  the 
foremen  simply  mark  the  time  under  its 
proper  classification,  and  when  the  blank 
is  turned  in  at  night  the  number  of  hours 
worked  is  put  on  in  ink,  as  shown  in  col- 
umns 1  and  2  of  Fig.  2.  It  will  be  noticed 
in  Fig.  2  that  employe  No.  1  worked  from 
7  to  9  at  plowing,  from  9  to  11  in  rolling 
subgrade  and  so  on.  It  takes  the  fore- 
man but  a  second  to  note  the  time,  as  he 
always  has  his  folder  handy.  All  other 
clerical  work  is  done    at  the  office. 

Figure  3  shows  the  blank  used  for  a 
daily  report.  This  daily  report  is  a  recapit- 
ulation of  all  work  performed  during  the 
day,   as  well   as  of  all   material   received. 


letter  "S"  is  used  to  indicate  that  the  team 
drew  a  load  of  stone;  the  letter  "G"  indi- 
cates a  load  of  gravel  and  the  letters  "Sd" 
a  load  of  sand.  In  the  card  shown  in  Fig. 
4  it  will  be  observed  that  the  team  arrived 
at  7:10  and  departed  at  7:16,  arriving  back 
on  the  second  trip  at  8:04  and  departing  at 
8:12.  This  card  should  be  left  with  the 
teamster  so  that  he  can  call  the  checker's 
attention  to  it  each  trip.  If  this  is  not 
done  the  checker  is  apt  to  mark  the  card 
wrongly,  but  with  the  teamster  carrying 
the  card  there  will  be  no  trouble  about  its 
being  marked  each  trip,  for  he  will  natur- 
ally be  anxious  to  get  in  his  right  number 
of  trips. 


quality  of  brick  or  stone  is  used,  and  that 
little  is  a  great  aid  to  traffic,  as  it  gives  the 
horses  a  proper  footing. 

However,  when  a  poor  quality  of  brick 
is  used,  a  good  grout  filler  does  to  some 
extent  protect  the  edges  of  the  brick,  and 
thus  prevents  chipping,  but  one  of  the 
greatest  objections  to  a  g:rout  filler  is  that 
it  makes  a  continuous  slippery  bard  sur- 
face, and  this  is  particularly  noticeable  on 
streets  having  an  appreciable  grade.  A 
grout  filler  is  also  very  rigid  and  does  not 
allow  for  any  appreciable  amount  of  ex- 
pan.cion  or  contraction  of  the  pavement, 
with    the    result    that    it    soon    bulges  or 


♦  17  Battery  Place,  New  Tork. 
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cracks,  leaving  permanent  openings  through 
-which  water  penetrates  to  the  foundation. 
Theoretically,  expansion  joints  of  bitum- 
inous material  provide  for  expansion  and 
contraction,  but  in  practice  cracks  fre- 
quently occur  and  bulging  is  not  uncom- 
mon where  expansion  joints  are  used.  The 
perfect  filler  is  one  that  permits  all  blocks 


cause  of  sections  raising  from  the  founda- 
tion. 

Pitch  filler  also  permits  of  immediatft- 
use  of  pavement  instead  of  being  blocked 
up  for  eight  to  fifteen  days,  as  in  the  case 
of  grout  filler.  In  the  higher  melting 
points  made  so  much  of  in  the  so-called  oil 
asphalt  fillers,  lies  their  greatest  weakness. 
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Fig.  2 — Blank   Used  for   Dally  Time  Sheet. 


to  be  set  as  -close  together  as  the  lugs  or 
letters  will  permit,  that  provides  in  each 
joint  for  the  expansion  or  contraction  that 
may  take  place  in  each  block,  that  permits 
each  block  to  rest,  entirely  on  the  founda- 
tion, that  provides  a  perfectly  water-tight 
pavement  at  all  times  of  the  year  and  that 
gives  just  sufficient  roughness  to  the  sur- 
face so  that  horses  get  a  footing. 

The  filler  that  conforms  to  all  these  con- 
ditions is  a  bituminous  filler,  and  the  one 
that  most  engineers  find  satisfactory  is  a 
straight  run  coal  tar  pitch  having  a  melting 
point  varying  not  more  than  5  degrees 
either  way  from  135  degrees.  Coal  tar  pitch 
is  not  only  the  most  satisfactory,  but  is  the 
cheapest.  It  adheres  perfectly  to  brick, 
stone  or  concrete  (curb  or  gutter)  even 
when  applied  under  unfavorable  weather 
conditions,  and  bonds  the  bricks  firmly  to- 
gether. Any  possible  break  or  joint  is 
only  temporary,  as  on  the  first  warm  day 
the  pitch  filler  closes  up  as  tightly  as  be- 
fore. The  safe  footing  is  provided  for 
horses,  there  are  no  cracks  in  the  pave- 
ment and  no  rumbling  hollow  sounds  be- 


To  obtain  these  melting  points  the  oil  as- 
phalt is  distilled  so  far  that  it  loses  prac- 
tically all  its  strength  and  in  a  short  time 
becomes  "dead"  and  crumbly;  it  therefore 
will   not  bind  the  bricks  or  blocks  firmly 


the  brick  itself  and  the  filler,  which  pre- 
vents adhesion.  Also,  on  account  of  this 
high  melting  point,  an  asphalt  filler  has  to 
be  heated  and  applied  very  hot,  and  as  it 
chills  quickly  on  the  bricks  it  frequently 
fails  to  run  to  the  bottom  of  the  joints. 

Unless  a  tight  joint  is  made  at  the  time 
of  application  such  a  filler  will  never  ad- 
here to  the  brick,  as  the  maximum  temper- 
ature of  the  pavement  in  summer  will  not 
reach  the  point  where  asphalt  becomes 
sticky.  As  evidence  of  this  fact,  it  is  a 
matter  of  common  knowledge  among  con- 
tractors for  brick  pavements  that  in  re- 
moving sections  where  such  a  filler  has 
been  used  the  filler  can  be  thrown  into  one 
pile  and  the  bricks  into  another.  The 
nature  of  some  fillers  is  such  that  while 
they  compress  readily  as  the  bricks  ex- 
pand, when  the  bricks  contract  the  filler 
does  not.  settle  and  expand  accordingly. 
The  result  is  that  the  filler  between  the 
brick  is  loose  and  serves  no  purpose,  and 
as  evidence  of  this  would  cite  cases  where 
horses'  calks  have  pulled  out  the  filler  in 
strips  from  between  the  blocks.  Such  a 
filler  is  very  little,  if  any,  bjetter  than  sand. 

It  is  common  knowledge  that  a  more 
sticky  material  is  required  to  properly  ad- 
here to  stone  or  concrete  curb  than  to 
bricks  or  blocks,  and  as  most  of  the  mois- 
ture develops  in  the  .gutters  next  to  the 
curb,  it  is  particularly  necessary  where  ex- 
pansion joints  only  are  used,  to  have  a 
material  that  will  insure  '  a  water-tight 
pavement  at  this  point.  Finally,  engineers 
should  not  be  confused  regai-ding  the  value 
of  special  characteristics  in  this  or  that 
bituminous  material,  but  should  consider 
only  such  material  as  will  serve  all  the 
purposes  for  which  it  is  required  and  at  a 
minimum  cost.  Most  bituminous  fillers  are 
expensive  both  in  material  cost  and  .cost  of 
application,  while  coal  tar  pitch  is  readily 
obtainable  the  country  over  at  prices  aver- 
aging less  than  half  those  charged  for 
other  bituminous  materials,  and  besides  the 
pitch  can  be  applied  at  a  much  lower  cost. 


Permission  has  been  granted  to  certain 
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together  except  when  applied  under  ideal 
conditions,  which  are  seldom  or  never  ob- 
tained in  practice.  If  there  is  any  moisture 
in  the  brick  or  block,  the  hot  asphalt  brings 
it  to  the  surface  and  forms  a  film  between 


Chinese  to  establish  water  works  in  Peking. 
The  company  has  a  capital  of  500,000  taels, 
and  will  begin  work,  it  is  stated,  at  once. 
The  water  will  be  brought  from  the  Sha 
River  and  Ching  River. 
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The  Use  of  Wood  Piles  DrlTen  at  an 
Angle  in  Dock  Construction.* 

At  Bremen,  and  notably  at  Bremerhaven. 
'  it  is  the  practice  to  construct  much  of  the 
new  work  in  the  dry.  The  area  to  be  en- 
closed is  stripped,  by  land  dredges  and 
cars,  to  3  or  4  ft.  below  low  water,  and 
is  kept  dry  by  pumps.  Along  the  proposed 
line  of  quay  wall,  two  single  rail  tracks  are 
laid,  about  33  ft.  apart;  these  serve  to 
carry  a  pile  driver  which  traverses  a 
carriage  supported  by  the  two  rails.  The 
pile  driver  is  arranged  to  swivel  in  two 
directions;  thus  the  driver  can  be  placed 
with  great  precision  and  dispatch,  and  pile.s 
can  be  driven  at  any  desired  batter.  It  is 
the  practice  to  select  long  piles,  and  first 
drive  each  tenth  bent  of  piles.  The  ways 
are  marked  with  a  metric  scale,  and  an 
attendant  records  the  position  of  the  pile 
at  each  fifth  or  tenth  blow.  From  these 
data  piles  of  suitable  length  are  selected 
for  the  intervening  nine  bents,  and  a  sim- 
ilar record  of  driving  is  kept.  Should  one 
or  more  piles  in  a  group  settle  too  much 
during  the  iast  ten  blows,  a  longer  pile 
is  driven  in  the  bent  or  in  the  adjoining 
bents  to  give  additional  bearing  power. 
The  bents,  when  driven,  batter  about  1 
on  6,  like  the  letter  A.  At  the  cross  of 
the  A,  two  strong  timbers  are  bolted  to 
the  framed  piles,  and  longitudinal  wales 
are  bolted  to  the  piles  and  &ide  pieces,  and 
a  6-in.  wood  floor  completes  the  founda- 
tion. Upon  this  foundation  a  quay  wall  of 
rubble-faced  concrete  is  built,  and  is  bonded 
to  the  rear  piles  by  tension  rods,  after 
which  the  area  is  opened  and  excavated  to 
the  full  depth  by  dredges.  A  construction 
of  this  kind  resists  most  effectively  the 
thrust  from  the  landward  mass  of  earth, 
the  outer  piles  being  compressed  and  the 
rear  piles  in  tension.  ' 

Mr.  Claussen,  Dock  Engineer  at  Bremer- 
haven, says  that  he  considers  15  tons  per 
pile  a  safe  load  when  used  in  tension.  A 
number  of  long  walls,  such  as  the  sides  of 
a  dry  dock,  quay  walls,  and  locks  in  use 
for  ten  years,  were  remarkably  straight, 
and  offered  strong  evidence  as  to  the  value 
of  this  system  of  construction.  This  could 
not  be  used  if  limnoria  or  teredo  were 
present,  unless  the  piles  in  the  outer  row 
were  covered  by  a  concrete  wall;  but  it 
might  have  application  for  mooring  bits, 
etc.,  where  the  piling  is  protected,  and  per- 
haps would  be  advantageous  where  it  is 
required  to  erect  a  temporary  bulkhead 
and  load  the  ground  landward  for  a  year 
or  more,  so  as  to  consolidate  it  before 
commencing  the  permanent  construction  of 
a  quay  wall. 


•Abstracted  from  a  paper  In  the  Proceed- 
Ines  American  Society  Civil  Engineers,  Vol. 
XXXIV,  entitled  "Notes  on  Dock  and  Har- 
bors." by  Luther  Wagoner.  The  paper  is  to 
bo  presented  before  the  society  on  Sept.  2, 
1908. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  liave  on 
file  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  In  sending  for 
catalogs  reviewed  or  advertised  in  this  pa- 
per, you  will  confer  a  favor  on  us  if  you 
will  write  direct  to  the  advertisers  and  state 
that  you  saw  the  catalog  mentioned  in  En- 
gineering-Contracting. If  you  are  in  the 
market  for  tools,  machinery  or  supplies,  tell 
us  and  we  will  notify  promptly  the  leading 
manufacturers. 

No.  0743.  Granite  Roofing. — Eastern  Gran- 
ite Rooflng  Co.,  New  York  City. 

This  64-paKe  immphlet  illustrates  a  great 
variety  of  buildings  on  which  granite  rooflng 
has  been '  used.  The  rooflng  Itself  Is  de- 
scribed in  some  detail  and  hints  are  given  as 
to  the  best  methods  of  putting  It  In  place 
and  keeping  it  in  proper  repair. 

No.  0744.  Foundry  Supplies. — Frederic  P. 
Stfevens,  Detroit,  Mich. 

This  Is  an  unusually  complete  catalog  of 
223  pages.  It  lists  a  large  line  of  founders' 
tools  and  supplies.  Each  of  the  articles  list- 
ed is  Illustrated  and  described  In  such  de- 
tail as  Is  necessary  to  make  the  merits  clear. 
Tables  of  dimensions,  capacities,  price-lists, 
etc.,  are  also  given.  The  catalog  is  provided 
with  a  well  arranged  index. 

No.  0745.  Leather  Packing.  —  Detroit 
Leather  Specialty  Co.,  Inc.,  Detroit,  Mich. 

This  pamphlet  presents  In  a  convincing 
manner  the  requirements  and  advantages  or 
leather  packing  and  there  are  also  a  large 
number  of  testimonial  letters  from  Arms 
which  have  used  these  packings.  It  may  be 
noted  that  the  company  does  not  make  up 
packings  and  keep  them  In  stock,  but  manu- 
factures each  size  and  style  of  packing  to  the 
specifications  of  the  purchaser.  The  argu- 
ment in  favor  of  this  method  of  supplying 
packing  is  well  worth  reading. 

No.  0746.  Sarco  Mineral  Rubber  Pipe  Coat- 
ing.—Standard  Asphalt  &  Rubber  Co.,  Chi- 
cago. 

Recent  experience  with  the  rusting  and  pit- 
ting of  steel  water  pipe  makes  the  contents 
of  this  pamphlet  of  particular  Interest  to 
water  works  engineers.  The  coating  which 
Is  described  Is  claimed  to  be  a  perfect  In- 
sulator against  electric  currents  as  well  as 
against  the  ordinary  attacks  of  rust  from 
moisture.  The  method  of  applying  the  coat- 
ing, the  composition  and  some  Idea  as  to  the 
cost  are  given. 

No.  0747.  ^Cast  Iron  Specials. — James  B. 
Clow  A  Sons.  Chicago,  III. 

The  company  named  above  la  well  known 
for  its  extensive  line  of  cast  iron  pipe,  hy- 
drants and  specials  of  all  kinds  for  water 
works  engineers.  This  book  of  181  pages  Il- 
lustrates and  describes  all  of  these  various 
articles  and  gives  their  cost  prices.  The  ar- 
ticles listed  Include  practically  everything  In 
the  way  of  valves,  hydrants,  water  works 
tools,  fountains,  etc.,  used  by  the  city  water 
works  departments.  It  Is  so  well  arranged 
and  printed  and  so  complete  that  water 
works  superintendents  should  make  a  point 
of  having  it  on  file. 

No.  0748.  Hoisting  Engines. — The  John  F. 
Byers  Machine  Co.,  Ravenna,  O. 

This  company,  as  most  of  our  readers 
know,  manufacture  a  very  complete  line  of 
portable  and  semi-portable  hoisting  engines. 
This  pamphlet  describes  the  construction  of 
these  machines  in  some  detail,  gives  weights, 
dimensions,  prices,  etc.  In  addition  to  hoist- 
ing engines  the  catalog  illustrates  and  de- 
scribes contractors  locomotives,  derricks, 
winches  and  derrick  fittings  and  supplies. 
The  line  of  goods  shown  Is  very  complete  and 
contractors  will  do  well  to  have  a  copy  of 
this  catalog  on  file. 

No.  0749.  Concrete  Machinery. — Dykema 
Co.,  Grand  Rapids,  Mich. 

This  large  pamphlet  descrlt>es  and  illus- 
trates a  large  line  of  machinery  and  tools  for 
concrete  block,  tile  and  ornament  manufac- 
ture. The  company's  dry  process  block  and 
brick  machines  are  very  fully  shown,  and 
also  its  wet  process  molds.  Tile  and  sewer 
pipe  molds  are  described  and  also  molds  for 
columns,  balusters  and  other  ornamental 
work. 

No.  0750.  The  Allls-Chalmers  Work*  and 
Products.— Allls-Chalmers  Co.,  Milwaukee, 
Wis. 

This  handsome  pamphlet  gives  a  descrip- 
tive account  of  the  works  and  products  of 
the  company  named.  Each  of  the  several 
classes  of  products  Is  treated  separately,  and 


altogether  a  very  good  Idea  Is  given  of  tlif 
wide  range  of  manufacturing  activity  of  tbe 
company's  works. 

No.  0751.  Concrete  Mixers. — Samaon  Ma- 
chine Co.,  St  Louis,  Mo. 

This  pamphlet  describes  and  lilustnitei  a 
hand  power  concrete  mixer  of  314  cu.  ft  ca- 
pacity of  mixed  concrete.  The  operation  of 
the  mixer  and  its  several  merits  are  let 
forth  In  an  Interesting  manner. 

No.  0752.  Price  List  of  Wire  Rope  and 
Wire. — John  A.  Roebllng's  Sons  Co.,  Tren- 
ton, N.  J. 

This  is  a  very  handy,  little,  general  cata- 
log and  price  li.st  of  the  line  of  wire  rape 
and  wire  products  of  the  company  natneil. 
The  several  styles  of  rope  are  descrlM. 
hints  are  given  for  the  handling  and  care 
of  wire  rope,  and  suspension  bridge  cable 
wire  and  cableivays  are  discussed.  I'sera  of 
wire  rope  should  have  this  pocket  catalog 
at  hand. 


Personals. 

Havemeyer  Construction  Co..  of  Chicaxo. 
111.,  has  removed  to  its  new  ofllces  at  145  La 
Salle  street,  that  city. 

Col.  William  C.  Gorgas,  Chief  Sanitary  Of- 
ficer of  the  Isthmian  Canal  Zone.  ha»  be»n 
elected  President  of  the  American  Medical 
Association. 

Mr.  Louis  W.  Spencer  has  been  trans- 
ferred as  an  Assistant  Engineer  from  th« 
Bureau  of  Highways  of  Queens  Borouirh. 
New  York  City,  to  the  Topographical  Burfsu 
of  that  Borough. 

Mr.  W.  J.  Rashleigh,  Superintendent  of 
the  St.  James  Mine  at  Aurora,  Minn.,  hat 
been  appointed  Superintendent  of  Construc- 
tion for  the  sewer  system  which  is  to  be  In- 
stalled In  that  city. 

Mr.  H.  P.  Parrock,  formerly  Chief  Emrt- 
neer  of  the  Youngstown  Foundrj-  &  Machine 
Co.,  Youngstown,  O.,  has  been  appointed 
Chief  Consulting  Engineer  for  "William  B. 
Hough  Co.,  Chicago,  lU. 

Mr.  Geo.  W.  Arnold.  C.  E.,  of  Glyndon. 
Md..  on  the  advice  of  his  physician,  hai 
been  obliged  to  discontinue  tunnel  engineer- 
ing for  several  months,  during  which  time 
he  will  engage  In  private  engineering  prac- 
tice. 

Messrs.  James  M.  Mount,  of.  Montgomery 
County,  Md.;  William  C.  Johnson,  of  Wash- 
ington. D.  C:  Dr.  Thomas  B.  Johnson.  Otho 
J.  Keller  and  William  O.  Keller,  of  Freder- 
ick, have  organized  the  Highway  Construc- 
tion Co.,  of  Frederick.  Md..  and  will  engage 
In  a  general  contracting  business. 

At  the  last  meeting  before  the  summer  re- 
cess of  the  Engineers'  Club  of  Philadelphia, 
i>n  June  6.  Mr.  H.  S.  Rlghter  described  'The 
Elevation  of  the  Philadelphia  A  Wa»hln(ttor. 
R.  R  Co.'s  Tracks  Through  WllmlnRton- 
Del.."  and  Mr.  Myron  H.  Lewis  read  a  oaper 
on  "Water-proofing— An  Engineering  Prob- 
lem." 

Messrs.  tiogan  Waller  Page.  Director  o( 
the  U.  S.  Office  of  Public  Roads.  Clifford 
Richardson,  Proprietor  of  the  New  Toi* 
Testing  Laboratories,  and  Col.  Charles  G. 
Bromwell.  Corps  of  Engineers,  U.  8.  Annr. 
have  been  designated  by  President  Roosevelt 
as  the  official  delegates  of  this  country  to  the 
International  Roads  Congress  at  Parts. 

Sir  Robert  OiUeaple  Reld,  railroad  buMer 
and  capitalist,  died  June  3.  He  was  a  natlTe 
of  Scotland,  and  went  In  1$65  to  AustimUa. 
where  he  engaged  In  mining  and  puUk 
works.  Six  years  later  he  came  to  Amenct- 
taking  up  active  work  as  a  railway  «od 
bridge  builder.  One  of  his  first  undertaMnp 
was  the  construction  of  the  International 
bridge  across  the  Niagara  River.  Mr.  R*ld» 
greatest  work,  from  a  physical  atandpolol. 
was  on  the  Canadian  Pacific  north  of  late 
.Superior,  which  Included  a  tunnel  450  feet 
in  length  through  solid  granite.  He  was  aw 
largely  Interested  In  Newfoundland  coal  land 
developments. 

Lieut. -Col.  Harry  F.  Hodges.  Corp*  of  E»- 
glncers,  U.  S.  Army,  and  Chief  Purchasing 
Officer  of  the  Isthmian  Canal  Commls»k«n. 
has  been  made  a  member  of  the  Comols- 
slon.  vice  Jackson  S.  Smith,  resigned.  Col- 
Hodges  will  retain  his  status  In  the  army 
MaJ.  Carroll  A.  Devol.  Quartermaster's  Df- 
oartment,  who  has  been  on  duty  In  Wajn- 
Ington  as  a  member  of  the  gen«ial  staff,  n*> 
been  appointed  head  of  the  Department  01 
Lat>or,  Quarters,  Subsistence  and  Comn^- 
sary,  with  headquai^ers  on  the  Isthmus.  He 
will  be  assisted  In  his  work  by  Maj.  Eufene 
F.  Wilson  of  the  artillery  corpa  The  posi- 
tion of  chief  purchasing  officer  made  vacant 
bv  the  appointment  of  Col.  Hodges  on  the 
commission  will  he  filled  by  Capt.  Frank 
C.  Boggs.  Corps  of  Engineers,  who  at  pw- 
ent  Is  the  Assisting  Purchaislng  OAeer. 
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•The   Educational  Advertlseinent  and 

Why  the  Interest  in  It  Is 

Perennial. 

All  advertising  is  educational  in  that  it 
supplies  information,  but  we  prefer  to  ap- 
ply the  word  educational  to  that  class  of 
advertisements  whose  object  is  to  educate 
the  public  to  the  use  of  a  particular  class  of 
product  regardless  of  the  particular  firm 
that  makes  it.  For  example,  the  books  is- 
sued by  the  Atlas  Portland  Cement  Co.  are 
educational  advertisements,  their  aim  being 
to  disseminate  knowledge  as  to  concrete 
construction.  So  far  as  most  of  the  Atlas 
books  are  concerned,  they  are  so  free  of 
any  direct  advertisement  of  Atlas  cement 
that  they  might  well  bear  the  "compliments" 
of  any  other  cement  company. 

Does  this  sort  of  advertising  pay?  In 
our  judgment  it  pays  richly,  for,  while  the 
name  of  the  advertiser  is  not  stamped  on 
every  paragraph  of  the  publication,  it  is 
stamped  upon  the  memory  of  the  reader  by 
virtue  of  the  ctssociation  of  ideas.  Give  a 
man  a  good  pocketknife  and  he  is  likely  to 
think  of  the  giver  very  frequently  when  he 
uses  the  knife.  'Yet  your  name  is  not 
stamped  upon  the  knife  to  remind  him. 
The  association  of  ideas  is  sufficient  So, 
too,  when  a  firm  gives  a  good  catalog  and 
when  it  supplies  useful  information  in  an 
advertisement,  the  association  of  ideas 
serves  to  impress  the  name  of  the  firm  upon 
the  reader  of  the  catalog  or  advertisement. 

The  drumming  advertisement  becomes 
wearisome  if  it  is  persisted  in  without  va- 
riation, hence  it  is  wise  to  use  educational 
advertisements  for  variety.  A  few  manu- 
facturers publish  "house  org^ans"  of  the  ed- 
ucational sort,  and  doubtless  find  it  profit- 
able to  do  so.  We  believe,  however,  that 
they  would  find  it  infinitely  more  profitable 
if  they  were  to  put  the  same  money  and 
brains  into  a  series  of  educational  adver- 
tisements in  the  best  periodicals.  It  is  true 
that  they  could  not  furnish  the  same  bulk 
of  reading  matter  without  undue  expense, 
but  readers  are  already  burdened  with  bulk, 
and  what  they  now  seek  is  quality.  One 
column  a  week  of  truly  valuable  data  pub- 
lished in  the  advertising  pages  of  a  good 
journal  would  be  read  by  more  people,  sev- 
eral times  over,  than  now  read  the  pages 
of  the  best  "house  organ"  in  the  world. 

Why  have  advertisers  been  slow  to  recog- 
nize this  fact?  The  answer  seems  clear. 
As  soon  as  an  advertiser  has  prepared  an 
article  -containing  valuable  data,  he  is  tempt- 
ed to  send  it  to  a  number  of  journals  as  a 
contributed  article  for  their  reading  col- 
umns. Now,  the  best  journals  do  not  care 
for  contributed  articles  that  are  not  their 
exclusive  property.  Hence  the  article  is 
likely  to  be  rejected  by  several  of  the  jour- 
nals when  they  learn  that  it  is  not  to  be 
exclusively  theirs.  This  is  discouraging, 
but  what  is  even  more  discouraging  is  the 
blue-penciling  that  the  article  is  apt  to  re- 
ceive. Even  a  sugar  coated  pill  of  adver- 
tising in  the  article  may  be  rejected  by  the 
editor.    So,  all  in  all,  writing  educational 


Vidvertising  articles  for  the  technical  press 
is  discouraging,  to  say  the  least 

Faced  by  this  trouble,  the  advertiser  turns 
to  the  "house  organ"  or  the  periodical  cir- 
cular as  a  solution  of  the  problem.  In  do- 
ing so  he  overlooks  the  splendid  opportu- 
nity that  exists  in  the  advertising  pages  of 
high  class  periodicals.  There  he  will  find 
an  audience  of  many  thousand  men,  ready 
to  listen  if  they  but  hear  a  voice  other  than 
the  voice  of  the  "barker."  Most  advertise- 
ments, as  they  are  now  gotten  up,  are  like 
the  cry  of  the  "ballyhoo  man,"  calling  at- 
tention to  the  fact  that  there  is  a  show  (a 
catalog)  going  on  inside.  Why  not  stage 
the  show  outside,  where  all  can  see?  Why 
not  give  a  performance  that  all  will  pause 
to  see?  It  can  be  done,  and  the  wonder 
is  that  so  few  advertisers  have  appreciated 
the  possibilities  in  this  line. 

If  each  advertiser  were  to  print  some 
valuable,  original  facts,  figures  or  sugges- 
tions in  his  advertisement  every  week,  the 
readers  of  a  journal  would  form  not  only 
the  habit  of  looking  for  new  information 
in  the  advertising  columns,  but  would  form 
the  habit  also  of  clipping  out  advertisements 
and  pasting  them  into  a  scrap  book. 

Along  with  the  educational  matter  thus 
published,  the  advertiser  can  weave  in  some 
direct  advertising  without  making  it  obnox- 
iously prominent 

It  takes  work  to  produce  a  series  of  edu- 
cational advertisements,  but  it  takes  work, 
anyway,  to  sell  a  product,  and  no  work 
brings  richer  returns  than  that  devoted  to 
the  education  of  the  buying  public  by  means 
of  advertisements.  Certain  firms  could 
profitably  insist  upon  having  their  salesmen 
fend  in  data  and  practical  hints  every  week, 
for  use  in  educational  advertisements. 
Salesmen  are  constantly  seeing  good  "tricks 
of  the  trade"  in  use  by  contractors  and 
others  for  economizing  labor,  and  such 
"tricks"  form  the  best  kind  of  educational 
advertising. 

It  would  pay  many  a  firm  to  employ  an 
engineer  whose  sole  duty  would  be  to  travel 
about  gathering  material  for  educational 
advertisements  such  as  we  have  outlined 
above. 

If  these  things  were  done,  the  advertising 
pages  of  a  journal  might  rival  the  reading 
pages — and  why  not?  The  advertising 
section  would  thus  become  a  community 
"house  organ"  of  the  highest  value.  It  is 
our  belief  that  this  is  the  trend  of  technical 
advertising  as  dimly  foreshadowed  by  the 
few  educational  advertisements  that  are 
now  appearing. 

On  the  merits  of  any  machine  there  is 
a  limit  to  the  arguments  that  may  be  ad- 
vanced. Hence  there  is  a  limit  to  the 
"drumming  advertisement"  But  there  is 
no  limit  to  the  educational  advertisement 
describing  the  use  of  any  product  Hence 
the  educational  advertisement  possesses  an 
interest  that  is  perennial. 


The   Chinese   Government  owns   a  tele- 
graph system  covering  22,419  miles  of  lines. 
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The  Limitations   of    Concrete'  as   a 
Material  for  Columns. 

Two  weeks  ago  we  gave  a  large  atnouni 
of  space  to  records  of  tests  of  hooped  con- 
crete columns,  and  pointed  out  some  of  the 
practical  limitations  which  these  records 
indicated.  On  another  page  we  publish  a 
consideration  of  the  concrete  column  which 
serves  to  indicate  still  further  its  limita- 
tions. The  facts  brought  forward  in  this 
last  discussion  are  by  no  means  new  but 
they  have  seldom  been  stated  so  specifically, 
and  for  that  reason  they  merit  careful  read- 
ing. It  should  be  observed  that  the  thing 
proved  is  not  that  the  concrete  column  has 
no  place  in  building  construction  but  that 
its  place  has  quite  definite  limits. 

The  fact  of  these  limits  will  come  as  a 
surprise  to  some  engineers.  There  will  be 
some  also  who  will  vigorously  deny  their 
truth.  It  has  been  and  will  again  be  point- 
itd  out  that  structures  of  10  and  15  stories 
have  been  built  with  concrete  columns  and 
.  are  in  every  respect  durable  and  sturdy 
structures.  No  one  can  dispute  this  claim, 
but  it  does  not  meet  the  criticism  presented. 
The  facts  are  that  under  the  same  condi- 
tions a  concrete  column  while  costing  only 
half  as  much  as  a  steel  column  takes  up 
from  two  to  three  times  the  room  that  a 
steel  column  will.  This  comparison,  more- 
over, is  made  with  a  steel  column  filled  and 
covered  with  concrete  so  that  the  matter  of 
fire  resistance  is  'evened  up. 

In  buildings  where  the  space  occupied  is 
of  small  consequence  and  where  great  du- 
rability is  sought  the  concrete  column  has 
an  important  place.  Elsewhere  some  other 
type  of  column  construction  is  likely  to  be 
superior.  It  may  be  the  type  in  which  the 
steel  is  sufficient  to  carry  the  load  and  the 
concrete  envelope  serves  merely  to  add 
stiffness  and  fire  protection  and  a  factor  of 
safety.  It  is  more  likely  to  be  the  type  in 
which  the  steel  forms  a  column  large 
enough  to  carry  the  dead  loads  and  con- 
struction loads  and  the  encasing  concrete 
adds  enough  strength  to  care  for  the  live' 
loads.  The  last  type  is  substantially  the 
type  used  in  the  McGraw  building  men- 
tioned in  the  article  in  another  page  to 
which  we  have  referred. 

There  is  no  good  reason  why  columns  of 
either  of  these  two  types  should  not  be 
used  in  connection  with  reinforced  con- 
crete floors  and,  if  wished,  with  reinforced 
concrete  walls,  roof  and  other  building ' 
parts  of  concrete.  Other  reasons  than  true 
engineering  reasons  have  fostered  the  idea 
that  the  all  concrete  construction  possessed 
superiority  over  the  combination  construc- 
tion. The  facts  are  that  the  all-concrete 
type  is  cheaper  and  best  under  certain  con- 
ditions while  the  combination  construction 
is  under  different  conditions  the  cheaper 
and  better.  This  is  the  point  clearly  indi- 
cated in  the  article  referred  to  and  it  is 
the  point  which  makes  that  article  of  direct 
value. 


Concrete  and  Reinforced  Concrete  Section 


Note:  This  Section  is  devoted  to  methods  and  costs  of  constructing  concrete 
and  reinforced  concrete  structures.  It  will  cover  the  selection,  testing  and  pro- 
portioning of  concrete  materials;  latwratory  tests  of  concrete;  concrete  mixing, 
transportation  and  placing ;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  also  contain  articleai  on  new  and  interestiii{ 
developments  In  the  design  of  reinforced  concrete. 


Some  Examples  of  European  Use  of 

Concrete  Piles  in  Wharf  and 

Dock  Work. 

The  following  is  abstracted  from  a  paper 
by  Luther  Wagoner  entitled  "Notes  Upon 
Docks  and  Harbors,"  appearing  in  the  Pro- 
ceedings American  Society  Civil  Engineers, 
Vol.  XXXIV,  page  446.  The  paper  is  to 
be  presented  before  the  society  on  Sept. 
2,  1908: 

Concrete  piUng  has  been  used  in  Ra- 
venna, Venice,  Boulogne,  Rotterdam,  Ham- 
burg, Southampton,  and  a  number  of  places. 
Speaking  generally,  the  experience  has  been 
satisfactory,  although  in  some  cases  serious 
difficulty  has  been  encountered  in  driving 
such  piling.  Some  trouble  was  observed 
in  Hamburg,  where  concrete  piles,  from  30 
to  36  ft.  long,  were  being  driven  for  the 
launching  ways  of  a  shipyard,  many  of  the 
piles  being  badly  broomed  and  broken.  In 
this  case,  they  were  driven  in  a  sand  fill, 
without  the  use  of  a  water- jet. 

Southampton  is  the  best  place  at  which 
to  observe  such  work  as  experience  there 
covers  a  longer  time,  and  the  piles  are  ot 
greater  dimensions  than  elsewhere.  At  tht 
time  of  the  writer's  visit,  16  by  18-in.  piles, 
60  ft  long,  were  being  driven  as  sheet-pil- 
ing at  the  front  of  a  quay  wall  which  had 
failed  by  sliding  outward.  These  piles 
were  driven  about  30  in.  in  front  of  the 
wall  by  using  a  j.et  and  a  steel  bonnet 
lined  with,  a  cushion  of  sawdust.  The 
penetration  was  28  ft.,  a  heavy  steam  ham- 
mer being  used  for  driving.  Embedded  in 
each  pile  near  its  center  there  was  a  %- 
in.  iron  jet  pipe  with  an  elbow  about  2 
ft.  from  the  top.  At  the  bottom  this  pipe 
was  screwed  into  a  cast-iron  point;  the 
nozzle  opening  was  %  in.  The  pressure 
was  200  lbs.  and  the  quantity  of  water  used 
was  from  5.5  to  6  cu.  ft.  per  minute.  At 
least  60  days  was  allowed  for  seasoning. 
No  trouble  was  experienced  in  driving,  and 
no  brooming  or  breakage  was  noticed. 

At  this  place  there  is  a  coal  wharf  on 
reinforced  concrete  piles  which  also  has 
diagonal  braces  of  concrete  and  a  concrete 
deck.  This  wharf  has  been  subjected  to 
an  unusual  amount  of  buffeting  and  hard 
service,  and  is  quite  elastic.  Two  piles 
which  were  broken  off  under  water  by  a 
collision  were  repaired  by  divers.  The 
broken  parts  were  removed,  then  an  iron 
tube  was  inserted  and  caulked  in  place, 
after  which  the  tube  was  pumped  out  and 
filled  with  concrete. 

Extensive  improvements  being  under  way 


for  the  London  &  South  Western  Railway 
(the  owner  of  the  docks),  their  engineer. 
Mr.  Shields,  had  just  completed  a  careful 
inspection  of  all  concrete  work.  He  ^^ 
ported  that  all  work  below  water  was  is 
sound  condition,  but  that  a  few  renuric- 
able  cases  of  rusting  and  exfoliation  lud 
occurred  above  the  water,  for  which  do 
satisfactory  explanation  could  be  found.  In 
this  the  writer  saw  a  very  strong  resem- 
blance to  the  failure  of  expanded  metal  in 
concrete  floors,  reported  to  the  Sttudural 
Association  of  San  Francisco  in  1906.  As 
a  final  result,  it  was  decided  that  for  an; 
new  work  at  Southampton,  there  should 
never  be  less  than  2  ins.  of  concrete  cov- 
ering the  -  reinforcement,  both  above  and 
below  water. 

At  Paris  the  writer  was  informed  by  E 
T.  Quinnette  de  Rochemont,*  M.  Am.  Soc 
C.  E.,  that  although  the  length  of  ex- 
perience with  reinforced  concrete  piles  ww 
not  greater  than  from  5  to  7  years,  be 
was  favorably  impressed,  and  that  the 
Corps  of  the  Fonts  el  Chaussies  wonM 
use  them  freely  if  the  conditions  required 
it. 

Young's  million-dollar  pier  at  Atlantic 
City  is  an  example,  on  a  large  scale,  ol 
the  use  of  concrete  piles.  These  piles  have 
a  riveted  case  of  3/16-in.  steel"  to  which 
is  secured  a  concrete  point  They  were 
hoisted  into  position  and  filled  with  con- 
crete to  a  depth  about  equal  to  the  water; 
they  were  then  lowered  and  put  down  by 
jetting  about  15  ft  into  the  sand,  care  be- 
ing taken  to  have  the  concrete  filling  at 
all  times  above  the  surface  of  the  water. 
There  are  no  reinforcing  rods,  and,  when 
the  outer  galvanized  cylinder  fails,  the 
structure  must  depend  upon  the  tensOe 
strength  of  the  concrete  to  resist  the  lift- 
ing action  of  the  waves,  which,  owing  to 
the  exposed  position  of  the  pier,  may  be 
quite  severe  during  a  storm. 

In  Paris  the  writer  witnessed  a  dcnoa- 
stration  of  the  tCompressol  method  of 
preparing  foundations.  By  a  sort  of  pile 
driver,  a  heavy  conical  weight  is  dropped 
repeatedly  upon  the  soil,  amd  when  the 
desired  depth  is  obtained,  small  stones  are 
dropped  into  the  hole,  and,  by  special  forms 
of  conical  weights,  are  forced  down  and 
out  into  the  soil,  after  which  concrete  is 
rammed  into  place  by  the  same  means.  A 
completed  pile  will  generally  be  40  ins. 
in  diameter  and  have  a  bulb  at  the  base. 


*Inspecteur  O^nenil  dea   Fonts  et  Cbiof- 

tSee  EnKlneerlns-ContracUnK.  Oct  K.  ^>- 
page  320. 
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'  One  contractor  in  Belgium  has  eighteen 
of  tliese  machines  at  work.  There  are 
many  places  where  such  a  system  might 
be  used;  its  special  value  would  appear  to 
be  in  a  firm  soil  of  loam  requiring  piling, 
and  where  the  pile  tread  would  be  above 
the  permanent  water  plane.  Whether,  in 
pomt  of  economy,  it  presents  any  advan- 
tages over  some  of  the  patented  American 
systems  is  not  known  by  the  writer.  It  is 
asserted,  by  those  advocating  the  com- 
pressol  system,  that  owing  to  the  .thor- 
ough compression  given  to  the  ground, 
both  laterally  and  vertically,  combined  with 
the  mushroom  shaped  base  of  the  pile,  it 
is  capable  of  sustaining  two  or  three  times 
as  much  load  as  piles  used  in  American 
systems.  Certainly  there  must  be  consider- 
able merit  in  it,  otherwise  it  would  not  be 
used  so  extensively. 

The  Wear  of  Concrete. — Most  of  the 
quay  walls  observed  in  Europe  are  faced 
with  rubble  or  ashlar.  In  Belgium,  Hol- 
land and  Germany  they  have  a  rubble  fac- 
ing of  hexagonal  basalt  blocks  about  2  ft. 
deep,  to  prevent  wear.  In  the  Albert  Dock, 
London,  a  concrete  non-faced  quay  wall 
has  been  in  use  about  30  years,  and,  hav- 
ing been  subjected  to  much  buffeting  from 
lighters  as  well  as  ships,  it  has  worn  away 
about  2  ins. 

Careful  inspection  was  made  as  to  a  pos- 
sible action  at  or  near  the  water  line  due 
to  freezing,  or  wave  action,  or  both,  but 
nothing  noteworthy  was  seen.  However,  at 
Baltimore  there  is  a  noticeable  exception, 
for,  on  certain  bridge  piers,  and  for  a  ver- 
tical range  of  18  in.,  the  concrete  has  dis- 
integrated to  a  depth  of  several  inches 
about  at  the  ordinary  water  line.  Aside 
from  the  affected  part  of  the  concrete, 
which  was  covered  with  a  vegetable  growth 
more  dense  than  in  the  lower  unaltered 
part,  nothing  unusual  was  observed.  The 
concrete  above  and  below  the  affected  zone 
is  good. 

Various  theories  have  been  advanced  to 
account  for  the  decomposition.  The  most 
plausible  one  is  that  with  a  small  tidal 
ringe  there  is  a  destructive  action  by  the 
waves  lapping  the  affected  zone,  and  this, 
perhaps,  is  assisted  by  ice  action.  None  of 
the  theories  suggested,  when  weighed  and 
considered  in  reference  to  similar  struc- 
tures elsewhere,  appears  to  the  writer  as 
tenable.  Believing  it  worthy  of  investiga- 
tion, the  matter  has  been  reported  to  the 
United  States  Geological  Survey,  with  a 
request  for  an  investigation  and  report. 


■^s  a  means  of  checking  tuberculosis  in 
the  principal  cities  of  Brazil,  the  sanitary 
authorities  of  that  country  have  instituted 
a  campaign  involving   the   expenditure   of 

$1,250,000. 


The  two  headings  of  the  Loetschberg 
Tunnel,  Switzerland,  have  penetrated  the 
mountain  12,644  ft 


Some  (rf  tiie  Methods  of  Cuban  Block 
Makers  and  Cement  Workers. 

BY  GEORGE  BICE.* 

In  Cuba  they  make  concrete  blocks  on 
somewhat  different  plans  from  those  em- 
ployed in  the  United  States.  The  Cuban 
concrete  block  maker  uses  wood  molds  to 
a  considerable  extent,  one  of  which  is 
shown  by  Fig.  1.  Recently  the  manufac- 
turers of  concrete  block  making  machinery 
of  other  countries  have  been  shipping  mod- 
em forms  of  machines  for  this  work  into 
the  country,  with  the  result  that  there  are 
certain  block  makers  in  possession  of  thise 
machines.     But  the  g^reater  proportion  of 
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concrete  block  making  is  done  with  the 
cruder  types  of  devices.  The  business  is  a 
good  and  profitable  one  in  Cuba,  for  the 
reason  that  at  the  present  time  there  are 
many  new  structures  in  process  of  erec- 
tion, and  the  tendency  towards  concrete 
blocks  is  very  pronounced.  Cuban  archi- 
tects utilize  considerable  stone  and  cement 
work  in  all  of  their  buildings.  There  are 
but  very  few  fires  in  the  country.  Floors, 
walls  and  ceilings  are  all  of  the  stony  or 
cement  material.  Much  of  the  surfacing  is 
polished  and  looks  well. 

In  the  manufacture  of  concrete  blocks, 
the  native  workman  measures  off  the  sand 
in  the  usual  way  and  adds  to  it  the  ce- 
ment Ordinarily  the  proportion  is  four 
parts  of  sand  to  one  of  cement.  Then  the 
water  is  run  in  to  the  extent  of  making 
the  stuff  pliable  without  causing  it  to  stick 
to  the  molds.  A  great  trouble  has  been 
this  matter  of  the  stuff  adhering  to  the 
molds,  because  of  excessive  wetness.  Too 
much  water  likewise  makes  the  w6rk  flab- 
by. It  is  liable  to  settle  and  become  soggy 
when  removed  from  the  molds.  It  may 
warp  and  turn.  On  the  other  hand,  if  too 
dry,  the  stuff  cannot  adhere  well  and  may 
harden  prematurely  and  crack.  In  fact,  the 
manufacture  of  blocks  with  the  somewhat 
defective  apparatus  used  in  the  average 
Cuban  plant  is  somewhat  difficult 

The  wooden  mold  is  set  up  in  the  fashion 
exhibited  by  Fig.  1.  A  bottom  is  placed 
in  and  then  the  affair  is  filled  by  shovelling 
the  mixture  of  cement  and  sand  into  it. 
Next  comes  the  tamping.  The  tamping  in 
this  country  is  done  with  a  device  con- 
structed of  hardwood,  shaped  as  shown  in 


'Melrose  Htghlands,  Mam. 


Fig.  4.  Sometimes  one  native  does  the 
tamping  and  sometimes  two.  Lads  are  em- 
ployed for  this  work.  The  tamping  should 
by  rights  be  done  by  skilled  men.  All  the 
particles  should  be  tamped  until  the  block 
is  compact  from  bottom  to  top.  The 
smallest  voids  should  not  exist  Air  spaces 
will  ruin  the  block  as  all  know.  Blocks 
are  also  made  under  heavy  pressure  by 
mechanical  apparatus,  but  most  of  the 
blocks  are  tamped  by  hand. 

Some  of  the  mechanical  tamping  devices 
I  saw  in  use  were  constructed  to  compress 
the  blocks  from  all  sides  at  one  time,  re- 
sulting in  the  development  of  thin  layers, 
preventing  the  air  from  escaping  from  the 
interior.  The  air  is  simply  compressed  in- 
side and  air  holes  resiilt.  After  the  mold 
is  tamped  good  and  full,  the  process  of 
floating  off  is  performed,  by  using  a  de- 
vice to  scrape  off  the  surplus-  materia) 
which  may  have  piled  up  beyond  the  edges 
of  the  mold.  A  pallett  is  pushed  along  on 
the  exposed  side  and  this  side  is  properly 
smoothed. 

The  mold  is  now  ready  to  turn  so  as  to 
get  the  core  out.  Fig.  1  shows  one  of  the 
plain  patterns  of  cores.  The  core  is  quite 
easily  loosened  by  pounding  on  the  wood 
with  a  hammer.  The  core  is  then  lifted 
directly  upwards  without  marring  the 
edges  of  the  form.  Fig.  2  shows  the  form 
of  the  mold  when  locked  up  and  a  finished 
block  is  shown  by  Fig.  3.  Fig.  4  shows 
some  of  the  devices  employed  in  the  shap- 
ing of  blocks  to  some  special  design.  A 
gutter  tool  is  exhibited  and  a  combination 
mallet  and  one  of  the  trowel  devices 
shaped  for  doing  cornering  work.  An 
edger  of  the  Cuban  pattern  is  also  shown 
and  a  jointer. 

Curing  is  by  no  means  a  simple  opera- 


Wfn^lr- 


Fig.  2. 


tion.  I  have  seen  good  blocks  ruined  at 
the  curing.  On  the  other  hand,  defec- 
tively molded  blocks  are  often  improved  in 
the  curing  operation.  One  should  pile  the 
blocks  as  closely  as  possible  together  and 
keep  them  under  cover,  free  from  the  ef- 
fects of  high  winds  and  storms.  The ' 
Cuban  does  not  always  realize  this.  He 
takes  chances  on  the  weather  and  places 
the  blocks  outside  where  they  are  often- 
times rained  upon  before  they  are  cured. 
After  the  material  in  the  blocks  is  set  a 
spray  can  be  discharged  upon  them  with 
good  effect,  and  this  is  done  in  some  of 
the  works.  More  often,  water  is  deluged 
over  the  blocks  at  intervals  and  chances 
upon  regularity  of  curing  are  taken.   After 
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several  days,  the  blocks'  will  absorb  no 
more  moisture,  as  a  rule,  and  then  the 
middle  curing  of  two  weeks'  duration  oc- 
curs. Of  course,  rush  orders  come  along, 
and  rather  than  lose  the  oi^>ortunity  for 
business,  the  manufacturer  of  blocks  in 
this  country,  like  the  manufacturer  of 
blocks  in  the  United  States,  takes  the 
chances  on  letting  the  goods  go  before  the 


'-^iE?'      .dC^ 


BlocK. 
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Fig.  3. 


blocks  are  completely  cured.  He  makes  a 
mistake  by  doing  this.  Sometimes  the  er- 
ror is  a  serious  one  and  his  business  is 
handicapped  for  a  long  time  afterwards. 
It  is  best  to  get  a  good  stock  ahead  and 
draw  upon  the  thoroughly  cured  stock 
only,  no  matter  how  great  the  inducements 
may  be  to  sell  ahead  of  time. 
Figure  3  is  a  drawing  of  one  of  the 


FiB.4. 

styles  of  block  mostly  used  in  Cuba.  It 
also  gives  a  sketch  of  the  system  usually 
employed  here  for  supporting  the  end  of  a 
beam  on  a  block  wall.  The  blackened  por- 
tion represents  the  gripping  device  in  iron. 
These  grips  are  molded  in  wrought  iron 
and  are  very  strong.  They  are  bolted  to 
the  ends  of  the  beams. 


The  water  filtration  works  of  Pittsburg, 
Pa.,  are  to  be  extended  and  bids  are  now 
being  asked  until  June  29  for  the  excava- 
tion, grading,  concrete  work,  track  system 
and  main  pipe  systems  in  connection  with 
the  ten  additional  filters.  The  auxiliary 
filter  equipment  will  be  advertised  subse- 
quently, and  it  is  hoped  by  July  1.  Addi- 
tional work  to  provide  filtered  water  to  the 
city  of  Allegheny,  recently  annexed  to 
Pittsburg,  will  probably  be  advertised  by 
fall.  This  work  will  include  additional  ma- 
chinery at  the  low  level  pumping  stations 
and  an  entife  new  pumping  station  to  take 
water  from  the  new  filtered  water  reser- 
voir and  deliver  into  the  Allegheny  main, 
which  passes  through  the  filtration  works. 
Morris  Knowles  is  chief  engineer.  Bureau 
of  Filtration. 


A  Hifi^  Cost  for  a  Reinforced  Concrete 
Lining  of  a  Canal. 

We  have  been  furnished  with  the  fol- 
lowing figures  by  Mr.  A.  P.  Davis,  chief 
engineer  of  the  U.  S.  Reclamation  Service, 
on  the  cost  of  some  reinforced  concrete 
work  being  done  by  a  contractor  for  the 
U.  S.  Reclatnation  Service. 

The  concrete  is  being  cast  in  the  shape 
of  a  half  cylinder  8  ft  in  diameter  and 
2  ft  high,  and  is  designed  for  the  lining 
of  a  canal  on  the  side  of  a  canyon,  which 
is  very  di£Scult  of  access.  The  shapes  for 
this  lining  are  being  manufactured  on  a 
wagon  road  in  the  bottom  of  the  canyon, 
where  water  and  other  materials  are  avail- 
able, and  are  hoisted  by  a  cableway  and 
placed  in  the  canal,  the  successive  shapes 
being  cemented  together  to  form  the  lining 
of  the  canal.  The  figures  given  include 
only  the  manufacture  of  the  shapes  and  do 
not  include  the  placing. 

The  following  wages  were  paid  for  an 
8-hour  day: 

Foreman    $8.00 

Power  house  supt 4.16 

Mechanic  and  electrician 3.00 

Timekeeper    2.67 

Concrete  mixers  $2.50  to  3.00 

Common  laborers  2.50 

4-horse  team  and  driver 7.00 

2-horse  team  and  driver $4.50  to  5.00 

The  plant  used  on  the  work  was,  two 
No.  2  Aurora  rock  crushers,  two  half  yard 
size  Chicago  concrete  mixers,  and  Stude- 
baker  one  yard  dump  wagons  for  hauling 
sand,  gravel  and  cement.  Collapsible  steel 
forms  for  molding  concrete  shapes  were 
used,  centrifugal  pumps  and  modem  pipe 
for  wetting  concrete,  a  cableway  and  a 
power  plant  consisting  of  a  Morgan  Smith 
turbine,  a  Walker  generator,  transmission 
line,  electric  motors,  etc. 

The  costs  given  are  for  work  done  from 
Aug.  3  to  Nov.  9,  1907,  in  which  time  3,216 
shapes  were  cast,  amounting  to  1,468  cu. 
yds.,  there  being  in  a  single  shape  about 
0.45  cu.  yds. 

The  cement  and  steel  were  furnished  by 
the  government  to  the  contractor  at  the 
nearest  railroad  station,  and  it  cost  the 
contractor  $4.50  per  ton  for  delivering. 
The  cement  cost  the  government  delivered 
at  the  nearest  railroad  point  $2.68  per  bar- 
rel. An  average  of  1.22  bbls.  per  cu.  yd.  of 
concrete  was  used  last  season.  The  rein- 
forcing steel  cost,  at  the  nearest  railroad 
point  $0.0278  per  lb.  Placing  the  steel  cost 
the  government  1%  cts.  per  lb. 

Sand  and  gravel  cost,  delivered  at  the 
crusher,  $1.23  per  cu.  yd.  of  concrete,  98 
cts.  of  it  being  for  the  hauling.  The  sand 
used  was  such  as  would  pass  through  a 
screen,  four  meshes  to  the  inch.  The 
gravel  passed  through  a  1  in.  screen. 

The  mixtures  used  were  1-3-4,  and  1- 
2?4-4U.    The  cost  per  cubic  3rard  was: 

Plant  and  fixed  charge $  5.25 

General  expense   1.77 

Grading    and    leveling 0.17 


Excavating  and  hauling  sand  and 

gravel    La 

Screening  sand  and  gravel  aftd  mix- 
ing concrete  OiS 

Cement  857 

Hauling  and  placing  concrete LM 

Placing   reinforced   metal 058 

Setting  up  and  taking  down  forms..  2.67 

Qeaning  and  oiling  forms OiS 

Laying  bases  0.71 

Wetting  concrete   0.38 

Total  per  cubic  jrard $l8il 

This  includes  the  cost  of  all  materials 
and  labor,  except  the  cost  of  the  reinforc- 
ing steel.  The  large  item  of  '%c«d 
charges"  is  due  mainly  to  the  cost  of  fonos, 
which  are  made  of  steel  and  a  large  num- 
ber of  which  are  used.  Thus  nearly  %i 
per  cubic  yard  is  the  cost  of  the  material 
in  forms,  making  the  entire  cost  about  (8 
per  cu.  yd.  for  material  and  labor  in  fotoe. 
This  cost  for  concrete  is  extremely  Wgh, 
even  considering  the  wages  paid,  and  lilR> 
wise  the  cost  of  materials.  It  would  scan 
that  some  error  in  judgment  was  made  as 
to  the  methods  selected  in  doing  the  woric, 
or  that  the  laborers  were  not  well  nun- 
aged. 


A  Comparison  in   Economy  of  ReiB< 
forced   Concrete,  Cast   Iron  and 
Steel  Column  Constmction.* 

There  are  many  considerations  inrolTed 
in  the  proper  design  of  columns  for  build- 
ings. The  questions  include  not  only  the 
cost  of  the  column,  but  also  the  space  tak- 
en up  and  the  value  of  that  space  for 
other  purposes.  Reinforced  concrete  col- 
umns, while  cheaper  in  first  cost,  are  larger 
in  diameter  than  steel  or  cast  iron  columns, 
because  of  the  larger  unit  stresses  used  in 
the  latter.  It  is  the  purpose  of  this  artide 
to  compare  the  different  types  of  columns 
to  'find  out  under  which  conditions  die 
greatest  economy  is  secured. 

Concrete  columns  are  made  in  a  number 
of  ways,  having  the  concrete  held  in  place 
by  vertical  rods  hooped  together  with  wire 
wound  either  horizontally  or  in  a  spiral 
around  the  vertical  rods.  The  stresses  al- 
lowed per  sq.  in.  vary  from  350  lbs.  to 
1,000  lbs. 

Cast  iron  and  steel  columns  are  used 
largely  in  building  construction.  The  cast 
iron  columns  are  made  hollow  with  either 
a  round  or  square  section  and  the  steel 
columns  are  built  up  by  the  use  of  plates, 
angles,  channels,  I-bearhs  or  other  struc- 
tural shapes  riveted  together.  The  col- 
umns should  be  fireproof  with  tile  or  con- 
crete at  least  2  ins.  thick  so  as  to  resist  the 
action  of  fire. 

Taking  the  case  of  a  ten-story  building 
with  floor  loads  of  200  lbs.  per  sq.  ft  and 
a  roof  load  of  120  lbs.  per  sq.  ft,  we  will 
compare  the  cost  of  construction  of  con- 
crete columns  with  steel  and  cast  iron  col- 


•  Reprinted    from    an    article    In  "'CemtBt 
Age."  May,  1908.  by  H.  C.  Hutcblns. 
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omns.  We  will  assume  the  floor  panels 
as  16  ft.  X  20  ft.  equals  320  sq.  ft.' 
The  load  for  ten  floors  and  the 
roof  will  be  678,400  lbs.  We  wiU  take 
the  horizontally  hooped  concrete  stress 
at  750  lbs.  per  sq.  in.  Making  no 
allowance  for  the  vertical  rods,  and  the 
spirally  hooped  column  at  1,000  lbs.  per 
sq.  in.  for  the  concrete  and  8,000  lbs.  per 
sq.  in.  for  the  vertical  rods,  as  allowed 
by  the  code  of  the  Borough  of  Brooklyn. 
The  cast  iron  and  steel  columns  are  fig- 
ured from  the  Cambria  handbook.  The 
results  of  these  stresses  give  the  following 
sizes  for  the  different  columns. 

Horizontally  hooped  concrete  column,  34 
x34  ins.  square. 

Spirally  hooped  concrete  column,  30  ins. 
round. 

Cast  iron  column,  20  ins.  round,  1%  ins. 
metal. 

Steel  column  composed  of  two  channels 
15ins.x45  lbs.  and  two  plates  20x%  ins. 

The  cast  iron  column  is  the  smallest  in 
size  of  all  the  above  kinds.  The  space 
required  will  be  according  to  the  following 
table: 

Kind  of  Column. 

Horizontally  hooped  concrete 

Spirally  hooped   concrete 

Cast  iron  column 

Steel  column 


Cast  iron  columns  in 

place    0.03  per  lb. 

Steel  columns  in  place....  0.04  per  lb. 

Reinforcing  steel  for  con- 
crete column  in  place. .  0.03H  per  lb. 

Spiral  bands  for  hooping..  0.05  per  lb. 


construction  for  a  single  column  11  feet 
long  would  t>e  $2.68-$1.58Xll,  or  $12.10. 
It  would  therefore  take  the  cast  iron  col- 
umn 26  years  to"  save  its  extra  cost  by 
economy  of  floor  space. 
It  will  be  seen  by  this  method  of  analysis 


The  form  of  column  requiring  the  great-      that  the  more  expensive  forms  of  column 

TABLE  OF  COST  OP  CONSTRUCTION — PER  LINEAL  FOOT. 

Kind  of  Column.  Concrete. 

Horizontally  hooped  concrete $2.07 

Spirally   hooped   concrete 1.27 

Cast   iron   column 0.13 

Steel  column 0.18 


kletal. 

•Centering. 

Total. 

$0.85 

$0.80 

$3.72 

1.68 

1.00 

3.95 

6.90 

1.00 

8.03 

7.68 

0.60 

8.46 

est  floor  space  is  the  horizontally  hooped 
concrete  column,  which  at  the  same  time 
costs  the  least  to  build.  Now  the  question 
arises  whether  the  reduction  in  cost  com- 
pensates for  the  extra  floor  space  taken  up. 
Taking   a    comparison    between    the   hori- 


Area  in  sq.  ft. 

Percentage  of 

column  sec- 

panel taken 

tion. 

up  by  the 

column. 

Per  'cent. 

8.03  sq.  ft. 

2V4 

4.9    sq.  ft. 

1.53 

2.18  sq.  ft. 

0.68 

3.41  sq.  ft. 

1.07 

construction  are  cheaper  in  the  end  for 
high  buildings  where  the  floor  space  is  val- 
uable, while  for  factories  and  warehouses 
that  are  not  too  high  greater  economy  re- 
sults in  the  use  of  concrete  columns. 

The  designs  of  the  columns  for  buildings 
should  take  this  feature  into  account,  and 
each  should  be  figured  to  see  which  form 
of  column  will  give' the  greatest  economy. 
Where  property  values  are  high,  as  in  the 
business  districts  of  the  large  cities,  high 


The  cast  iron  and  the  steel  column 
were  figured  with  2  ins.  of  concrete  around 
them  for  fireproofing,  making  the  C.  I.  col- 
umn 20  ins.  dhuneter  and  the  steel  col- 
umn 20x16^  ins. 

The  cast  iron  column  is  the  most  eco- 
nomical of  floor  space,  and  the  concrete 
columns  require  much  more.  We  will  take 
the  case  of  a  downtown  office  building 
where  the  floor  space  rents  for  $3.00  per 
sq.  ft.  a  year.  It  would  be  worth  more 
to  the  person  renting  the  floor  space  to 
have  the  smallest  size  of  column.  If  we 
take  the  case  of  a  20-story  building,  the 
■  figures  above  would  represent  an  average 
of  all  the  floors  as  they  are  the  figures 
at  the  tenth  floor.  The  value  of  the  floor 
space  taken  up  by  the  columns  per  year 
will   be   as    follows: 

Value  at 
Area  cov-    $3.00  per 


vered. 


year. 


Kind  of  columns 
Horizontally  hooped. . 

concrete    8.03  sq.  ft.        $24.09 

Spirally  hooped  con-.. 

Crete 4.9  sq.  ft.  14.70 

Cast  iron  column 2.18  sq.  ft.  6.64 

Steel  column   3.41  sq.  ft.         10.23 

The  cost  of  construction  of  these  col- 
umns will  be  figured  on  the  following  ba- 
sis: 

Rock  concrete  in  place $7.00  per  cu.  yd. 

Cinder  concrete  for  fire-. . 

proofing   columns 4.50  per  cu.  yd. 

Forms  for  square  con- 

Crete   column 0.80  pec  lin.  ft. 

Forms  for  square  con- .... 

Crete  column 1.00  per  lin.  ft. 


zontally  hooped  concrete  column  and  the 
cast  iron  column  we  find  a  difference  in 
cost  of  $8.03— $3.27,  or  $4.31  per  foot.  For 
an  average  height  of  floor  of  II  ft.  the  dif- 
ference in  cost  per  floor  for  each  column 
would  be  $4.31X11,  or  $47.41. 

The  difference  in  the  value  of  the  floor 
space  per  year  would  be  $24.09— $6.54,  or 
$17.55.  From  these  figures  it  can  be  seen 
that  the  cast  iron  column  while  costing 
2.16  times  as  much  would  save  its  cost  in 
economy  of  floor  space  in  less  than  three 
years. 

In  a  factory  where  the  floor  space  is 
renting  from  25  cents  a  square  foot  it 
would  take  the  cast  iron  column  twelve 
times  as  long  to  save  its  extra  cost  of  con- 
struction, or  about  35  years,  which  is  long- 
er than  the  average  factory  building  stays 
unchanged. 

In  a  factory  building  three  stories  high 
we  would  have  the  following  sizes  of  col- 
umns for  purposes  of  comparison: 


EnfrCiafr. 


Comparative  Dimensions  of  Reinforced 
Concrete  Cast  Iron  and  Steel  Col- 
umns for  the  Same  Loading. 

buildings  are  built  to  obtain  the  greatest 
income  possible  from  rents  and  leases. 
Every  square  foot  of  space  becomes  valua- 
ble and  the  columns  and  walls  should  be 
designed  to  take  up  the  least  area  of  rent- 
ing space  available.  Where  this  is  the  case 
the  economies  in  space  resulting  from  the 
use  of  cast  iron  and  steel  columns  are 
great  enough  to  warrant  their  use. 

When   the  land   is  not   so  valuable  and 
lower  buildings   are   built,   then   the   con- 


TABLE  OP  COSTS  F(«  A  THREE-STORY  PACTCWY. 

Area  of  Section,  Value  of  Space,   Colunm 

Kind  of  Column.                       Size,  Ins.             Sq.  Ft.  Per  Year.  Cost,  Per  Ft 

Horizontally  hooped  column 20    x20                   2.78  $0.70  $1.58 

Spirally  hooped  column 18  round               1.77  0.44  1.88 

Cast  iron  column 13  round              0.92  0.23  2.68 

Steel  cclumn 12%xl6                   1.39  0.35  2.69 


In  this  case  the  concrete  columns  are  de- 
cidedly cheaper  in  every  way  than  the  steel 
or  the  cast  iron.  The  difference  in  the 
value  of  the  space  between  the  horizontally 
hooped  concrete  column  and  the  cast  iron 
is  $0.70— $0.23,  or  $0.47,  saved  in  the  space 
per  year,  while  the  difference  in   cost  of 


Crete  column  is  the  best  in  every  way.  In 
factories  built  where  land  is  cheap  the  su- 
periority of  the  concrete  column  is  demon- 
strated, not  only  because  of  its  lower  first 
cost,  but  also  on  account  of  its  adaptability 
to  any  class  of  factory  design. 
Comparing  the  use  of  concrete  or  brick 
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for  wall  piers,  let  us  take  up  the  question 
of  size  and  cost.  For  wall  piers  built  of 
concrete  in  the  form  of  concrete  columns  a 
lower  stress  than  750  lbs.  per  sq.  in.  should 
be  used,  as  the  loading  is  eccentric.  While 
the  ekact  effect  of  this  is  difficult  to  deter- 
mine because  of  the  monolithic  nature  of 
the  structure,  lower  unit  stresses  should  be 
used,  and  so  we  will  use  500  lbs.  per  sq.  in. 
inside  the  hooping  instead  of  7o0  lbs.  , 

For  brick  piers  when  laid  in  Portland  cc 
'  ment  mortar  1  to  3  an  allowable  stress  of 
250  lbs.  per  sq.  in.  may  be  used  according 
to  the  New  York  building  code.  This 
stress  is  one-half  that  assumed  for  the  con- 
crete, so  the  size  of  the  piers  would  be  re- 
duced.   The  following. table  will  show  the 


per  sq.  in.  The  cross  section  of  steel  must 
be  sufficient  to  carry  the  entire  dead  load 
above  it  without  stressing  the  steel  above 
16,000  lbs.  per  sq.  in. 

This  design  for  a  concrete-steel  column 
solves  the  problem  of  sizes  and  permits  the 
use  of  concrete  and  steel  to  replace  steel  or 
cast  iron  sections  for  high  buildings. 


Cost  of  Rubble    Concrete   in   Granite 
Reef  Dam  U.  S.  Reclama- 
tion Service. 

The  following  costs  of  placing  1,977  cu. 
yds.  of  rubble  concrete  in  the  Granite  Reef 
Dam,  Salt  River  Project,  U.  S.  Reclama- 
tion  Service   during  arch,   1908,  are  rear- 


Concrete  Construction. 

Brick  Construction. 

Lx)ad   on    Pier. 

Size. 

Cost. 

Size. 

Cost. 

100,000  lbs. 

12x17 

$1.19 

17x24 

$1.25 

150,000  lbs. 

15x20 

1.57 

25x24 

1.84 

200,000  lbs. 

20x20 

1.97 

24x33 

2.42 

250,000  lbs. 

20x25 

2.35 

24x42 

3.08 

300,000  lbs. 

20x30 

2.76 

24x50 

3.67 

400,000  lbs. 

20x40 

3.55 

24x67 

4.78 

500.000  lbs. 

20x50 

4.35 

24x84 

6.15 

The  concrete  column  stress  is  taken  in- 
side the  hooping  and  2  ins.  is  added  to 
this  for  fire  proofing. 

The  costs  for  the  table  are  as  follows: 
Reinforcing  steel  in  place  at  4  cts.  per  lb. 
Concrete  in  place  at  $7  a  cubic  yard.  Brick 
laid  in  Portland  cement  mortar  at  ^0  per 
thousand.    Forms  at  $28  per  M  ft.  in  place. 

Concrete  construction  for  columns  is 
cheaper  than  cast  iron  or  steel  and  can  be 
used  to  advantage  for  buildings  such  as 
factories,  cold  storage  warehouses,  and 
business  blocks,  where  the  height  is  not  ex- 
cessive. When  the  building  is  higher  than 
ten  stories  the  space  taken  up  by  the  col- 
umns in  the  lower  floors  becomes  excessive 
and  must  be  considered  in  design.  While 
the  concrete  columns  for  a  hiph  building 
are  cheaper  than  cast  iron  or  steel  col- 
umns, the  value  of  the  space  used  must  not 
be  overlooked. 

A  design  combining  a  steel  column  with 
a  concrete  filling  may  be  used  to  advantage, 
giving  as  a  r^ult  a  column  of  smaller  size 
and  reduced  cost.  Many  designs  of  this 
kind  have  been  used.  The  main  point  in 
designing  these  columns  is  to  arrange  the 
steel  so  that  it  forms  a  column  and  at  the 
same  time  acts  as  a  hoop  to  confine  the 
concrete.  The  columns  used  in  the  Mc- 
Graw  building  in  New  York  city  fulfill  this 
requirement  admirably.  ( Engr.-Contr., 
Dec.  19,  1906.)  The  column  consists  of 
four  angles  placed  in  the  corners  of 
the  column  and  latticed  together,  all 
points  being  spliced,  and  anfle  seats  for  all 
concrete  beams  being  provided.  In  these 
columns  the  steel  acts  in  an  excellent  man- 
ner with  the  concrete.  The  stresses  ap- 
proved by  the  New  York  building  depart- 
ment for  these  columns  were  as  follows: 
Concrete  inside  the  hooping,  750  lbs.  per  sq. 
in.i  steel   (modulus  of  elasticity  12)  9,000 


ranged  from  the  June  "Reclamation  Rec- 
ord." There  were  437  cu.  yds.  of  rock  im- 
bedded in  the  concrete,  making  therefore 
approximately  22  per  cent  of  the  total 
quantity  of  concrete.  The  total  expense 
connected  with  the  quarrying,  hauling  and 
placing  of  the  rock  was  $2.70  per  cu.  yd. 
The  cost  of  the  concrete  work  for  the 
month  was  distributed  among  the  follow- 
ing items:  Building  forms,  hauling  gravel, 
hauling  cement,  concreting,  maintenance 
and  operation  of  track  and  chute,  power, 
cable  expense,  imbedded  stone  and  general 
expense. 

The  item  of  general  expense  includes  a 
relative  portion  of  the  general  office  ex- 
pense, and  the  salaries  of  the  construct- 
ing engineer,  the  assistant  engineer  ana 
his  party,  tl.e  general  foreman  and  the 
timekeepers.  Laborers  were  paid  at  the 
rate  of  $2.00  to  $2.25  per  eight-hour  day, 
carpenters  at  the  rate  of  $3.00  to  $4.00 
per  day,  and  teamsters  at  the  rate  of  $2.25 
per  day.  The  cement  used  in  the  concrete 
cost  $1.85  per  barrel  at  the  mill.  All  of 
the  work  was  conducted  in  the  river  but 
above  the  foundation  walls.  The  cost  of 
forms  was  considerable  on  account  of  the 
curved  down  stream   face  of  the  dam. 

The  unit  cost  per  cubic  yard  of  the 
concrete  in  place,  exclusive  of  the  cement, 
was  as  follows : 

Item.  Per  Cu.  Yd 

Building   forms    $0.30 

Hauling   gravel    0.67 

Hauling   cement    0.12 

Concreting    0.61 

Maint.  of  track  and  chute 0.05 

Power , 0.04 

Cable  expense    0.17 

Imbedded  stone 0.16 

General  expenses    0.36 

Total  cost  exclusive  of  cement $2.47 


A  Concrete  Bucket  Designed  for  De- 
positing Concrete  in  Narrow  Forms. 
In  many  kinds  of  concrete  work  it  is  re- 
quired to  place  the  material  in  narrow 
forms  or  in  comparatively  thin  sheets.  To 
do  this  successfully,  when  the  placing  is 
done  directly  from  buckets,  requires  a 
bucket  of  special  construction  differing  dis- 
tinctly from  the  construction  of  buckets  for 
mass  concrete  work.  The  bucket  shown 
by  the  accompanying  cut  has  been  designed 
to  embody  these  distinctive  features.  It  is. 
as  will  be  observed,  a  bottom  dump  bucket, 
the  two  doors  of  which  open  right  and 
left  from  a  center  joint  by  means  of  a  posi- 
tive gate  action.  This  gate  action  permiu 
positive  control  of  the  opening;  it  can  be 
made  of  any  width  up  to  the  full  swing  ol 
the  gates.  By  this  means  the  concrete  can 
be  discharged  without  spilling  directly  into 
narrow  girder  or  wall  forms,  or.  by  swing- 
ing the  bucket,  in  a  thin  sheet  to  form  a 
floor  or   roof  slab.     Another  point  to  be 


Concrete  Bucket  for  Narrow  Form*. 

observed  is  that  the  discbarge  always  be- 
ing directly  downward  and  more  to  one 
side,  there  is  no  "side  kick"  or  recoil  of  the 
bucket  in  discharging  to  knock  and  dis- 
place the  forms.  The  positive  control  of 
the  gates  makes  it  possible  to  empty  any 
part  or  all  of  the  contents  at  will,  as  well 
as  to  control  the  speed  of  the  discharge. 
The  arrangement  of  the  gate  operating 
lever  and  toggles  is  plain  from  the  illus- 
tration. All  parts  of  the  bucket  are  of 
steel  and  all  pin  bearings  are  bronze 
bushed. 

The  bucket  illustrated  is  known  as  the 
Form  Bucket.  Another  style  of  bucket  is 
made  in  which  the  sides  are  more  nearly 
vertical  and  the  discharge  opening,  there- 
fore, greater.  This  is  known  as  the  Pier 
Bucket  from  the  use  to  which  it  is  usually 
put.  These  buckets  are  made  by  the  Insley 
Iron  Works,  Indianapolis,  Ind.,  and  are 
handled  by  Mr.  Geo.  M.  Chandler,  general 
sales  agent,  Indianapolis,  Ind. 


The  survey  of  the  Chining-Changcbuii 
line,  in  China,  which  is  to  be  built  jointly  by 
Chinese  and  Japanese,  has  been  completed. 
The  cost  of  the  line  is  estimated  at  $6,300,- ' 

000. 
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Earth  and  Rock  Section 


Note:  This  Section  Is  devoted  to  methods  and  costs  of  excavating  earth  and 
rock  and  Iniilding  embanlcnients.  It  will  cover  the  grading  of  roads  and  rail- 
roads, dildng  and  canal  work,  dredging,  building  reservoirs  and  earth  dams, 
sewer  and  water  pipe  trenching,  quarrying,  etc 


An  Excess  Curve   of  Quantities   for 
Trapezoidal  Canal  Sections.* 

BY  HAKKy  E.  SOVEREIGN. 

To  assist  in  the  paper  location  of  canals, 
the  following  curve  was  designed  in  a  field 
office  of  the  United  States  Reclamation 
Service.  It  was  found  to  be  so  useful  that 
a  short  description  of  it  will  not  be  amiss. 
The  curve  will  find  its  greatest  use  in  the 
location  of  canals  in  a  country  which  has  a 
fairly  uniform  slope,  although  it  also  proves 
to  be  of  great  assistance  in  very  rough 
ground. 

Canal  location  presents  one  point  which 
differs  from  the  location  of  railway  lines : 
the  fact  that  the  excavation  must  be  of  a 
depth  to  furnish  a  sufficient  quantity  of  ma- 
terial to  build  both  side  embankments  and 
no  more.  This  depth  of  center  cut  is  called 
the  economic  cutting  and  varies  for  differ- 
ent transverse  slopes  of  the  ground ;  that  is, 
in  a  country  which  has  a  general  slope  of  20 
per  cent,  the  center  cut  must  be  much  great- 
er than  the  proper  center  cut  for  level  sec- 
tions, even  though  the  upper  bank  is  dis- 
pensed with. 

In  some  sections  of  the  country  it  is 
thought  to  be  good  practice  not  to  build 
any  upper  bank  where  the  ditch  crosses  a 
gully  or  runs  transversely  along  ground 
•  which  has  a  slope  of  10  per  cent  or  over, 
thus  allowing  the  water  to  back  up  in  the 
gullies  and  form  ponds  which  receive  the 
run-off  and  save  the  canal  bank  from  being 
topped  in  many  instances.  The  curves  illus- 
trated in  Fig.  2  were  plotted  on  this  basis. 

The  economic  cut  may  be  determined  by 
calculating  the  quantities  of  excavation  and 
embankment  in  the  usual  way,  and  finding 


Base  5.0, 

Depth 

8'.6,   Top 

Width   4'.0 

Cut      E:zca. 

Emb. 

Ex.  Ekca 

Ex.  Emb. 

Fill 

0.0             0 

240 

240 

8.5 

0.2             4 

218 

214 

8.3 

0.4             g 

198 

190 

3.1 

0.6           13 

180 

167 

2.9 

0.8           19 

160 

141 

2.7 

1.0            2S 

142 

117 

2.6 

1.2            31 

126 

95 

2.3 

1.4            37 

110 

78 

2.1 

1.6            44 

96 

52 

1.9 

1.8            52 

82 

30 

1.7 

2.0            60 

70 

10 

1.5 

12            68 

58 

10 

1.3 

2.4            77 

46 

81 

. . . 

1.1 

16            86 

36 

50 

0.9 

18            98 

26 

70 

0.7 

3.0          106 

li 

88 

. . . 

0.6 

3.2          116 

10 

106 

0.3 

3.4          127 

4 

123 

0.1 

3.5          133 

0 

133 

0.0 

the  excess  of  one  over  the  other.  At  the 
theoretical  economic  cut  the  excess  will 
change  from  embankment  to  excavation. 
The  accompanying  table  shows  the  excava- 
tion and  embankment  quantities  for  level 
sections  and  differences  of  center  cut  of 
every  two-tenths,  for  a  section  similar  to 

■Reprinted  from  the  University  o(  Colorado 
Journal  of  Engineering,  No.  4,  1907-8. 


that  illustrated  in  Fig.  2  and  of  the  follow- 
ing dimensions:  Bottom  width,  5.0  feet; 
depth,  3.5  feet;  top  width,  4.0  feet;  side 
slopes,  1%  to  1.  It  will  be  seen  that  the  ex- 
cess changes  from  embankment  to  excava- 
tion at  a  center  cut  of  2.1  feet. 
This  value  may  be  determined  algebraic- 

£nq.-ConM 

Fig.  1. 


y^ 


¥i£ 


d-K 


ally  as  follows:  Referring  to  Fig.  1,  x  is 
the  center  cut,  h  is  the  bottom  width  or 
base  of  the  section,  /  the  top  width  of  the 
embankment,  d  the  depth;  side  slopes  1% 
to  1.  The  areas  of  the  sections  of  the  ex- 
cavation  and   each    embankment    will    be 


6«+-2-=  2  |/(<i  — *)  +      ^        I 

Reducing, 
3x"— (26  -)-  4f  -f-  \U)  X  -I-  (4<rf  -f  6</,)  =  0 
Solving, 

(6  +  2/  +  M)  +  v/(6  +  2t  +  6d)'— 3(4«f  +  6J«)" 


This    is    the   general   equation    for   any 
trapezoidal  section  with  side  slopes  of  1^ 
to  1,  and  the  numerical  value  of  the  eco- 
nomic ciit  may  be  found  by  substituting  in 
the  formula  the  proper  values  of  fr,  d,  and  /. 
For  the  section  before  mentioned, 
(5  +  2  X  4  +  6  X  3.5)  + 
^=°  3 

V'(8-l-2  X  4-I-6  X  3.8)'  -  3(4  X  4  X  3.6  +  It  X  i.V) 

3 
jr  =  2.09  ft. 

This  is  the  theoretical  value  of  the  eco- 
nomic cut  since  it  takes  into  account  nei- 
ther shrinkage  nor  wastage.  These  losses 
should  always  be  considered,  as  they  may 
amount  to  as  much  as  15  per  cent  in  light 
soils,  in  which  event  the  proper  condition 
would  be 

C  =  2.3F. 

For  the  sake  of  clearness,  and  as  Fig.  2 
is  more  of  a  diagram  than  a  set  of  actual 


/400 


called  C  and  F  respectively  and  will  be 
used  instead  of  volumes  to  which  they  are 
directly  proportional: 

3x« 

2 


C  =  6*  +  -:t- 


F  =  /(d  — «)  + 


3(d  —  xY 


The  condition  for  economic  cutting  is 
that  the  cut  shall  provide  material  enough 
to  make  both  fills,. 

or   C  =  2F. 

Substituting, 


working  curves,  the  shrinkage  of  the  mate- 
rial has  not  been  considered. 

It  will  also  be  noticed  that 

e  =  C  — 2F 
e  being  the  excess  area  of  excavation  over 
embankment.  Substituting  in  the  values  of 
the  ^section  previously  mentioned  and  in- 
troducing the  proper  factor  to  give  cubic 
yards  per  station  we  have 

100       ar'—«8:r-f  129.5 


27  2 

This  equation  applies  to  that  portion  of 
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the  curve  having  0  per  cent  transverse 
slope,  marked  ABC. 

The  co-ordinates  for  the  rest  of  the 
curves  were  found  by  the  computation  of 
quantities  in  the  usual  manner,  no  general 
algebraic  method  being  available  on  ac- 
count of  the  greatly  varying  conditions  for 
which  curves  of  this  kind  are  prepared. 

The  use  to  which  the  curves  may  be  put 
is  obvious.  When  a  line  has  been  laid  out 
on  paper,  a  profile  may  be  taken  from  the 
topography  which  has  been  ploted  from  the 
preliminary  line  as  a  base,  as  is  usually 
done  in  railroad  work.  Average  cuts  or 
fills  may  then  be  determined  from  the 
profile,  and  the  excess  yardages  found  by 
entering  the  diagram  at  the  bottom  with 
these  values.  '    " 

If  the  cutting  is  too  light  to  provide  suflS- 
cient  material  for  the  embankment,  the  line 
may  be  shifted  up  the  hill  and  thrown  deep- 
er into  cut,  after  which  the  readjusted  line 
may  be  re-examined. 

From  the  curve  it  is  seen  that  the  eco- 
nomic cutting  for  the  canal  in  ground  hav- 
ing a  transverse  slope  of  10  per  cent  is  2.3 
ft.,  for  ground  having  a  transverse  slope  of 
20  per  cent  it  is  2.75  ft,  and  that  a  center 
fill  of  5  ft  in  ground  having  a  20  per  cent 
slope  requires  a  center  cut  of  11.2  ft  to 
provide  sufficient  material. 


The  next  convention  of  the  American  So- 
ciety of  Municipal  Improvements  will  be 
held  at  Atlantic  City,  N.  J.,  on  October  20 
to  23,  and  not  October  13  to  16  as  was- 
stated  in  the  proceedings  of  the  society  pub- 
lished a  few  months  ago.  This  change  of 
date  was  made  necessary  by  the  fact  that 
the  one  first  published — which  is  the  regu-. 
lar  time  for  the  convention  of  this  society — 
had  been  previously  selected  by  another 
large  society  as  the  time  for  holding  its 
convention  at.  Atlantic  City,  and  arrange- 
ments already  made  by  it  with  the  hotels, 
etc.,  would  have  interfered  with  the  success 
of  the  A.  S.  M.  I.  convention.  The  head- 
quarters will  be  the  Hotel  Dennis,  where 
will  be  held  the  meetings  and  an  exhibition 
of  municipal  appliances. 


A  final  inspection  of  the  intake  tunnel  of 
the  Lawrence  Ave.  conduit  of  the  inter- 
cepting sewer  system  of  Chicago,  III.,  was 
made  on  June  14.  Construction  work  on 
the  tunnel  was  started  in  the  summer  of 
1905  by  Mr.  J.  P.  Agnew,  who  failed  after 
finishing  the  shaft  and  about  30  ft.  of  the 
tunnel.  The  work  was  relet  in  August, 
1907,  the  contract  being  awarded  to  Mr. 
M.  H.  McGovern.  Further  delay  was 
caused  by  an  injunction,  and  actual  con- 
struction was  not  resumed  by  Mr.  McGov- 
ern until  December,  1907.  The  1,500  ft.  of 
tunnel  was  completed  in  a  little  more  than 
six  months,  the  progress  of  the  work  being 
marked  by  an  almost  entire  absence  of 
accidents  of  any  kind.  The  tunnel  was  de- 
signed by  Mr.  Wm.  S.  MacHaag,  Consult- 
ing Engineer,  Department  of  Public  Works, 
assisted  by  Mr.  F.  A.  Smith,  Assistant  En- 
gineer. 


Unclassified  and  General  Articles 


Note:  ThU.aection  U  devoted  to  methods  and  cost  articles  on  construction 
work  not  properly  coming  under  any  of  the  preceding  classifications. 


The   Proposed  New   Rooms    of    the 
Western  Society  of  Engineers. 

With  its  membership  increased  to  over 
1,000,  the  Western  Society  of  Engineers 
has  completed  plans  for  moving  into  new 
and  enlarged  quarters  on  the  first  of  Sep- 
tember of  this  year.  The  work  of  recon- 
struction has  already  been  begun  and  will 
be  continued  throughout  the  summer  vaca- 
tion. While  the  change  will  be  material 
in  the  nature  of  added  space  and  facilities 
it  will  be  but  slight  in  location,  the  new 
rooms  being,  like  the  ones  occupied  for  the 
last  dozen  years,  on  the  17th  floor  of  the 
Monadnock  Block,  Chicago.  The  old  home, 
and  the  only  home  which  a  majority  per- 
haps of  the  present  members  recall,  will  be 
altered  and  improved,  but  it  will  not  be 
broken  up. 

With  the  notice  of  this  change  and  as  a 
preface  to   the   more   detailed   explanation 


its  change  of  name  the  society  in  1881  took 
a  distinct  forward  step  by  joining  with 
three  other  engineering  societies  to  organ- 
ize the  now  familiar  "Journal  of  the  Asso- 
ciation of  Engineering  Societies,"  as  a 
common  vehicle  for  the  publication  of  the 
papers  and  proceedings  of  these  societies. 
The  first  issue  of  the  "Journal"  was  pub- 
lished in  November,  1881.  The  society  re- 
mained a  member  of  the  association  until 
Sept  24,  1895,  when  it  decided  to  with- 
draw and  to  publish  its  own  journal,  and 
the  first  issue  of  the  present  "Journal  of 
the  Western  Society  of  Engineers"  appear- 
ed in  January,  1896. 

The  growth  of  the  society  in  member- 
ship and  financial  strength  cannot  be  given 
here  in  detail.  Briefly,  the  growth  in  mem- 
bership has  been  about  8  per  cent  per  year 
from  the  beginning.  In  the  matter  of  fi- 
nances the  society  has  a  comfortable  sur- 


Plan    Showing    Arrangement    of    New  Rooms  of  Western  Society  of  Engineering. 


of  its  character  which  follows,  a  brief  ac- 
count of  the  growth  of  the  society  will  be 
of  interest.  The  Western  Society  of  En- 
gineers is  39  years  old,  having  been  or- 
ganized with  twelve  members  on  May  25, 
1869,  but  for  the  first  twelve  years  of  its 
life  it  was  known  as  the  Civil  Engineers' 
Club  of  the  Northwest.  The  change  to  the 
present  name  was  made  in  June,  1880. 
During  its  existence  as  a  club  the  society 
increased  to  a  membership  of  130,  and  it 
had  had  as  presidents  among  others  two 
Mayors  of  Chicago,  Col.  R.  B.  Mason  and 
DeWitt  C.  Creiger,  the  noted  railway  en- 
gineer, Charles  Paine,  and  the  equally  fam- 
ous hydraulic  engineer,  E.  S.  Chesbrough. 
Indeed  the  organization  has  all  through  its 
life  been  noteworthy  for  the  names  of  the 
men  who  have  occupied  the  president's 
chair,  such  men  as  John  F.  Wallace,  Isham 
Randolph,  Octave  Chanute,  Bion  J.  Arn- 
old, Alfred  Nobel,  E.  L.  Corthell,  L.  E. 
Cooley  and   Geo.   S.   Morison.     Following 


plus  over  expenditures  each  year  and  had 
accumulated  an  interest  bearing  surplus  of 
$12,000  on  Jan.  1,  1908.  It  is  with  this 
satisfactory  outlook  in  membership  and  fi- 
nancial standing  that  the  society  will  oc- 
cupy its  new  home. 

The  new  rooms  are  shown  in  plans  b) 
the  accompanying  cut.  As  will  be  seen, 
the  rooms  will  occupy  the  full  width  of 
the  17th  floor  of  the  Monadnock  Block, 
from  the  fire-wall  separating  the  old  and 
the  new  parts  of  the  building  south  for  a 
length  of  62  ft,  making  a  clear  space  of 
62  X  61%  ft.  In  the  interior  of  this  area  » 
space  36x44  ft.  will  be  partitioned  off  to 
form  a  meeting  room.  The  U-shaped  area 
outside  of  the  meeting  room  will  be  divid- 
ed into  a  library  and  reading  room,  a  ves- 
tibule, secretary's  office,  committee  room 
and  storage  room  as  shown.  Rooghly  the 
new  rooms'  area  will  be  about  double  that 
of  the  rooms  now  occupied  and  in  arrange- 
ment there  will  be  marked  improvement 


Digitized  by 


Google 


June  17,  1908. 


ENGINEERING-CONTRACTING 


371 


The  Ethics  of  the  Ashokan  Reservoir 
Controversy. 
Sirs— As  an  interested  and  humble  read- 
er of  both  sides  of  the  Ashokan  Reservoir 
sod  Dam  Controversy,  and  as  an  earnest 
seeker  for  more  light,  the  undersigned  begs 
to  occupy  your  space  and  asks  for  your 
interpretation  of  the  general  ethics  of  the 
recent  controversy. 

Is  it  your  opinion  that  the  several  boards 
of  engineers,  with  their  various  consulting 
engineers,  engaged  in  .the  matter  of  the 
Ashokan  Controversy  have  been  reporting 
apon  this  matter  in  an  entire  spirit  of 
judiciotis  fairness,  say  in  the  spirit  of  fair- 
ness that  the  younger  men  of  the  profes- 
sion rather  look  for  in  those  higher  up,  or 
has  one  board  of  partisan  engineers  stoutly 
defended  an  intrenched  position  against  the 
undermining  arguments  of  an  attacking 
party  selected  for  its  presumed  ability  t> 
•tnnnel  under,  blow  up  and  storm  smiul- 
taneously  the  intrenched  position  of  the 
gentlemen  opposing? 

In  view  of  the  fact  that  the  issues  seem 
to  have  been  sharply  drawn,  is  there  not 
some  slight  probability  that  both  sides  to 
this  dam  controversy  may  have  been  as  the 
knights  of  old  in  the  fable  who  fought  over 
the  color  of  the  statue,  one  seeing  gold,  the 
other  seeing  stiver,  neither  party  willing  to 
look  from  the  view  point  of  the  other, 
neither  party  willing  to  adjust  differences 
with  instnmients  more  delicate  than  tabular  - 
sling  shots  and  wordy  meat  axes  in  the 
form  of  carefully  arranged  but  not  abso- 
lutely complete  and  flawless  facts,  consider- 
ing that  in  this  vale  of  tears  we  are  all 
human  and  prone  to  err? 

The  woods  will  probably  be  always  full 
of  ambitious  contractors,  willing  to  plunge 
at  a  venture  big  or  little  to  the  preliminary 
delight  of  public  and  corporate  works  and 
to  the  sorrow  of  the  experienced  contrac- 
tors who  are  naturally  after  as  handsome 
profits  as  they  can  make  and  who  by  virtue 
of  having  undergone  previous  losses  feel 
justified  in  so  bidding  as  to  assure  them- 
selves against  what  they  believe  to  be 
losses  due  to  entirely  reasonable  risks.  Also 
we  well  know  that  the  public  shies  at  large 
sums  of  idle  capital,  reserved  to  cover  con- 
tingency risks. 

Recent  examples  might  be  considered, 
such  as  the  failures  of  the  contractors  to 
complete  their  works  on  the  Laguna  dam, 
the  Gunnison  Tunnel,  the  Corbett  Tunnel, 
the  Bellfourche  project  in  South  Dakota, 
various  wind-ups  of  sub-contracts  during 
the  construction  of  the  subway,  such  as  the 
Onderdunk  contract  on  the  East  River  tun- 
nels, Shaler's  contract  on  the  subway,  etc., 
etc.,  as  to  warrant  many  experienced  con- 
tractors to  bid  high  enough  in  big  works 
to  insure  themselves  against  risks  that  some 
other  contractors  might  be  willing  to  ovei. 
look  on  a  gamble.  There  must  have  been 
reasons  for  the  numerous  failures  of  orig- 
inal contractors  to  finish  work  they  began. 


and  we  can  only  judge  the  future  by  the 
past 

At  the  same  time  examples  might  be 
shown  ad  libitum  where  contracts  seem  to 
have  been  let  recklessly  at  random,  as,  for 
instance,  the  Pennsylvania  State  House 
work,  the  proposed  contract,  which  was 
fortunately  abrogated  before  being  put  into 
effect,  to  feed  the  men  at  Panama  and  per- 
mit a  contractor  to  make  a  profit  on  what 
they  ate  in  spite  of  the  fact  that  our  army 
and  navy  commissary  departments  are 
models  of  economy  and  efficiency  in  times 
of  peace. 

The  undersigned  would  not  make  in- 
sinuations of  any  kind,  as  he  frankly  ac- 
knowledges that  in  such  matters  it  is  very 
easy  to  see  through  a  glass  darkly,  but  it 
strikes  him  that  it  is  a  great  pity  that  the 
Ashokan  dam  controversy  seems  to  be 
monumentally  the  greatest  part  of  the  work 
done  to  date,  if  one  may  judge  from  what 
one  reads  in  the  engineering  magazines  and 
in  the  daily  press. 

The  manner  of  advertising  by  the  method 
of  controversy  seems  to  be  an  unfortunate 
scheme  for  announcing  the  initiation  of 
such  a  great  structure  as  the  Ashokan  Dam 
and  possibly  to  one  engaged  in  the  fight  as 
ENGiNEEUNG-CoNTitACTiNG  has  been,  the 
spirit  of  tolerance  and  fair  play  which  the 
writer  would  like  to  see  permeate  root  and 
branch  through  all  the  problems  involving 
great  construction  works  such  as  the  Asho- 
kan dam  and  Reservoir,  possibly  I  say  the 
spirit  of  tolerance  of  the  opposition's  ideas 
is  to  be  deplored  as  too  much  of  a  molly- 
coddle ideal  for  these  strenuous  times,  but 
with  all  due  humility  the  writer  states  his 
belief  that  just  such  controversies  as  this  of 
the  Ashokan. dam  affair  do  much  to  under- 
mine the  confidence  of  the  public  in  the  en- 
gineering and  contracting  professions.  If 
we  are  to  be  torn  asunder  at  frequent  inter- 
vals with  such  controversies,  then  what- 
ever confidence  is  retained  in  our  profes- 
sion of  the  wondering  foot  will  exist  due 
to  the  popular  belief  that  we  are  pretty 
good  fellows  in  spite  of  the  Donneybrook 
Fairs  in  which  we  enjoy  ourselves.  It  is 
certain  that  by  such  controversies  as  this 
we  are  not  building  up  great  reputations  for 
ability  to  make  sound  judgements  and  care- 
ful adjustments  of  differences  between  en- 
gineers. And  it  is  this  kind  of  a  thing  that 
makes  the  public  look  upon  engineers  as  an 
expensive  luxury ;  everything  going  out  and 
nothing  coming  in.  Moral:  Whenever 
hard  times  come,  fire  the  engineers  and  cut 
all  contracts. 

Of  course,  we  all  know  that  men  are  but 
boys  grown  tall,  and  as  long  as  human  na- 
ture lasts  and  as  long  as  there  are  opposite 
sides  to  solid  bodies  there  will  be  contro- 
versies, but  is  there  not  some  way  in  this 
advanced  civilization  to  get  at  the  truth 
concerning  a  big  work  without  a  fight  and 
a  scandal? 

The  pity  of  it  is  that  the  Deans  of  the 
great  profession  that  teaches  its  tender 
shoots  to  make  adjustments  by  the  method 


of  splitting  differences  seem  to  be  able  and 
always  ready  to  forsake  least  squares,  ready 
at  the  starters'  pistol  shot  to  forget  their 
own  teachings  of  the  theory  of  adjustments, 
ready  and  always  open  for  and  seeking 
contracts  to  furnish  fuel  and  power  to 
maintain  meat  ax  controversies.  In  the 
heat  of  the  fray  each  gladiator  dips  his 
ready  pen  in  gore,  appealing  from  the 
bloody  arena  to  the  popular  reading  gal- 
leries, asking  the  galleries  to  danm  the 
other  fellow  at  a  venture,  pleading  with  the 
galleries  to  give  the  sign  "thumbs  down." 
Where  are  we  at  and  what  is  the  use? 
James  Concrete  Steele. 


The  contract  for  the  construction  of  a 
new  bridge  t.i  cross  the  Nile  River  at 
Cairo,  Egypt,  which  will  cost  more  than 
$1,500,000,  has  been  let  by  the  Ministry  of 
Public  Works  of  the  Egyptian  government 
to  the  Compagnie  de  Fives-Lilla,  of 
France,  after  an  international  competition 
in  bidding  for  its  construction.  The  new 
bridge,  which  will  be  located  at  the  deep- 
est part  of  the  Nile  River  and  will  lead 
direct  to  the  site  where  the  Boulac 
Museum  stood,  is  to  be  built  in  accordance 
with  plans  prepared  by  the  late  Sir  Ben- 
jamin Baker,  of  London,  and  The  Scher- 
zer  Rolling  Lift  Bridge  Co.,  of  Chicago, 
the  latter  company  also  furnishing  consult- 
ing engineering  services  during  erection. 
The  entire  work  is  to  be  executed  under 
the  charge  of  the  Ministry  of  Public 
Works  of  the  Egyptian  government,  and 
it  is  expected  that  the  new  bridge  will  be 
completed  and  in  service  before  the  end 
of  the  year  1910.  It  has  a  total  length  be- 
tween abiftments  of  274.5  meters.  The 
total  width  of  the  bridge  will  be  18  meters, 
divided  into  two  foot-paths  of  3  meters 
each,  a  tramway  track  of  5  meters  to  carry 
double  lines  of  electric  tramway  of  1 
meter  gage,  and  7  meters  of  road  clear- 
ance. The  structure  will  consist  of  a 
Scherzer  Rolling  Lift  Bridge  with  four 
fixed  approach  spans.  On  the  Boulac 
side  of  the  Nile  quay  walls  will  be  con- 
structed on  masonry  wells.  The  south  end 
of  the  abutment  on  this  side  of  the  river 
will  join  the  existing  quay  wall  and  the 
north  end  will  ultimately  be  joined  to  the 
quays  under  construction.  The  piers  and 
abutments,  which  will  be  of  Assouan  gran- 
ite, are  to  be  built  on  foundations  to  be 
sunk  by  compressed  air.  The  Scherzer 
Rolling  Lift  Bridge  will  have  a  movable 
span  of  30  meters  to  allow  the  passage  of 
boats.  In  order  to  facilitate  the  heavy 
water  and  land  traffic  at  this  site,  which 
is  in  the  most  prominent  part  of  the 
Egyptian  metropolis,  the  Scherzer  Rolling 
Lift  Bridge  is  designed  to  operate  very 
rapidly,  the  time  required  to  open  or  close 
the  bridge  being  less  than  30  seconds.  This 
result  is  accomplished  by  the  use  of  the 
most  modem  electric  equipment. 


The  Boston  Elevated  Railroad  is  consid- 
ering installing  automatic  block  signals. 
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Methods  and  Costs;  Some  Old,  Some 
New. 

Sbootins  Wells.— Blasting  wells  is  dif- 
ficult work,  but  is  easily  accomplished 
by  the  use  of  an  electrical  fuse,  which 
will  fire  a  charge  of  dynamite  at  the 
bottom  of  a  well  several  hundred  feet 
under  water.  The  charge  should  be  care- 
fully prepared,  and  it  is  necessary  that 
the  wire  and  cap  connections  be  well 
protected  with  insulating  tape.  The 
charge  of  dynamite  is  placed  in  a  tin 
tube  provided  with  a  tight  fitting  cap. 
A  tube  1  in.  long  is  built  into  the  cap, 
through  which  the  wires  are  passed;  the 
tube  is  then  filled  with  beeswax  to  keep 
out  the  water.  The  dynamite  is  closely 
packed  in  the  tube,  either  by  splitting 
open  the  cartridges  or  entirely  remov- 
ing dynamite  from  the  paper  wrapper. 
The  joints  of  the  cap  are  covered  with 
rubber  insulating  tubes.  Under  no  cir- 
cumstances should  the  cover  be  soldered 
after  the  tube  is  charged.  Rubber  tape 
is  used  to  cover  the  fuse  wires  up  to  and 
beyond  their  connection  with  the  lead- 
ing wire.  Some  well  blasters  simply 
tie  the  cartridges  to  a  stick  of  wood  or 
an  iron  rod  and  lower  the  charge  to 
the  desired  position.  A  charge  so  pre- 
pared, of  course,  must  be  fired  without 
unnecessary  delay. 

Stopping  Holes  in  Steel  Conduit. — 
There  are  two  separate  conduits  leading 
from  Hemlock  Lake  to  Rochester,  N. 
Y.  One  of  these  is  a  38-in.  steel  pipe 
about  26  miles  long,  constructed  in  1893 
and  1894.  The  pipe  is  made  of  steel 
plates  from  U  in.  to  %  in.  in  thickness. 
The  method  employed  in  stopping  leaks 
through  pit  holes  in  this  pipe  has  been 
as  follows:  The  flow  of  water  through 
the  leak  is  first  stopped  temporarily  by 
means  of  a  dry  pine  plug  driven  into  the 
bole  and  cut  off  flush  with  the  outside 
of  the  pipe.  The  coating  is  then  scraped 
off  clean  and  the  metal  dried,  after 
which  a  coat  of  mineral  rubber  is  ap- 
plied. A  sheet-lead  gasket  is  then 
beaten  down  into  contact  with  the  con- 
cave side  of  a  steel  patch  curved  to  fit 
the  pipe,  and  the  patch  and  gasket  ap- 
plied to  the  pipe  and  tightly  drawn  up 
by  means  of  a  two-part  band  of  %  x  2 
in.  iron,  bolted  together.  The  edges  of 
the  lead  are  then  calked  and  the  whole 
given  another  coat  of  mineral  rubber. 
In  some  cases  where  rivet  heads  hinder 
the  ordinary  procedure  or  where  the 
leak  is  near  the  lip  of  longitudinal  and 
round  seams,  the  steel  patch  is  applied 
first,  spaced  a  short  distance  from  the 
pipe,  and  the  intervening  space  filled 
with  melted  lead,  after  which  the  edges 
are  calked  as  before.  In  cases  where 
the  pipe  is  so  weakened  as  to  need  a 
continuous  cover  plate  of  considerable 
size,  or  where  the  patch  has  to  cover 
a  series  of  holes  so  numerous  as  to  pre- 
clude the  use  of  individual  small  patches, 
an  elastic  cement  has  been  used,  it  be- 


ing impossible  tc  pour  hot  lead  into 
the  broad  thin  space  under  the  plate, 
as  it  is  rapidly  chilled  by  the  water  in 
the  pipe. 

Dato  on  Sewage  Purification  at  Provi- 
dence, R.  I. — The  cost  of.  treatment  per 
million  gallons  of  sewage  during  1906 
at  Providence,  R.  I.,  was  as  follows: 
Chemical  precipitation,  $3.50;  sludge 
disposal,  $3.10.  The  population  served 
by  sewers  in  1906  was  about  182,000,  ac- 
cording to  the  annual  report  of  Otis  F. 
Clapp,  City  Engineer.  The  sewerage 
system  included  205.89  miles  of  com- 
bined sewers  and  9.94  miles  of  storm 
sewers.  The  sewage  was  composed  of 
manufacturing,  wool  washings,  jewelers' 
dyeing  and  bleaching  wastes,  with  do- 
mestic sewage,  and  the  strength  of  aver- 
age sewage  (parts  per  100,000)  was:  Al- 
buminoid ammonia,  total  0.729;  soluble, 
0.370;  suspended,  0.359;  chlorine,  45.58. 
Other  data  from  Mr.  Clapp's  report 
were  as  follows:  Daily  flow  of  sewage 
in  million  gallons:  Maximum,  Dec.  31, 
43.5;  minimum,  Aug.  19,  10.3;  average 
for  the  year,  20.36.  Average  daily  flow 
of  sewage  treated:  19,550,000  gallons. 
Pounds  of  lime  used  per  million  gallons 
of^  sewage  (treated) :  637.75.  Other 
chemicals  used:  Copperas,  72.1  lbs.  per 
million  gallons.  Cubic  contents  of  set- 
tling basin  up  to  water  surface,  when  in 
use,  in  million  gallons:  11.13.  Per  cent 
organic  matter  removed  from  sewage 
in  terms  of  albuminoid  ammonia:  Total, 
43.35;  suspended,  8^.07.  Disposition  of 
effluent:  Discharged  into  Providence 
River  off  the  end  of  Field's  Point  under 
36  ft.  of  water.  Volume  of  sludge  pro- 
duced in  gallons  per  million  gallons  of 
sewage  treated:  4,444.4.  Per  cent  of 
solids  in  wet  sludge:  7.43.  Method  of 
sludge  disposal:  Pressed  and  cake  hauled 
by  steam  train  to  dump.  Sludge  press- 
ing: Average  number  of  gallons  pumped 
per  day,  86,893.  Per  cent  of  solids  in 
wet  sludge:  7.43.  Pounds  of  lime  added 
per  thousand  gallons  of  sludge:  23.07. 

Sludge  Disposal. — Description  of  ma^ 
chinery  used:  Sludge  pumped  by 
Shone  ejectors  (two,  500  gal.)  to  stor- 
age reservoirs;  thence  by  gravity  to 
forcing  receivers  (four,  8  ft.  dia. 
X  12  ft.  long) ;  thence  forced  under 
60  to  80  lbs.  pressure  per  square  inch 
up  into  the  presses.  The  ejectors  and 
forcing  receivers  are  run  by  air  pressure 
generated  by  one  150  and  one  50  h.  p. 
air  compressors  actuated  by  electric  mo- 
tors; 18  filter  presses  are  used,  each  with 
from  43  to  54  plates,  with  6-in.  center 
holes,  forming  cakes  36  ins.  square  and 
from  1%  in.  to  \  in.  thick,  between  fil- 
ter cloths  which  surround  the  plates. 
Hours  of  operation  of  presses  daily: 
6.83.  For  light,  heat  and  power,  $7.69 
per  day.  Tons  of  sludge  cake  produced 
daily:  97.16.  Per  cent  of  solids  in  pressed 
cake:  27.7.  Tons  of  solids  in  sludge  cake 
produced  daily:     26.97.     Cost  of  opera- 


tion per  ton  of  solids:  $2.24.  The 
quantities  per  day  in  above  table  are 
calculated  on  basis  of  365  days'  work. 

Checking  Earth  Slides.— Earth  slides 
formed  by  masses  moving  along  a  rock 
surface  have,  in  several  cases,  been 
checked  by  boring  holes  down  to  rock, 
lowering  dynamite  and  breaking  the  sur- 
face by  means  of  blasts.  In  a  bulletin 
of  the  American  Railway  Engineering 
and  Maintenance  of  Way  Association, 
Mr.  H.  Rohwer,  describes  a  case  of  this 
kind.  The  slide  occurred  at  a  railroad 
tunnel  2,650  ft.  long  penetrating  a  sag 
in  the  Ozark  Mountains,  consisting  of 
a  so-called  boulder  formation,  lime  and 
rock  being  found  intermixed  with  clay, 
a  hydrated  silica  of  alumina  of  brownish 
color,  due  to  the  presence  of  iron  ox- 
ide. This  clay  is  very  plastic,  especially 
so  in  the  approaches  to  the  tunnel.  The 
clay  layer  was  5  ft.  to  100  ft.  thick,  un- 
derlaid with  strata  of  solid  rock  of 
smooth  surface  and  slanting  at  an  angle 
of  from  5  to  10  degrees  toward  the  creek 
along  which  the  line  had  been  located. 
The  approach  to  the  tunnel  had  a  20-ft 
rock  cut  with  clay  in  the  slope  over- 
lying the  same.  As  soon  as  cracks  ap- 
peared on  the  surface  extra  precautions 
were  taken  against  surface  water.  In 
spite  of  this  the  ground  continued  to 
break  and  started  to  move  toward  the 
open  cut,  until  after  a  heavy  rain  the 
entire  cut  filled  up.  Though  the  moving 
masses  had  adopted  a  slope  of  nearly 
two  horizontal  to  one  vertical,  the 
breaks  continued,  stretching  for  more 
than  150  ft.  into  the  hill  above  the  road- 
bed, and  over  500  ft.  distant  from  the 
same.  To  prevent  similar  occurrences 
the  rock  cut  was  arched  over  with  tim- 
ber for  a  distance  of  600  ft.  from  the 
portal  of  the  tunnel.  The  clay  bank  was 
then  removed  for  a  distance  of  12  ft 
from  the  edge  of  the  rock  cut  and  holes 
were  drilled  into  the  rock  8  to  10  ft.  in 
depth,  and  from  10  to  15  ft.  apart  in  a 
row  along  the  foot  of  the  new  bank, 
shots  being  placed  therein  and  fired  sim- 
ultaneously by  means  of  an  electric  bat- 
tery. The  rock  was  broken  but  not 
scattered,  a  trench-like  crack  appear- 
ing at  the  surface.  Logs  were  then 
placed  alongside  each  other  with  the 
butt  end  in  the  rock  crevices,  the  other 
end  overhanging  the  timber  arch  and 
resting  upon  its  top.  The  material  un- 
der the  logs  and  between  the  logs  and 
the  arch  was  tamped,  thus  forming  a 
solid  flooring  over  which  the  material 
could  slide,  distributing  it  over  the  en- 
tire arch  and  serving  as  a  weight  instead 
of  a  thrust.  The  further  object  of  crack- 
ing the  rock  was  to  permit  the  water 
coming  through  the  clay  to  escape.  The 
plan  worked  very  satisfactorily. 


Excavation  of  submerged  reefs  at  Hell 
Gate,  East  River,  New  York,  will  be  begun 
this  month. 
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Metiiod   of   Laying    "Tar-Rok"   Sub 
Floors. 

In  building  floors  in  factories,  ware- 
houses and  shops,  various  materials  have 
been  used  and  tried,  and  all  have  proven 
more  or  less  unsatisfactory.  Cement  floors 
are  cold  and  damp,  and  wooden  floors  rot 
quickly  even  with  an  air  space  under  them 
or  when  laid  upon  concrete.  Dirt  and  cin- 
der floors  are  dirty  and  unsanitary,  and  so 
objections  have  been  found  to  each  kind  of 
floor.  Wooden  floors  would  have  been 
given  the  preference,  except  for  rapid  de- 
cay, unless  an  air  space  exists  under  them. 
To  obtain  this  air  space  means '  either  a 
cellar,  which  is  expensive  and  to  a  great 
extent  useless  (as  a  cellar  frequently  be- 
comes damp,  it  aids  in  the  decay  of  the 
floor  above  it),  or  an  unused  air  space 
that  means  increased  height  of  foundations, 
piers  and  walls.  In  overcoming  these  vari- 
ous objectionable  features  of  wooden  floors 
the  "Tar-rok"  sub  floors  have  been  suc- 
cessfuly  used  for  many  years.     This  con- 


The  tar-concrete  foundation  is  preferable, 
but  in  many  cases  the  cost  may  be  pro- 
hibitive, consequently  a  cheap  cement  con- 
crete can  be  used,  and  should  be°  used 
when  the  ground  is  soft  and  more  bridging 
strength  is  required  than  plank  will  afford. 

On  this  the  top  coat  is  put.  This  coat 
consists  of  fine  sand  mixed  with  50  to  60 
galls,  of  No.  s  tar  to  the  cubic  yard.  The 
sand  has  to  be  perfectly  dry  for  this  mix- 
ing, but  neither  the  tar  nor  sand  should 
be  at  a  greater  temperature  than  225°  F. 
This  mixture  is  spread  in  a  layer  1%  to 
I'/i  ins.  thick.  The  heavy  3-in.  flooring 
should  be  laid  on  this  material  while  it  is 
still  soft,  thus  compacting  the  top  coat. 
When  the  planks  are  properly  leveled  they 
are  toe-nailed  together.  The  hardwood 
flooring  can  then  be  laid. 

The  pores  of  the  sand  are  filled  with  the 
tar,  and  this  makes  a  compact  solid  floor, 
as  the  tar  preparation  contains  creosote 
it  helps  to  preserve  the  timber.  Wooden 
floors  that  usually  last  from  eight  to  ten 


Sketch   Showing   Section  of  Tar-Rok  Sub  Floor. 

(A)  1-tn.  maple,   (B)  3-in.  hemlock,  (C)  2-ln.  tarred  aand,   (D)  2x3  nalltng  strips,   (E)   4-in. 
tarred  screened  gravel,   (F)  earth. 


sists  of  a  foundation  of  whatever  local  con- 
ditions show  to  be  the  cheapest,  laid  on 
the  ground,  on  which  is  placed  a  top  coat 
described  below.  The  planks  are  laid  di- 
rectly on  this  top  coat  without  the  use  of 
"sleepers.  A  hardwood  floor  covers  the 
whole  surface. 

The  tar  concrete  foundation  is  laid  on 
the  ground,  which  is  leveled  to  the  proper 
grade  to  receive  it.  This  foundation  con- 
sists of  4  ins.  of  screened  gravel  or 
crashed  stone,  not  any  of  which  exceeds 
i'A  in.  in  longest  dimension,  or  is  less 
than  %  in.  in  size,  mixed  with  sub  floor 
tar  No.  3  prepared  for  this  purpose. 

If  the  mixing  is  done  with  a  machine  25 
per  cent  less  of  tar  can  be  used.  There 
must  be  sufficient  tar  to  allow  the  mixture 
to  compact  und!er  a  roller  after  being 
spread  evenly  in  place.  Rolling  should 
continue  until  the  stones  do  not  creep  un- 
der the  roller,  which  should  not  weigh  less 
than  300  lbs.  to  each  foot  of  length.  The 
tar  will  stand  a  heat  of  200  degrees.  In 
cold  weather  the  stones  should  be  slightly 
heated. 


years  have  been  found  in  good  condition 
when  laid  on  a  Tar-rok  sub-floor  after 
15  to  20  years  of  use. 

These  floors  have  been  used  for  20  years, 
but  engineers  and  architects  have  not  been 
familiar  with  the  facts  regarding  them. 
During  the  past  few  years,  however,  the 
merit  of  these  floors  has  been  exploited 
and  they  are  coming  into  more  common 
use.  The  sub-floor  tars  Nos.  3  and  5  are 
manufactured  by  the  Barrett  Manufactur- 
ing Co.,  of  New  York. 


A  new  law  recently  in  effect  in  Great 
Britain  provides  that  foreign  patentees 
must  manufacture  their  inventions  in  Great 
Britain  within  three  years  after  the  date  of 
the  patent. 


The  number  of  vessels  built  in  Germany 
in  1906  was  760,  of  398,151  registered  tons, 
against  646  of  310,771  registered  tons  in 
1905.  Among  the  vessels  built  in  1906  were 
eleven  men-of-war  of  30,831  registered 
tons. 


A  Deep  Well  Water  Supply. 

The  water  supply  of  Copenhagen,  Den- 
mark, is  entirely  from  deep  sources,  reached 
by  5-in.  wells  bored  through  the  glacial 
deposits  overlying  the  stratum  of  chalk  to 
which,  or  into  which  the  boring  extends. 
Upon  reaching  the  chalk  layer  if  it  is 
found  covered  with  coarse  material  the 
well  is  not  sunk  to  a  greater  depth;  but 
if  the  covering  layer  is  of  fine  grain,  the 
boring  is  extended  into  the  body  of  the 
chalk  itself. 

The  wells  are  from  150  to  200  ft.  deep 
and  are  sunk  at  a  cost  of  about  $1  per 
foot,  according  to  a  paper  by  Prof.  Wm. 
P.  Mason  read  before  the  American 
Water  Works  Association. 

The  water  is  very  hard  and  is  ill  suited 
to  industrial  uses  until  softened..  The  city 
undertakes  to  remove  no  mineral  ingredi- 
ents beyond  iron  carbonate,  which  latter 
amounts  in  the  ratio  to  4.1  parts  per  mil- 
lion. The  wells  are  tapped  off  into  a 
common  suction  main,  whence  the  water 
is  raised  some  60  ft.  by  triple  expansion 
pumping  engines,  to  the  aerating  house, 
where  the  soluble  iron  is  oxidized  to  the 
insoluble  form.  This  aeration  and  oxida- 
tion is  accomplished  by  causing  the  pumps 
to  deliver  the  water  to  a  series  of  open 
troughs,  28  in  number,  each  one  being  12 
ft.  long,  8  ins.  deep  and  8  ins.  broad. 
These  troughs  are  movable  at  either  end 
so  that  their  level  may  be  adjusted.  The  * 
water  overflows  their  sides  and  fall  in  thin 
sheets  into  the  collection  well,  8  ft.  below, 
whence  it  flows  by  gravity  through  a  con- 
duit of  some  14  miles  length  to  a  filter 
plant  within  the  city  limits.  The  old  filters 
are  nine  in  number,  each  measuring  75  x 
150  ft.  The  rate  of  filtration  is  8  vertical 
inches  per  hour  and  the  depth  of  the  sand 
bed  is  about  4  ft.  The  sand  used  is  finer 
than  common.  The  only  function  which 
the  filters  have  to  fulfill  is  the  removal  of 
the  suspended  iron  in  the  water.  The  iron 
remaining  in  the  filtrate  corresponds  to  14 
parts  per  million  of  the  carbonate.  One 
filter  is  cleaned  daily,  which  gives  it  an 
effective  life  of  but  slightly  over  one  week. 
During  the  winter  this  term  is  extended  to 
about  40  days  by  breaking  up  the  Schmudz- 
decke  with  rakes  without  removing  the 
water.  The  time  required  to  scrape  one 
filter  and  remove  the  sand  is  60  man  hours. 
The  sand  is  washed  by  passing  it  with 
water  through  revolving  drums.  The 
filters  of  more  recent  addition  are  similar 
to  the  older  ones,  except  that  they  are 
covered,  and  have  a  bed  of  coarse  sand 
from  which  a  higher  rate  of  filtration  is 
secured.  It  is  proposed  to  increase  the 
time  between  cleanings  by  passing  the 
water  rapidly  through  small  roughing 
filters  of  gravel  and  small  stones  before 
it  flows  upon  the  filter  proper.  The  filtered 
water  is  pumped  directly  into  the  distribu- 
tion mains. 


Wrought   iron  melts  at    3.980    degrees; 
platinum  at     3.080  degrees. 
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Th«  First  National  Good  Roads  Congress 

A  ntovement  to  have  the  general  govern- 
ment of  the  United  States  pay  at  least  one- 
fourth  of  the  cost  of  constructing  and 
maintaining  a  permanent  system  of  high- 
ways in  this  country  was  inaugurated  at 
the  first  National  Good  Roads  Congress, 
held  in  Chicago  on  June  15.  The  meeting 
was  held  at  this  time  in  order  that  its  de- 
liberations might  be  presented  to  the  Na- 
tional Convention  of  the  Republican  party, 
in  an  effort  to  have  that  party  insert  a 
good  roads  plank  in  its  platform.  Another 
meeting  of  the  Congress  will  be  held  at 
Denver,  Colo.,  on  July  6,  prior  to  the  con- 
vening of  the  National  Convention  of  the 
Democratic  party  in  that  city.  The  call  for 
the  Congress  was  issued  by  the  Governors 
of  34  states,  the  Mayors  of  101  cities  and 
more  than  500  residents  of  Chicago.  As 
showing  the  interest  taken  in  the  move- 
ment, 75  members  of  the  Rotary  Qub  of 
Chicago,  headed  by  its  President,  Paul  P. 
Karris,  attended  the  meeting. 

Delegates  from  40  states  attended  the 
meeting  and  addresses  were  delivered  by 
N.  J.  Bachelder,  former  Governor  of  New 
Hampshire  and  Master  of  the  National 
Grange;  Congressman  Anthony  oi  Kansas; 
Martin  Dodge,  ex-Director  U.  S.  Office  of 
Public  Roads;  H.  H.  Gross,  Secretary 
Farmers'  Good  Roads  League,  and  Tim- 
othy Woodruff,  former  Lieutenant  Gov- 
ernor of  New  York  State. 

A  letter  from  President  Roosevelt,  in- 
dorsing the  movement,  was  read  by  An- 
drew G.  Jackson,  President  of  the  Con- 
gress.   President  Roosevelt  said  in  part: 

"A  few  years  ago  it  was  a  matter  of 
bumiliaticn  that  there  should  be  so  little 
attention  paid  to  our  roads,  that  there 
should  be  a  willingness  not  merely  to  re- 
frain from  making  good  roads  but  to  let 
the  roads  that  were  in  existence  become 
worse. 

"I  cannot  too  heartily  congratulate  our 
people  upon  the  existence  of  a  body  such  as 
this,  ramifying  into  every  section  of  the 
country  and  bent  upon  that  eminently  prop- 
er work  of  making  the  conditions  of  life 
easier  and  better  for  the  people  whom  of 
all  others  we  can  least  afford  to  see  grow 
discontented  with  their  lot  in  life — the  peo- 
ple who  live  in  the  country  districts. 

"No  one  thing  can  do  more  to  offset  the 
tendency  toward  an  unhealthy  growth  from 
the  country  into  the  city  than  the  making 
and  keeping  of  good  roads. 

"And  I  am  almost  tempted  to  say  they 
are  needed  for  the  sake  of  special  condi- 
tions in  the  country  districts. 

"If  a  little  heavy  weather  means  a  stop- 
page of  all  communication,  you  must  ex- 
pect there  will  be  a  great  many  young  peo- 
ple of  both  sexes  who  will  not  find  farm 
life  attractive. 

"It  is  for  this  reason  that  I  feel  the 
work  you  are  doing  is  so  pre-eminently  one 
in  the  interest  of  the  nation  as  a  whole." 

The  Congress  adopted  the  following  res- 
olution : 


"Whereas,  No  permanent  system  of  high- 
ways was  ever  built  and  maintained  in  any 
state  or  country  without  the  aid  of  the 
general  government,  therefore  be  it 

"Resolved,  By  the  National  Good  Roads 
Congress,  assembled  in  the  city  of  Chicago 
this  15th  day  of  June,  1908,  that  it  is  the 
sense  of  the  Congress  that  the  general  gov- 
ernment of  the  United  States  should  pay  at 
least  one-fourth  of  the  cost  of  constructing 
and  maintaining  a  permanent  system  of 
highways." 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  In  sending  for 
catalogs  reviewed  or  advertised  in  this  pa- 
per, you  will  confer  a  favor  on  us  if  you 
will  write  direct  to  the  advertisers  and  state 
that  you  saw  the  catalog  menUoned  in  En- 
gineering-Contracting. If  you  are  in  the 
market  for  tools,  machinery  or  supplies,  tell 
us  and  we  will  notify  promptly  the  leading 
manufacturers. 

No.  07S3.  BItu-Mlneral  Pavementa. — Na- 
tional Bitumen  Co.,  Indianapolis,  Ind. 

Thia  8-page  pamohlet  presents  the  merits 
ot  the  bituminous  pavement  made  by  the 
company  named.  As  described,  "Bitu- 
Mineral  pavement  is  made  of  a  properly 
'constructed  base  either  of  concrete  or  broken 
stone,  on  which  la  laid  a  wearing  surface 
composed  of  broken  atone  of  varying  aiaea. 
thoroughly  coated  with  the  best  bituminous 
cements,  and  the  whole  mixed  Into  a  homo- 
geneous mass  and  reduced  to  the  proper  de- 
gree of  aolldlflcatlon  by  being  thoroughly 
rammed  and  rolled." 

No.  0754.  Road  Oradara. — J.  D.  Adama  A 
Co.,   Indianapolis,  Ind. 

This  36-paee  pamphlet  describes  a  novelty 
in  road  graders.  The  construction  of  thia 
grader  Is  such  that  the  wheels  can  be  ad- 
Justed  to  any  angle  with  the  vertical  doing 
away  with  side  draft  and  pinching  of  the 
wheels.  The  construction  has  several  ad- 
vantages which  are  fully  explained  by  dia- 
grams and  text. 

No.  0766.  Steel  Wagona.— The  Bruner 
Steel  Wagon  Co.,  Wapakoneta,  O. 

Thia  31 -page  pamphlet  describes  in  some 
detail  the  construction  of  the  all-steel  run- 
ning gear  wagon  made  by  the  company 
named.  All  parts  of  the  running  gear,  in- 
cluding wheels,  are  made  of  pressed  steel, 
and  running  gears  for  all  purposes  are  made. 
The  wagon  Is  unique  and  the  pamphlet  has 
several  things  to  say  of  its  merits  which 
will  Interest  contractors. 

No.  0766.     Wells'  Lights ^Wella  UghtMfg. 

Co.,  New  York,  N.  T. 

The  portable,  contractors'  light,  known  by 
the  above  name,  Is  Illustrated  and  described 
in  this  pamphlet,  prices  are  given  of  com- 
plete lights  and  of  repair  parts.  Besides  the 
use  of  the  light  for  Illumination,  its  use  for 
burning  out  lead  joints  In  water  pipes,  for 
tire  expanding,  etc.,  la  also  explained. 

No.  0767.  Non- Rotating  Wire  Rop*.— Ma- 
comber  &  Whyte  Rope  Co.,  Chicago,  III. 

Thia  4-page  circular  describes  the  effect 
on  wire  rope  of  "spinning"  or  "rotating," 
and  explains  the  manner  In  which  this  action 
Is  prevented  by  Patent  Klllndo  non-rotating 
wire  rope.  The  figures  given  will  interest 
users  of  wire  rope. 

No.  0768.  Engineering  Inatrumenta.  — 
Queen  A  Co.,  Philadelphia,  Pa. 

This  small  pamphlet  Is  devoted  to  some 
of  the  high  grade  transit  and  level  Instru- 
ments made  by  the  above  named  company 
for  special  purpoaea 

No.  0769.  WIra  Rope  Tramways  and  Haul- 
age Equlpmenta. — A.  Leachen  &  Sona  Rope 
Co.,  St.  IjOuIs,  Mo. 

In  this  24-page  pamphlet  the  company 
named  has  given  well  written  descriptions  of 
Its  various  types  of  wire  rope  tramways  and 
of  Its  wire  rope  haulage  system  for  mines. 
These  descriptions  give  full  and  concise  de- 
tails of  the  construction  and  operation  of 
the  several  devices. 

No.  0760.  Road  and  Contractors'  Ma- 
chinery.—The  Western  Wheeled  Scraper  Co., 
Aurora,  III. 

The   line    of   wheeled   and   drag   scrapers, 


elevating  graders,  dltchera,  rock  and  or« 
cruahers,  dump  cars  and  wagons,  etc,  mad« 
by  the  comi>any  named  above  are  ao  geoer- 
ally  titmiliar  to  contractors  that  they  Bardir 
need  description.  This  pamphlet  of  some 
100  pages,  however,  illustrates  and  deacribei 
the  varloua  artlclea  and  machines  in  de- 
tail. Specifications,  records  of  work  done, 
special  atructural  and  mechanical  detailaar* 
brought  out  clearly  and  in  a  practical  man- 
ner. Contractors  for  earth  work  ahould  se- 
cure the  pamphlet. 

No.  07S1.  Wheelbarrowa  and  Carta. — Syn- 
euse  Chilled  Plow  Co.,  Syracuse,  N.  Y. 

This  32-page  pamphlet  lists  the  dlmenskma 
prices,  etc.,  of  a  very  complete  line  of  wood 
and  iron  barrows  and  hand  carta,  wheel  and 
drag  scrapers,   plows  and   trucks. 

No.  0762.  Measuring  Tapea  and  Rules.— 
WIebusch  &  Hilger,  Ltd.,  New  York.  N.  Y. 

Thia  62-page  pamphlet  lists  the  full  line  of 
cloth  and  ateel  meaauring  tapes,  surveyon* 
chains,  ateel  rulea,  atralght  edges,  T-aquarea. 
scales  and  gagea  made  by  James  Cbesteiman 
A  Co.,  Ud.,  of  ESnglano.  The  several  In- 
atruroenta  are  deacribed  and  prices,  etc,  an 
given. 

No.  0763.  Whaalbarrowa.— Wlthington  & 
Cooley,  JackaoD,  Mich. 

This  18-page  pamphlet  lists  the  line  o( 
wood,  steel  and  cpmbination  wheelbarrows 
made  by  the  company  named. 

No.  0764.  Waterproofing. — National  Water- 
prooOng  Co.,  42  K.  23d  St.,  New  Yoric 

This  pamphlet  is  a  well  presented  argu- 
ment advocating  paralBn  wax  aa  a  water- 
proofing material  for  concrete,  atone  and 
falirics.  Several  methods  of  parafflne  treat- 
ment are  described  and  dlaeuaaed. 

No.  0765.  Prospaeting  and  Testing  Ma- 
chinery.—Keyatone  Driller  Co.,  Beaver  FUls, 
Fa. 

A  catalog  of  112  pagea,  contalntng  a  num- 
ber of  artlclea  reprinted  from  technical  Jour- 
nals on  prospecting  and  testing  ground  with 
Keystone  drllta.  Also  illustrates  machines 
manufactured  by  this  company,  with  txwls 
and  equipment  needed  In  their  operation, 
with  a  general  price  list.  Thia  ia  a  veiy 
valuable  catalog  to  those  Interested  in  test- 
ing ground  and  well  drilling. 

No.  0766.    Fana  for  Forced  Draft Bofflkk) 

Forge  Co.,  41  Cortlandt  St.,  New  York. 

A  le-page  '  pamphlet  illuatiatlng  engines 
and  tans  for  producing  mechanical  forced 
draft  for  boilera,  whereby  high  stacks  ar* 
not  neceasary. 

No.  0767.  Contractera'  LIghta. — ^Alesanda 
Hilbum  Co.,  Baltimore,  Md. 

Thia  pamphlet  gives  Information  on  the 
construction  and  use  of  acetylene  na  light 
for  contractors.  The  simplicity  and  safety 
of  the  gas  generator  and  the  quality  of  tlw 
light  are  especially  mentioned. 

No.  0768.  Drawing  Materiala  and  Engl- 
naors'  Inatrumenta. — Kolesch  A  Co.,  New 
York,  N.  Y. 

This  2S0-page  catalog  lists  a  full  line  of 
drawing  and  tracing  papers,  sun-print 
papers  and  equipment,  drawing  instruments 
and  materials,  surveying  instruments,  etc 
It  gives  descriptions,  prices,  etc.  in  soeta 
shape  as  to  pennit  ordering  direct  from  the 
catalog. 

No.  0769.  "American  Wire  Rope  Nawa."— 
American  Steel  &  Wire  Co.,  Chicago,  m. 

This  issue  of  the  above  named  monthly  bul- 
letin contains  several  articles  of  Interest  to 
wire  rope  usera  as  follows:  "Different  Kinds 
of  Elevators,"  "Wire  Rope  on  a  Battleship," 
"Wire  Rope  on  the  Great  Lakes,"  "Patent 
Non-Spinning  Wire  Rope,"  "Crushing 
Strains,"  and  "Wire  Rope  In  Stone  Quar- 
riea" 

No.  0770.  Barrowa  and  Carta. — Kllbonrne 
&  Jacobs  Mfg.  Co.,.  Columbus,  O. 

This'  92-page  pamphlet  lists  a  very  oea- 
plete  line  of  cars,  scrapers,  t>arrows,  carta, 
wagons  and  plows.  The  line  of  scrmpera. 
both  wheel  and  drag,  and  of  barrowa  and 
carta  will  be  particularly  interesting  to  con- 
tractors. 

No.  0771.  Drawing  Materiala  and  Survey- 
ing Inatrumenta. — Eugene  Dietsgen  Co..  Chi- 
cago, III. 

This  is  an  exact  duplication  of  the  above 
named  company's  large  general  catalog  In 
pocket  slxe,  4^x6  ins.  It  contains  473  page^ 
listing  and  giving  particulars  and  prices  of 
all  the  company'a  large  line  of  drawing  sup- 
plies and  instruments  and  englneerr  and 
surveyors'  instruments. 

No,  0772.  Cencret*  Block,  Brick  and  Tlla 
Machlnas  and  <(peclal  Modela.— Northwestera 
Steel  A  Wire  Works.  Eau  Ckiire,  Wis. 

Thia  pamphlet  deacril>ea  and  lUwstrates 
several  styles  of  block  and  brick  maehlnes, 
sidewalk  tile  machines,  silo  block  machines, 
sill  and  cap,  molds,  column  and  haluater 
molds,  chimney  molds  and  concrete  mlxeta. 
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What  Is  a  Display   AdTertisement? 

What  Are  Its.  Uses  and  Its 

Limitations? 

As  the  eighth  in  this  series  of  articles  we 
come  to  the  subject  of  the  Display  .\dver- 
tisement,  as  we  shall  term  it. 

The  drumming  advertisement  seeks  to 
convince  the  reader  as  to  the  superiority 
of  some  particular  product.  The  educa- 
tional advertisement  seeks  to  interest  the 
reader  in  a  certain  class  of   products  by 


giving  valuable  information  as  to  the  uses 
of  those  products.  The  display  advertise- 
ment relies  neither  upon  argument  nor 
upon  specific  useful  information  to  attract 
attention.  It  relies  upon  the  display  of  pic- 
tures or  words  to  attract  a  passing  atten- 
tion to  the  article  advertised,  and  aims  to 
impress  the  name  of  a  product  or  of  a 
manufacturer  upon  the  memory  by  means 
of  its  repeated  occurrence  in  a  striking 
manner. 

The  display  advertisement  is  the  com- 
monest kind  of  an  advertisement.  It  stares 
at  you  in  every  street  car,  and  it  looks 
back  at  you  from  countless  billboards  as  you 
travel  by  rail.  Popular  magazines  are  sog- 
gy with  display  ads.  Although  it  has  be- 
come the  fashion  to  ridicule  the  display  ad 
and  to  call  it  ineffective  beside  the  drum- 
ming, or  "show  me"  ad,  we  must  remem- 
ber that  scores  of  firms  have  made  fortunes 
by  display  advertising.  Certainly,  then,  it 
possesses  merit.  Our  opinion  is  that,  if 
used  in  moderation,  the  display  style  of 
advertising  is  an  excellent  adjunct  to  the 
drumming  ad  and  to  the  educational  ad. 

There  is  undoubtedly  a  class  of  readers 
who  seldom  do  more  than  glance  at  any 
advertisement.  That  class  is  small,  and 
growing  smaller;  still  it  exists,  and  so  long 
as  it  does  exist,  the  display  ad  will  be  a 
necessity  in  any  thoroughly  effective  adver- 
tising campaign. 

It  should  be  remembered,  also,  that,  when 
the  product  advertised  is  a  low  priced 
product,  the  display  ad  is  apt  to  be  exceed- 
ingly effective.  For  example,  nearly  all 
food  products  are  low  priced ;  and  a  few 
cents  will  enable  anyone  to  give  a  tongue 
test  to  the  merits  of  the  product  whose 
publicity  by  display  has  aroused  curiosity. 
Hence  '"Wrigley's  spearmint"  needs  little 
else  than  clever  display  of  the  name  to  lead 
thousands  to  try  it.  In  the  engineering 
field  there  are  many  classes  of  products  for 
which  a  large  demand  could  be  created  in 
the  same  manner.  Lubricating  oils,  paints, 
waterproofing  compounds,  cement,  reinforc- 
ing steel,  and  the  like,  all  lend  themselves 
to  display  advertising.  It  takes  but  a  few 
dollars  to  give  these  products  a  test,  and 
clever  display  publicity  will  secure  the  test. 

On  the  other  hand,  expensive  machines 
cannot  be  advertised  effectively  by  display 
ads  if  supplemented  by  no  other  sort  of  ad- 
vertising. A  man  deliberates  a  long  time 
before  choosing  an  expensive  machine,  and 
he  must  be  convinced  that  it  has  great  merit 
before  he  will  risk  his  money  on  a  trial. 
Hence  it  is  that  many  advertisers  of  ex- 
pensive machines  who  have  aped  the  toilet 
soap  and  breakfast  food  sort  of  display  ad- 
vertising lose  all  faith  in  advertising  in 
general.  Having  not  reasoned  deeply  on 
the  subject  of  advertising,  and  having  tried 
only  one  sort  of  advertisements,  they  be- 
come disgruntled  with  advertising — and  no 
wonder.  They  are  like  the  man  who  dives 
into  Great  Salt  Lake,  and,  having  nearly 
strangled  in  its  briny  waters,  swears  that 
Salt  Lake  is  an  unfit  place  to  swim.    It  is 


unfit,  for  that  kind  of  swimming.  But,  for 
those  who  have  learned  its  ways,  there  is 
no  greater  sport  than  to  ride  like  a  cork 
on  its  buoyant  brine. 

.\  display  advertisement  need  not  be 
changed  in  every  issue;  indeed,  it  is  apt 
to  become  more  effective  by  a  reasonable 
amount  of  repetition.  This  being  so,  it  is 
wise  to  spend  some  money  in  having  an 
artist  get  up  the  illustration  that  is  to  form 
part  of  it.  The  tendency  among  advertisers 
in  engineering  periodicals  is  to  use  only 
photographic  reproductions,  and  to  use  only 
ordinary  type.  It  is  to  be  hoped  that  a 
study  of  the  illustrations  and  make  up  of 
advertisements  in  the  general  magazines 
will  lead  advertisers  in  the  technical  papers 
to  employ  skilled  men  to  design  their  ad- 
vertisements. Often  it  happens  that  an 
advertiser  does  not  know  where  to  secure 
a  skilled  man  for  such  a  purpose.  Any 
high  class  technical  paper  can  furnish  the 
desired  information. 

As  a  good  example  of  a  well  illustrated 
display  ad,  we  may  refer  to  one  that  is  not 
now  running  in  any  paper,  but  one  that  we 
venture  to  say  has  not  been  forgotten  by 
civil  engineers,  namely,  the  advertisement 
of  the  E.  J.  Winslow  Co.  entitled  "Dry  as 
the  Desert,  Permanent  as  the  Pyramids," 
in  which  a  desert  scene  is  shown,  with 
camels  in  the  foreground  and  pyramids  in 
the  distance. 

Speaking  of  pyramids,  what  greater  dis- 
play ads  for  the  Pharaohs  than  these  peaks 
of  stone?  The  names  pyramid  and  Pha- 
raoh have  become  so  linked  together  by 
the  oft-repeated  •  pictures  of  the  one  and 
the  printed  letters  of  the  other  that,  if  one 
of  the  Pharaohs  could  now  return  and  go 
into  contracting  for  concrete  masonry,  he 
would  need  to  do  little  else  than  appeal  to 
the  public  with  a  picture  of  a  pyramid,  his 
name,  and  a  slogan — I  build  bulwarks  to 
protect  my  name  against  the  assaults  of 
the  battalioned  centuries. 


The  Conserration  of  Natural  Resources 
Commenced. 

The  waste  of  our  natural  resources  and 
the  immediate  need  of  taking  rigorous  ac- 
tion to  prevent  its  continuance  are  matters 
that  have  been  made  familiar  by  recent 
discussion  to  countless  persons  who  pre- 
viously had  given  them  little  thought.  Fol- 
lowing the  notable  convention  at  Wash- 
ington of  Governors  of  States  and  United 
States  officials  to  discuss  the  conservation 
of  natural  resources  President  Roosevelt 
appointed  a  National  Conservation  Com- 
mission to  give  practical  effect  to  the  move- 
ment. This  commission  organized  for 
work  during  the  past  week  by  a  meeting 
of  its  executive  committee  composed  of  one 
representative  of  each  of  the  several  com- 
mittees into  which  the  commission  is  di- 
vided. After  a  brief  discussion  it  was 
agreed  that  each  committee  of  the  commis- 
sion should  spend  the  next  five  months  in 
collecting  information  to  be  used  when  the 
full   commission  meets  in   Washington  on 
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Dec.  1,  1908.  This  action  fakes  for  the 
first  time  the  solution  of  a  difficult  and  im- 
portant problem  out  of  the  realm  of  pos- 
sibility and  places  it  in  the  realm  of  prob- 
ability. No  one  is  more  concerned  in  the 
task  before  this  commission  than  the  engi- 
neering-contractor and  his  support  should 
be  liberal  and  energetic. 


Engineers   Appointed  on  Commissions 
for  Engineering  Work. 

The  legislature  of  New  York,  which  ad- 
journed this  spring,  passed  a  bill  that  the 
Governor  has  permitted  to  become  a  law, 
providing  for  a  commission  made  up  of 
three  men,  one  of  whom  shall  be  an  engi- 
neer experienced  in  road  and  bridge  build- 
ing, to  have  charge  of  the  wagon  roads  of 
the  State,  and  be  known  as  the  State 
Highway  Commission.  Heretofore  the 
State  Engineer,  through  a  deputy,  has  had 
the  supervision  of  the  roads 

The  commission  is  empowered  to  engage 
engineers  and,  besides  building  new  roads, 
is  to  maintain  those  already  built.  The 
State  is  to  expend  $75,000,000  in  highway 
construction,  and  there  has  been  $l,000,Oflio 
appropriated  for  yearly  repairs  and  main- 
tenance. 

This  journal  has  advocated  repeatedly 
that  such  commission  should  be  made  up 
of  engineers,  and  we  note  with  great  pleas- 
ure that  the  law  makes  the  appointment 
,  of  one  engineer  compulsory.  It  is  to  be 
regretted  that  the  bill  did  not  provide  that 
all  the  members  of  the  commission  should 
be  engineers.  However,  the  Governor  can 
rectify  this  omission  by  appointing  only 
engineers  to  membership,  the  only  restric- 
tion put  upon  him  being  that  one  member 
must  be  from  the  minority  party. 

In  this  connection  we  are  glad  to  an- 
nounce that  the  Governor  of  Ohio  has  ap- 
pointed an  engineer  to  be  State  Highway 
Commissioner.  Mr,  James  C.  Wonders, 
the  new  appointee,  during  the  past  24  years 
has  been  the  city  engineer  of  Bellefon- 
taine,  Ohio,  or  the  county  engineer  of  Lo- 
gan county.  He  has  also  carried  on  an  ex- 
tensive private  practice.  During  his  ca- 
reer he  has  built  more  than  500  miles  of 
highways. 


New  building  by-laws  recently  adopted  by 
the  city  of  Manchester,  England,  provide 
among  other  things,  that  in  future  no  new 
street  will  be  less  than  14  vds.  wide,  an  in- 
crease of  2  yds.  on  the  minimum  width. 
Main  roads  must  be  50  ft.  wide  instead  of 
36  ft.,  the  present  minimum.  And,  as  far 
as  possible,  one  street  will  be  planned  so  as 
to  fit  in  with  other  streets.  Long  rows  of 
houses,  all  of  one  pattern,  will  not  be  sanc- 
tioned. No  block  of  houses  must  contain 
more  than  10,  nor  cover  a  frontage  of  more 
than  100  yds.  At  the  back  of  each  cottage 
there  must  be  an  area  of  not  less  than  250 
ft.,  an  advance  of  100  ft.  No  blind  alleys 
will  be  allowed  in  future,  and  all  passages 
must  lead  to  main  streets. 


Concrete  and  Reinforced  Concrete  Section 


Note :  This  Section  is  devoted  to  metbods  and  costs  of  constructing  concrete 
and  reinforced  concrete  structures.  It  will  cover  the  selection,  testing  and  pro> 
portioning  of  concrete  materials;  laboratory  tests  of  concrete;  concrete  mbdng, 
transportation  and  placing;  fabrication  and  placing  of  reinforcement,  and  form 
construction  and  erection.  It  will  also  contain  articles  on  new  and  interesting 
developments  in  the  design  of  reinforced  concrete. 


Destruction    of    Cement   Mortar   and 

Concrete  by  Alkali  Salts  at  Ureat 

Falls,  Mont.,  With  Discussion 

of  the  Effect  of  Alkali  on 

Portland  Cement. 

Cement  pipe  sewers  and  cement  mortar 
in  brick  sewers  at  Great  Falls,  Mont.,  have 
suffered  serious  damage  presumably  from 
the  action  of  alkali  salts  in  the  soil  and 
the  trouble  is  being  investigated  by  the 
Chemistry  Department  of  the  Montana  .■Vg- 
ricultural  College  Experiment  Station.  A 
preliminary  report  of  the  results  of  these 
investigations  have  recently  been  made  by 
Mr.  E.  T.  Tannatt,  Rural  Engineer,  and 
Mr.  Edmund  Burke,  Chemist,  of  the  sta- 
tion. 

Briefly  stated,  oval  shaped  cement  pipe 
sewer,  26x32  ins.,  laid  at  Great  Falls  in 
1890,  shoves  defects  so  serious  that  por- 
tions will  have  to  be  rebuilt.  The  remain- 
ing portions  also  show  more  or  less  serious 
disintegration.  Also  brick  sewer  with 
cement  mortar  joints  and  outside  plaster- 
ing of  cement  is  similarly  going  to  pieces 
from  disintegration  of  the  mortar.  These 
conditions  led  to  the  investigations  noted 
above  with  the  results  given  as  follows  in 
this  report: 

Sixth  Street  Sewer. — This  sewer  is  for 
a  combined  system  and  is  circular  in  form, 
4  ft.  internal  diameter,  constructed  of  two 
layers  of  brick  laid  on  end  and  in  Portland 
cement  mortar.  The  exterior  surface  of 
the  sewer  is  covered  with  a  H-in.  cement 
plaster  coat. 

The  sewer  was  constructed  in  1893  and 
was  made  of  Montana  brick.  The  mortar 
in  which  the  brick  were  laid  being  made 
of  river  sand,  and  Portland  cement  in 
proportion  of  one  part  of  cement  to  three 
parts  of  sand.  The  city  engineer  advises 
us  that  no  free  lime  was  used  in  the  con- 
struction and  that  the  cement  showed 
good  tests  for  tensile  strength. 

At  the  intersection  of  each  all.ey,  man- 
holes were  provided.  These  manholes 
were  constructed  in  the  usual  form,  and.  of 
the  same  brick  and  mortar  as  the  balance 
of  the  sewer. 

In  making  an  Examination  of  the  sewer 
we  found  as  follows: 

Certain  portions  of  the  sewer  showed  the 
presence  of  external  moisture  to  a  more 
marked  degree  than  other  sections.  The 
interior  of  the  sewer  in  all  parts,  and  in 
the  manholes,  showed  along  the  cement 
joints  and  along  the  edges  of  the  cement 


patches,  a  white  efflorescence,  or  powder. 
Samples  of  this  powder  were  taken  and 
analyzed  and  found  to  be  white  alkali,  as 
per  analysis.  Table  I. 

We  found  the  brick  to  be  the  usual  soft 
brick  of  the  state  and  not  well  suited  to 
sewer  construction.  We  were  not  sur- 
prised, therefore,  to  find  the  brick  showing 
the  action  of  moisture,  and  in  places  where 
the  brick  were  unusually  soft,  a  very 
serious  disintegration  had  taken  place. 

Examination  was  made  of  the  cement 
mortar  in  which  the  brick  were  laid.  This 
we  found  in  many  places  to  be  of  the  con- 
sistency of  fresh  lime  mortar,  although  in 
spots  the  mortar  was  in  apparent  good  con- 
dition and  made  of  an  apparently  good 
grade  of  cement.  The  mortar  first  re- 
ferred to  cotild  be  removed  readily  with  a 
knife  blade  or  finger  nail.  We  noted  par- 
ticularly that  where  the  white  deposit 
above  referred  to  was  largest,  that  there 
we  found  the  destruction  of  the  cement 
mortar  the  most  prortounced. 

We  further  found  that  the  arch  of  the 
culvert  had  suffered  less  from  the  destruc- 
tive action  than  the  invert.  The  strongest 
action  was  noted  on  the  sides  of  the  sewer, 
below  the  center  line  and  above  the  aver- 
age water  mark  of  the  sewage,  although  we 
were  advised  that  much  of  the  bottom  of 
the  invert  had  been  removed  and  repaired 
since  the  original  construction.  We  also 
noticed  that  where  e.xterior  moisture  was 
most  apparent  that  at  that  point  the 
destructive  action  had  made  greatest 
progress.  This  action  we  found  had  pro- 
gressed so  far  in  some  parts  of  the  sewer 
as  to  require  the  removal  of  the  brick  and 
the  re-setting  same  in  fresh  cement  mortar. 
In  many  places  even  the  new  cement  mor- 
tar had  undergone  disintegration  to  a 
marked  degree. 

The  sides  of  the  manhole,  even  above  the 
highest  point  reached  by  the  sewage,  we 
found  to  be  covered  with  the  white  powder 
and  the  same  destruction  of  the  cement  had 
occurred. 

From  an  examination  of  the  sewer  we 
became  convinced  of  the  following  facts: 

First — That  the  disintegration  and  de- 
structive action  of  the  cement  did  not  come 
from  adulteration  of  the  cement,  nor  from 
the  quality  of  materials  used. 

Second— Although  it  is  possible  that  a 
limited  chemical  or  physical  action  of  the 
alkali  salts  may  be  a  partial  cause  of  the 
breaking  down  of  the  brick,  yet  the  prin- 
cipal cause    of    the    failure    of    same   is 
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chargeable  to  the  fact  that  the  brick  used 
were  too  soft  and  not  fit  for  sewer  con- 
struction. 

Third — That  the  action  upon  the  cement 
was  chemical  action,  and  that  the  destructive 
agent  came  from  the  outside  of  the  sewer, 
and  the  disintegration  of  the  cement  can- 
not be  charged  to  any  action  arising  from 
the  sewage,  or  gases  from  same. 

Having  reached  the  above  conclusions, 
we  proceeded  to  ascertain  the  cause  of  the 
difficulty.  Samples  of  the  mortar,  in 
various  stages  of  decomposition  were  taken, 
also  of  the  white  powder.  Holes  were 
driven  through  the  cylinder  of  the  sewer 
and  samples  of  the'  back  filling  against  the 
brick  were  taken.  Along  the  line  of  the 
sewer  and  at  various  distances  from  same, 
auger  holes  were  driven  from  the  surface 
of  the  ground  and  samples  of  the  soil  were 
taken.  Samples  of  the  soil  of  a  character 
i«i  which  the  city  engineer  had  noted  great- 
est activity  were  taken  from  adjoining  ex- 
cavations. This  soil  is  a  heavy,  lead-col- 
ored, dense  clay,  strongly  impregnated  with 
alkali,  and  is  locally  known  as  gumbo.  A 
description  of  these  several  samples  and 
anaylsis  of  same  is  given  below. 

Third  Street  Sezver— This  sewer  is  con- 
structed of  cement  pipe,  is  oval  in  shape, 
with  dimensions  26x32  inches.  The  size 
of  the  sewer,  together  with  the  fact  that 
considerable  sewage  was  flowing  at  the 
time,  prevented  our  making  an  extensive 
examination  of  the  entire  sewer,  although 
sufficient  of  the  same  was  examined  to 
convince  us  of  its  condition.  We  were 
not,  however,  inclined  to  make  very  ex- 
tensive examinations,  as  we  found  the  ce- 
ment so  badly  decomposed  that  we  could 
easily  remove  handfulb  of  the  pipe  with 
the  naked  hands.  The  cement  pipe  was 
little  better  than  coniiressed  sand  held  in 
place  by  the  arched  form. 

In  the  manholes  we  noted  the  same 
white  efflorescence  as  in  the  Sixth  street 
sewer.  Samples  of  the  disintegrated  ce- 
ment pipe  were  taken,  as  also  the  white 
powder.  From  examination  made  of  the 
decomposed  cement  pipe,  above  referred 
to,  it  was  found  that  the  cement  had  Leen 
almost  entirely  removed  from  the  same, 
and  that  little  more  than  pure  sand  re-, 
mained.  This  sewer  is  virtually  destroyed, 
so  far  as  cement  construction  is  concerned, 
at  least  in  the  sections  examined. 

.^s  the  gumbo,  which  carries  the  larger 
percentage  of  alkali,  is  highly  impervious 
to  wafer,  and  has  proven  extremely  diffi- 
cult to  filter  in  our  laboratories,  it  is  hard 
to  imagine  how  alkali  can  be  deposited 
from  and  through  such  materials.  We, 
however,  found  that  along  the  sewers  in 
question,  and  especially  in  the  adjoining 
lots,  were  low  places  in  which  water  an- 
nually collected.  Some  of  these  depres- 
sions were  made  by  the  construction  of 
the  street  at  a  grade  higher  than  the  level 
of  the  lot.  These  low  places  were  largely 
in  the  gumbo,   and   until   drained   by   the 


City  Engineer,  for  sanitary  reasons, 
formed  ponds  from  which  the  water  very 
gradually  seeped  into  the  earth.  Upon  ex- 
amination we  came  to  the  opinion  that  the 
depressions  above  referred  to,  as  well  as 
other  depressions,  both  on  the  surface  and 
in  the  formations  themselves,  together 
with  the  exposed  surfaces  in  adjoining 
formations,  offer  a  means  whereby  the  al- 
kali is  leached  from  the  gumbo.  This  al- 
kali-bearing water  passing  through  the 
sand  and  •  more  permeable  formations 
reaches  the  back  filling,  there  to  deposit 
the  alkali  against  the  outside  of  the  sewer. 
As  this  water  must  find  an  outlet  through 
the  sewer  itself,  or  the  back  filling,  it  is 
held  in  a  position  to  indefinitely  continue 
its  destructive  action.  We  also  found  that 
the  samples  showing  highest  percentages 
of  alkali  were  those  taken  immediately 
back  of  the  cylinder  of  the  sewer. 

The  samples  of  soil  were  taken  after  a 
careful  examination  of  the  sewer,  and 
were  secured  with  the  purpose  of  ascer- 
taining the  following  points : 

First — To  ascertain  the  amount  of  alkali 
salts  in  the  soil  immediately  adjoining  the 
sewer,  where  the  least  average  and  great- 
est destructive  action  was  noted. 

Second — To  ascertain  if  the  alkali  was 
being  leached  from  soils  drained  by  the 
sewer  and  borne  by  the  ground  waters  to 
the  back  filling  of  the  sewer. 

Third — To  ascertain  the  percentages  of 
alkali  in  soil  not  adjacent  to  the  sewer, 
yet  drained  to  same. 

Fourth — To  ascertain  the  percentages  of 
alkali  at  various  depths  in  soils  adjacent 
Jo  the  sewer,  yet  not  immediately  in  con- 
tact  with   same. 

All  of  the  samples  were  taken  with  a 
1-in.  auger,  and  each  foot  from  the  sur- 
face represents  a  numbered  sample,  as 
shown  in  Table  I. 

TABI.E    I— PERCENTAGES    OF    ALKAU    IN  SOILS. 

Series   No.    I. 

Sodium     Sodium     Sodium 

Lab.No.  SuIphate.Carbonate.  Chloride.  Depth 

4547  .665  .021  .0256  6-foot 

4.=i48  1.2!t9  .008  .0385  7-foot 

4549  .781  .021  .0323  8-foot 

Series   No.  II. 

4550  .611            .027  .0323  4-foot 

4551  .473            .036  .0288  5-foot 

4552  .899            .021  .0224  6-foot 
45'i3              .851            .032  .0288  7-foot 

4554  .738  .023  .0323  8-foot 

4555  .539  .025  .0288  9-foot 

Series   No.  III. 

4556  .860            .027  .0358  2-foot 

4557  .525            .025  .0323  3-foot 
4568              .397            .027  .0272  4-foot 

4559  .199  .028  .0192  6-foot 

4560  .065  .001  .0192  6-foot 

4561  .200  .005  .0418  7-foot 

Series   No.  IV. 

4567  .239            .042  .0192 

4568  .510            .028  .0192 

4569  .696            .047  .0224 

4570  1.028  .034  .0323 

4571  .091  .028  .0224 

Series   No.   V. 

4564  3.641  .012  .0448 

4565  2.901  .012  .0768 

TABLE  II — ANALYSES    SHOWING   THE  COMPOSI- 
TION OF  ALKALI  AT  GREAT  FALLS. 

lab.   No 4543 

.Slllcla       110 

Calcium  sulphate    4.840 

Magnesium  sulphate    23.830 

Potassium    sulphate    0.540 

Sodium    sulphate    59.670 

Sodium   nitrate    OOC 

Sodium   chloride    7.860 

Sodium   carbonate   , 3.130 


Cause  of  Disintegration  Of  Cement — In 
examination  of  the  above  analyses  we  call 
attention  to  the  fact  that  where  maximum 
disintegration  of  the  sewer  occurs,  that 
there  we  find  the  greatest  percentage  of 
alkali,  and  that  the  amount  of  disintegra- 
tion corresponds  closely  to  the  percentage 
of  alkali  present.  The  tabulation  also  in- 
dicates that  the  ground  waters  are  leach- 
ing the  aikali  from  the  soils  and  depositing 
the  salts  along  the  barrel  of  the  sewer. 

So  far  as  we  know,  this  is  the  first  time 
that  the  attention  of  the  public  has  been 
called  to  the  action  of  the  alkali  of  the 
soils  upon  Portland  cement. 

Just  how  the  alkali  in  the  soil  acts  upon 
the  cement  is  a  matter  for  investigation. 
It  is  possible  that  the  action  is  similar  to 
the  action  of  the  salts  in  sea  water,  as 
quoted  above,  or  it  may  be  that  the  ce- 
ments behave  in  a  manner  similar  to  the 
soils  containing  zeolites.  Zeolites  being 
hydro-silicates  containing  as  bases  chiefly 
lime  and  alumina  with  some  potash  and 
soda,  and  which  have  the  power  of  ab- 
sorbing alkali  salts  and  exchanging  bases 
with  them. 

In  the  use  of  concrete  for  sewers  in  al- 
kali sections  and  other  cement  construc- 
tion, we  feel  that  our  investigations  un- 
doubtedly point  to  the  fact  that  the  use  of 
cement  is  inadvisable  where  it  is  not  pos- 
sible to  drain  all  ground  waters  from  the 
exterior  of  the  sewer.  Where  the  sewer 
will  be  below  the  level  of  the  ground- 
water service,  even  for  a  portion  gf  the 
year,  we  believe  that  the  chemical  action 
of  the  alkali  will  eventually  destroy  the 
construction.  The  action  will  be  special- 
ly destructive  in  event  reinforced  concrete 
is  used.  Where  the  sewer  is  above  the 
general  ground  water  level,  we  would  rec- 
ommend the  sub-draining  of  the  sewer. 

In  this  construction  drain  tile  should  be 
placed  in  the  bottom  of  the  trench  and  the 
same  covered  to  a  sufficient  depth  with 
clean  gravel  or  crushed  stone;  the  sewer 
laid  on  this  foundation  and  a  suflicient 
thickness  of  clean  gravel,  or  crushed  rock 
placed  around  the  barrel  of  the  sewer  to 
afford  drainage  to  the  tile,  of  all  seepage 
water  entering  the  back  filling.  One  or 
two  sets  of  drain  tile  could  be  used,  a 
single  line  of  tile  under  the  center  of  the 
sewer,  or  two  lines  of  tile  at  corners  of 
the  excavation.  In  recommending  this 
system  we  feel  that  the  object  to  be  ac- 
complished is  the  removal  of  the  ground 
waters  before  they  can  come  in  contact 
with  the  sewer.  Where  the  ground  waters 
cannot  be  thus  removed,  we  would,  from 
our  investigations  thus  far  conducted,  un- 
hesitatingly recommend  that  cement  pipe 
be  not  used. 


The  Interstate  Commerce  Commission 
has  notified  all  railroads  that  tariffs  must 
be  printed  on  paper  8x11  ins.,  and  if  any 
other  size  is  used  they  will  not  be  accepted. 
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CMKratt  Pcremtnt  Baae  Conttructlon 
Udng  a  Batch  Mlzw. 

The  work  wai  done  in  Chicago  on  a 
•trcct  26  ft.  wide  between  curbs,  the  foun- 
dation being  6  in«.  thick  of  1-3-6  Portland 
cement  hroken  stone  concrete.  The  sand 
stork  pile  was  continuous  along  one 
mile  of  the  street  inside  curb  and  the  stone 
stock  pile  continuous  along  the  other  side 
of  the  street.  The  cement  stock  pile  was 
located  on  one  sidewalk  about  the  middle 
of  the  block.  The  mixer  was  mounte<l  on 
trucks  and  backed  away  from  the  work. 
A  H  cii.  yd.  CroM>  mixer  sold  by  the 
Standard  Scale  &  Supplj'  Co„  Giicago.  III., 
was  used.  It  was  operated  hj-  a  8*4  H.  P. 
air  cooled  gasoline  engine  and  weighed  on 
trucks,  including  engine,  2.1(H>  Ihs.  It  was 
readily  pulled  by  hand,  including  charging 
platform.     This  platform  was  built  across 


showed  good  discipline  in  making  the  shift 
and  this  accounted  largely  for  the  quick 
work  and  lack  of  confusion. 

The  mixer  discharged  onto  a  sheet  iron 
"shoveling  board"  laid  on  the  ground,  and 
from  this  the  concrete  was  cast  and  car- 
ried into  place  in  the  foundation.  One 
man  tended  the  discharge,  six  men  took  the 
concrete  away  with  shovels,  one  man  aid- 
ed in  spreading  and  two  men  tamped  and 
swept  the  concrete.  On  the  mixer  one 
man  added  the  water  and  watched  the 
charging  and  one  man  charged  the  cement, 
dipping  it  from  the  cement  box  into  a  spe- 
cial hand  scoop  bucket  used  for  charging. 
The  man  wheeling  cement  untied  the  bags 
and  emptied  them  into  the  cement  box. 
The  stone  was  wheeled  by  six  men  and 
the  sand  by  three  men.  In  addition  there 
were  four  men  setting  stakes  and  doing 
other   necessary    work    on    the   job.      The 


Method    and   Cost  of  Constnic 
Small  Concrete  Arch  Brid( 

The  bridge  carries  O'Connor  St,  ' 
Ont.,  over  Patterson's  Creek.  It  w 
structed  under  the  direction  of  Mr 
Parsons,  Assistant  City  Engineei 
furnishes  the  following  discriptic 
figures  of  cost: 

The  principal  dimensions  are  as  i 
Span,  20  ft. ;  length,  46  ft. ;  rise,  ' 
ins. ;  thickness  of  abutment  at  spring 
5  ft.  6  ins. ;  thickness  of  arch  ring  at 
18  ins.  The  arch  is  built  on  a  skew 
The  arch  ring  is  reinforced  with 
electrically  welded  fabric,  with 
meshes  and  %-in.  gage.  The  re 
ment  was  placed  about  3  ins.  ab 
under  surface  of  the  arch  at  the  cro 
is  firmly  anchored  in  the  abutments 
rails.      The  crown  of  the  arch  is 


View  cf  Work  Looking  Toward  Charging  End  of  Mixer. 


nuciiiiit  Itctwcri".  rriipiiu  aiic  niixe-  <'.n!ni 
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•. :.ial  working  gang  was  thus  26  men  and 
i.   I'jreman 

.\  !'-.h'.ur  day  was  worked  and  an  aver- 
age of  7'.i->  «).  ydv  of  6-in.  pavement  l>a>e 
»aj  liid  per  day.  This  is  about  121  cti. 
J-^  of  t<>r)crete  in  place  per  9-hour  day 
»••..■:  a  'i  cu.  yd.  mixer,  .\ssuming  an  av- 
fii^t  masje  of  $2  per  day.  the  iabor  cost  of 
■■'•.•■  :'  ur-^a!:.-7n  in  place  was  2iX$J=$.>4-T- 
'•^j  V,  J  •;^=7  +■">  cts.,  or  say  ""4  cts.  per 
••,  :•  i  'T  +•>  cts.  jH-r  cu.  yd.  of  concrete 
;•  -•  :'■'.  'pt  iK'te'i  that  the  men  were  we!! 
'.:■'.•'.  i- i   w.rk'-d   at  a  lively  p.ice 

".  ■  r  i::.---pir.\irn  illustratii^'n  i>  a  view 
"  •-■  r  m  .r<  I'-.km?  tf>ward  the  re.-ir  or 
■-.i-X'Z  "  i  :'.  the  m:.\ing  plant.  We  are 
.-•;-■"•:  f.r  •"-:-  c-n  and  for  the  cp-vr- 
"-"-";  f  nt-er  :he  intormation  g:\er. 
i  ■■  •  :  :■■:  >"i-.-iird  Scale  &  Supr!>  Cx 
"    "••■X.    '.'.'.      A/irh  handle?   the   Cr.^r" 


ft    al«>ve  water  level  when  the  wal 
the  canal.     There  are  four  wing  w 

The  bed  of  the  creek  was  exca'vai 
a  solid  f'.xsidation  was  reached, 
this  the  forms  for  the  abutmen 
eretted  C<>r.<:derable  trouble  wai 
by  tre  water  from  the  melting 
srow.  which  ran  into  the  trench 
necessitated  p'xmping  until  the  cone 
aS'%e  t.-re  "e^e^  of  the  creek  bed. 

Tbe  v -terete  was  mixed  in  the 
r.T  of  !-^T  for  the  main  part 
i'Tr-^<~  wit"-:  a  fine  mixture,  1-2 
!  :-  :'-r.-k  tor  a  lacing.  The  coi 
the  arch  r.r^  was  mixed  1-2-5.  T 
3e;:t>  were  b^xh  brought  up  to  Xhi 
ir:S  lr-«e  o:  the  arch  and  sloped 
tow  iris  ;'v  back  to  form  a  shou 
the  arc-:-  ;-.»  rest  against  The  ar 
wii  b.".!t  !.•;  r-t«rs  about  10  ft.  wide 
w:is  clr-»^i  oo  continuously  on  e; 
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unta  it  was  complete.  A  3-in.  layer  of  con- 
crete was  spread  over  the  forms,  which 
had  been  previously  erected,  then  the  Clin- 
ton fat>ric  was  laid  down  on  this  and 
fastened  to  the  rails  in  the  abutments. 
The  rest  of  the  concrete  was  then  placed 
in  6-in.  layers  up  to  the  required  thickness. 
The  top  of  the  arch  was  plastered  with 
cement  mortar  to  make  it  water  tight.  In 
the  coping  on  the  parapet  walls  iron  rods 
were  inserted  in  the  proper  places  to  tie 
the  concrete  posts  for  the  railing  to  the 
coping.  The  rails  were  molded  in  sep- 
arate forms,  and  are  3  ins.  x  9  ins.,  and 
about  9  ft.  6  ins.  long.  There  are  two 
%-in.  iron  bars  about  1  in.  above  the  bot- 
tom of  each  of  them.  After  the  rails  had 
set  for  a  sufficient  length  of  time  the  forms 
for  the  posts  were  set  up,  the  rails  taken 
out  of  their  forms  and  the  ends  inserted  in 
openings  cut  in  the  post-molds  in  the 
proper  places.  These  were  then  filled  with 
concrete  and  allowed  to  stand  several  days 
before  the  forms  were  removed.  Very  lit- 
tle finishing  was  needed  to  give  the  railing 
a  pleasing  appearance. 

The  work  was  started  about  April  1, 
1907,  and  was  completed  six  weeks  later. 
There  was  considerable  delay  on  account 
of  bad  weather. 

The  wages  paid  were  per  9-hour  day: 
Foreman,  $3.50;  carpenters,  $3.15,  and 
laborers,  $1.75.  The  price  of  lumber  was 
as  follows,  per  1.000  ft.  B.  M.:  IxlO-in. 
pine,  $18.50;  l%x4-in.  spruce,  dressed  and 
matched  for  exposed  surfaces,  $30;  2x4-in. 
spruce  scantling,  $25,  and  2x6-in.  spruce, 
^5.  There  were  620  cu.  yds.  of  concrete 
in  the  bridge,  of  which  92  cu.  yds.  in  the 
arch  were  reinforced.  The  cost  of  the 
work  was  as  follows: 

Forms  and  center—      Total.  PerCu.Yd. 

Labor   $   397  $0,645 

Materials    575  0.930 


Total   $  972  $1,575 

Concrete — 

Labor   $  849  $1.37 

Materials    2,608  4.20 


Total   $3,457  $5,570 

Excavation    ,395  0  505 


Total,     exclusive     of 

reinforcement    $3,852  $7,710 

The  cost   of   reinforced   concrete  in  the 
arch  was: 

92  cu.  yds.  concrete  $7.71 

Reinforcement  ($192  for  92  cu.  yds.)..  2.09 


Total 


.$9.80 


A  resolution  before  the  Canadian  House 
of  Commons  provides  for  the  organization 
of  a  department  of  public  health,  whereby 
all  matters  in  connection  with  the  health  of 
the  dominion  would  be  consolidated  under 
one  responsible  head,  instead  of,  as  at  pres- 
ent, being  scattered  through  five  or  six 
other  departments. 


Earth  and  Rock  Section 


Note :  This  Secdon  Is  devoted  to  methods  and  costs  of  cxcavatiag  earth  and 
rock  and  building  emlianlcnients.  It  wiH  cover  tlie  gradlnc  of  roads  and  rail- 
roadSt  dUdng  and  canal  woric,  dredging,  building  reservoirs  and  earth  dams, 
sewer  and  water  pipe  trenching,  qnanying,  etc. 


The  Proper  Shape  for  Rock  Drill  Bits.* 

BY  D.  J.  0'R0URKE.t 

Much  attention  is  paid  to  the  mechanical 
details  of  drilling  machines  at  the  time  of 
their  purchase,  to  secure  those  which  will 
be  most  efficient  in  the  amount  of  power 
used  and  in  cost  for  maintenance.  Too 
often,  this  is  as  far  as  the  user's  interest 
goes.  Having  procured  a  good  drill,  he 
does  not  take  steps  to  secure  the  very  best 
working  efficiency  from  it. 

The  question  of  drill  steel,  its  selection, 
care,  and  use,  is  one  which  is  given  far  too 
•  little  attention,  and  which  in  many  cases 
is  the  determining  factor  as  to  the  econom- 
ic success  of  a  drilling  plant.  If  the  steels 
are  of  good  materials,  carefuly  made, 
sharpened  and  tempered  for  the  work  to 
be  done,  and  if  fresh  steels  are  put  into 
use  as  soon  as  the  gage  begins  to  wear, 
the  drills  will  come  up  to  expectations  as 
to  speed  and  efficiency;  but  if  the  black- 
smith is  incompetent  and  the  drill  runner 
careless,  the  management  could  better  af- 
ford to  throw  out  its  machines  and  go 
back  to  hand  drilling. 

The  Blacksmith.— The  blacksmith's  work 
should  be  recognized  as  almost  equal  in 
importance  to  that  of  the  master  mechanic 
at  a  drilling  plant.  The  best  smith  is  none 
too  good,  even  if  there  should  not  be 
enough  work  to  justify  the  wages  he  may 
demand.  It  is  cheaper  to  have  a  black- 
smith and  helper  idle  once  in  a  while  than 
to  have  two  or  three  drill  runners  and  their 
helpers  standing  around  watching  the  drills 
wearing  themselves  to  pieces,  and  perhaps 
helping  them  along  with  a  sledge  hammer, 
while  the  drills  fail  to  give  results,  merely 
because  the  bits  are  not  right.  There  are 
also  other  men  on  the  premises  shoveling 
away  dollars  in  the  shape  of  coal,  and  this 
too  must  be  taken  into  account.  When  it 
is  all  summed  up,  the  idle  time  of  the 
blacksmith  and  helper  is  an  insignificant 
item. 

When  a  new  compressor  plant  is  in- 
stalled, fevery  feature,  whereby  a  pound  of 
coal  or  an  extra- foot  of  air  may  be  saved 
or  made  is  investigated,  and  every  precau- 
tion taken  to  secure  economical  results. 
After  the  plant  is  running,  the  drilling, 
which  was  at  all  times  the  main  object,  is 
sometimes  allowed  to  run  along  in  such  a 
way  that  anywhere  from  10  to  50  per  cent 
of  the  power  developed  is  completely  lost. 
No  one  would  think  of  allowing  a  hoisting 
engine  to  hoist  a  load  with  the  brakes  par- 
tially set,  but  something  similar  occurs 
when   a  rock-drill  bit  is  run  so  long  that 

•Reprinted  from  Mine  and  Quarry. 
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it  is  the  same  gage  for  an  inch  or  more 
back  of  its  cutting  edge,  or  is  allowed  to 
be  made  with  shoulders  on  it  in  the  first 
place. 

Shape  of  the  Bit.— For  drilling'  rock  of 
any  kind,  the  cross-bit,  made  like  Figs.  1, 
2,  3  and  4,  sometimes  modified  to  the  X 
shape  shown  in  Fig.  5,  is  usually  employed. 
It  will  be  observed  that  the  bits  above  re- 
ferred to  are  made  concave  with  the  cor- 
ners of  the  wings  ahead  of  the  center. 
This  design  is  recommended  because  used 
bits  show  very  little  wear  at  the  center  as 
compared  with  their  outer  edges.  This  in- 
dicates that  the  corners  do  the  largest  part 
of  the  work.  The  cutting  done  by  them  so 
weakens  the  rock  toward  the  center  of  the 
hole  that  it  does  not  afford  so  much  re- 
sistance to  the  center  of  the  bit. 

Figures  8,  9,  and  10  show  what  actually 
takes  place  in  fracturing  the  rock  with  bits 
of  several  shapes.  Figure  8  shows  the 
concave  bit,  whose  comers  cut  ahead  of  the 
center,  making  the  line  of  breakage  very 
weak  and  leaving  little  resistalnce  for  the 
center  of  the  bit,  as  described  above.  Fig- 
ure 9  illustrates  a  convex  bit.  In  this,  the 
center  has  to  cut  ahead  of  the  corners. 
The  fracture  line  is  thus  divided,  leaving 
but  little  work  for  the  corners  to  do.  The 
cross  shape  of  the  center,  together  with  the 
increased  amount  of  work  which  falls  upon 
it,  in  this  case,  greatly  retards  its  cutting 
efficiency.  Figure  10,  the  diamond-pointed 
bit,  also  divides  the  fracture  line,  but  at  the 
same  time  increases  its  length,  leaving  less 
cutting  for  the  center.  With  this  bit,  the 
rock  tends  to  break  to  a  flatter  angle  than 
the  angle  of  the  bit,  allowing  the  center  to 
go  in  advance  of  the  corners  for  a  few 
blows,  when  the  entire  bit  again  comes  in 
contact  with  the  rock,  fracture  again  takes 
place,  and  the  process  described  above  is 
repeated.  This  bit  is  recommended  only 
for  marble,  soft  limestone,  and  other  even, 
soft  rocks.  Its  advantage  for  this  work 
lies  in  the  fact  that  nearly  all  drilling  in 
quarries  is  done  on  laid-out  lines,  so  that 
this  form  enables  the  holes  to  be  started 
accurately.  The  bit,  however,  is  made  very 
thin  and  is  not  strong  enough  to  be  satis- 
factory on  general  mining  and  contract 
work.  The  flat,  or  "bull"  bit,  as  it  is  some- 
times called,  shown  by  Fig.  7,  is  made  in 
various  shapes,  but  no  matter  how  it  is 
made  its  use  is  very  severe  on  a  rock  drill. 
If  thin,  it  has  no  reaming  qualities;  if  made 
heavy,  as  it  generally  is,  the  blow  delivered 
imparts  a  severe  jar  to  the  machine.  The 
flat  bit,  with  diamond  point.  Fig.  6,  is  a 
style  which  has  been  used  in  marble  quar- 
ries from  the  earliest  introduction  of  the 


Digitized  by 


Google 


38o 


ENGINEERING-CONTRACTING 


Vol.  XXIX.     Xo.  26. 


rock  drill.  The  steam  pressure  used  in 
those  days  was  considerably  lower  than 
now,  so  that  this  bit  was  satisfactory,  and 
cut  slow  enough  to  ream  the  holes  fairly 
well.  Even  under  these  conditions  it  was 
hard  on  the  rotating  device,  but  when 
higher  pressures  were  introduced  its  cut- 
ting capacity  was  increased,  while  its  ream- 
ing qualities  remained  the  same.  The  flat 
bit  may  cut  more  rapidly  for  a  short  time, 
but  in  the  long  run  the  cross  will  be  found 
more  economical.  The  use  of  the  X  bit, 
Fig.  5,  is  not  general,  but  sometimes  is  de- 
sirable when  a  cross-bit  will  persist  in  drill- 
ing "rifled"  or  five-fluted  holes  on  rock  of 
some  kinds.  Sometimes  rifling  is  charged 
to  the  machine,  but  the  fact  that  the  X  bit 


mixed  into  slush  by  the  water  in  the  hole. 
The  sharp  rebound  of  the  drill  when  strik- 
ing hard  rock,  together  with  the  positive  re- 
covery of  the  machine,  quickly  gets  rid  of 
this  slush.  If  the  same  bits  and  drill  are 
run  on  an  open  throttle  in  soft  or  even 
medium  soft  ground,  the  hole  soon  becomes 
clogged.  The  reason  for  this  is  that  while 
the  hole  remains  of  the  same  diameter,  and 
the  amount  of  water  for  mudding  purposes 
is  therefore  the  same,  the  steel  chips  out 
three  or  four  times  as  much  dust  at  each 
blow  as  it  does  in  hard  rock.  The  rate  of 
cutting  should  therefore  be  reduced  in  or- 
der to  keep  the  drill  working  at  maximum 
efficiency.  The  speed  may  be  regulated  by 
throttling  the  air  or  steam,  but  this  reduces 


is  not  required  on  all  kinds  of  rock  rather 
disproves  this  imputation. 

Sharpening  the  Bits. — Figures  1  and  2 
are  bits  for  hard,  non-gritty  rock,  and  are 
alike  except  for  the  different  angles  shown 
on  the  cutting  edges.  Figure  1  shows  about 
the  highest  angle  to  which  the  cutting  edge 
can  be  made  without  danger  of  breaking. 
The  angle  shown  on  the  cutting  edge  in 
Fig.  2  is  one  of  many  which  may  be  used 
under  different  conditions,  without  any 
change  in  the  bit.  In  cutting  hard  and  me- 
dium hard  rock,  sharp  drills  and  a  wide- 
open  throttle  may  be  used  to  good  advan- 
tage, and  the  hole  will  not  ordinarily  clog 
with  mud,  as  the  amount  of  rock  loosened 
by  each  blow  is  so  little  that  it  is  at  once 


the  rapidity  of  action  of  the  drill,  so  that 
it  does  not  always  mix  into  slush  the  dust 
caused  at  even  the  slower  speed.  The  re- 
coil of  the  steel  from  sott  rock  is  also  con- 
siderably less.  In  soft  rock  duller  bits 
should  be  used,  like  that  shown  in  Fig.  4. 
The  angle  of  the  cutting  edge  may  be  even 
higher  than  this,  sometimes  almost  square 
on  the  end,  in  order  to  secure  good  results. 
Length  of  Up-Set. — In  connection  with 
the  above  subject,  it  is  well  to  bear  in  mind 
the  length  of  the  wings  or  ribs  for  differ- 
ent kinds  of  work.  Figures  1  and  2  show 
an  extreme  length  for  very  hard  rock,  in- 
tended to  give  strength  and  hold  the  gage 
as  long  as  it  is  necessary.  Figures  3  and 
4  show  shorter  ribs  which  give  the  bit  more 


clearance  and  make  it  more  desirable  for 
general  purposes.  Under  ordinary  condi- 
tions its  ability  to  mix  mud  is  much  greater 
than  that  of  the  long  bit  like  Fig.  1.  This 
shortness  gives  greater  flare  to  the  wings, 
causing  a  greater  backward  thrust  to  be 
given  the  cuttings,  whether  wet  or  dry.  In 
rock  which  wears  the  gage  rapidly,  how- 
ever, the  up-set  should  be  longer.  For 
drilling  dry  holes  in  tunnel  headings  or 
elsewhere  the  bit  with  short  ribs  has  less 
tendency  to  allow  the  hole  to  draw  up. 
The  friction  of  this  style  of  bit  retards  the 
machine  but  little,  and  will  cause  it  to  cut 
down  toward  the  lower  side  of  the  hole, 
thereby  straightening*  it.  If  this  is  done  in 
time,  it  saves  frequent  drops  of  the  arm 
and  keeps  the  hole  where  it  b  wanted.  It 
will  be  found  on  experiment  that  such  re- 
sults cannot  be  gotten  if  a  long  bit  with 
very  slight  clearance  is  used.  The  wings 
are  five-eighths  of  an  inch  thick  for  the 
size  shown  in  Figs.  1  to  4,  and  should 
never  be  less  than  tliat  for  this  size  of  bit 
and  steel.  They  should  be  the  same  thick- 
ness throughout  to  allow  free  return  of  the 
cuttings.  If  gage  less  than  two  and  one- 
quarter  inches  is  desired,  make  the  bit  cor- 
respondingly shorter. 

Gage. — It  should  be  especially  noted  that 
in  all  the  sketches  the  outer  edges  of  the 
wings  are  square.  This  feature  is  very  im- 
portant, to  preserve  the  gage  of  the  hole. 
Whether  the  bits  are  sharpened  by  machine 
or  by  hand,  care  should  be  taken  that  no 
bits  are  made  with  the  outside  edges  made 
rounding  like  a  Fig.  8.  The  question  of 
maintaining  the  gage  of  the  hole  through- 
out its  length  is  very  important.  It  should 
be  carefully  determined  just  how  much 
work  each  drill  bit  will  do  before  the  gage 
begins  to  wear.  In  the  hardest  rocks  a  bit 
is  never  in  condition  to  use  the  second  time, 
and  from  24  ins.  to  30  ins.,  depending  on 
the  length  of  the  feed,  is  all  that  is  ever 
attempted.  Sufficient  steel  is  therefore  sup- 
plied, so  that  a  sharp  set  is  on  hand  for 
each  hole.  In  softer  rock  and  ore  it  fre- 
quently happens  that  the  steel  will  not  be- 
come dull  even  if  used  on  several  holes. 
Drill  runners  are,  therefore,  apt  to  disre- 
gard the  question  of  the  gage  so  long  as 
the  cutting  edge  is  sharp.  The  gage,  how- 
ever, causes  the  rub  in  more  than  one 
sense.  This  is  where  the  rub  comes  in  that 
retards  the  work  of  the  drills,  shortens 
their  life,  consumes  power,  and  increases 
the  repair  bills.  For  example,  on  this  kind 
of  rock  a  runner  is  given  two  sets  of  sharp 
steel  to  drill  a  required  depth.  Each  set 
will  drill  perhaps  two  holes  each  without 
making  trouble.  About  the  third  hole  on 
which  this  steel  is  used  the  bits  stick  and 
there  is  a  constant  demand  for  a  hammer 
or  a  chuck  wrench  with  which  to  beat  the 
steel,  and  if  the  right  point  of  humor  is 
reached  there  is  no  discrimination  shown 
between  the  steel  and  drill  piston.  Here  is 
a  drill  that  worked  all  right  on  the  first 
hole,  fairly  well  on  the  second,  and  will  not 
work  at  all  orf  the  third.    The  rock  is  the 
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same  and  the  drill  is  the  same,  but  not  so 
the  bits.  The  only  sharp  bit  that  can  be 
gotten  into  that  hole  must  be  made  spe- 
cially in  the  blacksmith  shop  half  a  mile 
away,  so  the  hammering  is  kept  up  and 
the  drill  finally  worked  down  somehow, 
taking  usually  more  time  than  it  took  to 
put  in  the  first  two. 

When  the  gage  wears  so  that  a  new  steel 
is  needed  in  order  to  insure  its  following 
the  last,  an  entirely  new  set  should  be 
used.  It  makes  no  difference  if  one  of  the 
bits  still  appears  good,  for  it  is  econom- 
ical not  to  waste  time  with  it.  On  any 
rock  on  which  the  cutting  edges  are  not 
dulled  upon  the  first  hole,  a  system  should 
be  devised  by  the  foreman  or  superintend- 
ent to  determine  how  much  each  bit  will 
do  without  too  much  "hammer  help."  The 
improvement  will  be  very  pronounced.  The 
runner  or  blacksmith  should  have  nothing 


A  Mammoth  Clamshell  Bucket  Having 
Novel  Features. 

The  largest  clam-shell  coal  bucket  ever 
built  in  New  York  possesses  interest  not 
merely  because  of  its  largeness,  although 
that  in  itself  is  worthy  of  consideration. 

A  clam-shell,  that  weighs  nine  tons  and 
has  a  capacity  of  7%  cu.  yds.,  water 
measure,  is  shown  in  Figs.  1  and  2.  This 
bucket  is  designed  to  handle  coal  from 
stock  piles,  feeding  the  coal  into  a  Robins 
belt  conveyor,  at  the  plant  of  the  Illinois 
Steel  Co.,  Joliet,  III.  The  bucket  will  be 
handled  on  a  horizontal  cantilever  bridge, 
and  will  be  so  counterweighted  that  only  a 
small  amount  of  power  will  be  required  to 
operate  it. 

One  of  the  striking  features  of  the 
bucket  is  the  design  of  the  side  chains,  by 
means   of    which    the   bucket     is     closed. 


When  closed  the  bucket  is  12%  ft.  high. 
It  measures  7  ft.  along  the  cutting  edge  of 
the  bucket,  and  the  distance  between  the 
jaws  is  1  ft.  when  open.  The  power  shaft 
is«5  ins.  diameter,  and  the  power  wheel  is 
56  ins.  in  diameter.  The  nut  on  the  power 
shaft  alone  weighs  40  lbs. 

No  angle  irons  are  used  in  the  con- 
struction of  the  bucket,  but  the  sheets  of 
open-hearth  steel  are  bent  to  form  the 
angles.  The  two  main  castings  are  of  iron, 
and  the  minor  castings  are  of  bronze  and 
steel.  Steam  hammer  forgings  arc  used 
throughout.  A  simple  system  of  diagonal 
bracing  gives   great   rigidity   and   strength. 

As  above  stated,  the  capacity  of  the 
bucket  is  7%  cu.  yds.,  or  5  tons  of  coal, 
water  measure,  but  the  ordinary  heaped 
load  will  be  approximately  6  tons. 

This  bucket  was  manufactured  by  The 
Hayward   Co.,  50  Church   St.,   New   York 


Fig.  1. 

to  say  as  to  this  system.  The  blacksmith 
should  have  rigid  instructions  to  furnish  all 
bits  to  the  exact  gage  required,  so  that  the 
new  bits  will  work  freely  when  placed  in 
the  bole.  Much  time  is  wasted  from  the 
fact  that  bits  are  not  made  exactly  to  gage 
to  begin  with. 

Users  of  mechanical  drill  sharpeners  are 
advised  to  give  thought  and  care  to  secur- 
ing the  proper  dies  and  dollies  to  make  bits 
suitable  to  the  conditions  under  which  they 
are  to  be  used  ;  also  that  when  drills  are  be- 
ing dollied  the  dies  do  not  open.  Some 
rather  impossible-looking  bits  are  occasion- 
ally seen  for  this  reason  alone. 

Temper. — The  matter  of  tempering  bits 
is  another  point  in  which  the  blacksmith 
can -save  or  waste  much  drilling  time  to  his 
employers.  A  competent  blacksmith  will 
furnish  bits  o'  the  precise  temper,  to  suit 
the  rock  being  drilled. 


When  these  chains  are  wound  upon  the 
power  shaft,  two  full  turns  are  made  upon 
the  shaft,  yet  the  design  of  the  chain  is 
such  that  it  does  not  wind  upon  itself, 
nor  does  it  wrap  about  the  shaft  after  the 
fashion  of  a  rope  winding  upon  a  drum 
in  successive  strands.  Fig.  1  shows  that 
the  upper  half  of  the  chain  is  made  in 
two  parts,  and  the  lower  half  is  made  in 
three  parts.  When  the  chain  winds  upon 
the  power  shaft,  the  "two  parts"  fit  in  be- 
tween the  "three  parts,"  so  that  they  all  lie 
perfectly  parallel  upon  the  shaft.  Thus 
all  side  crowding  and  overlapping  is  done 
away  with  entirely,  and  there  is  complete 
protection  again  "chain  troubles."  This 
ingenious  solution  of  the  winding  problem 
is  one  that  is  now  applied  to  all  sizes  of 
Hayward  clam-shell  buckets. 

A  word  or  two  now  about  the  general 
design  of  this  mammoth  bucket. 


Fig.  2. 

City,  to  whom  we  are  indebted  for  the 
photographs  and  the  data  from  which  this 
article  was  prepared. 


According  to  a  recent  consular  report  the 
measure  passed  by  the  Calcutta  (India) 
council  for  the  erection  of  a  steel  tank  to 
cost  $2,305,958  has  been  approved  by  the 
lieutenant  governor  of  Bengal,  and  pro- 
posals for  bids  for  its  construction  will 
doubtless  be  issued  very  soon. 


The  grand  total  of  excavation  on  the 
isthmian  canal  during  the  month  of  May 
was  2,703,923  cu.  yds.,  all  of  which,  except 
177,673  cu.  yds.,  was  taken  from  the  canal 
prism. 


The  Italian  state  railways  have  decided 
to  adopt  liquid  fuel  on  some  of  the  moun- 
tain lines  with  long  tunnels. 


Digitized  by 


Google 


382 


ENGINEERING-CONTRACTING 


Vol.  XXIX.    No.  26. 


Unclassified  and  General  Articles 


Note:  This  section  Is  devoted  to  methods  and  cost  articles  on  construction 
work  not  |>roperly  coming  under  any  of  the  preceding  classifications. 


Rzp«rimeBts  on  Various  Types  of  Fire 
Hydrants.* 

BY    CHARLES    L.    NEWCOMB. 

The  object  of  these  tests  was  a  complete 
investigation  of  the  fire  hydrants  now  com- 
monly used,  and  the  work  was  divided  into 
the  following  classes : 

1.  The  loss  of  pressure  due  to  the  fric- 
tion of  water  in  the  hydrant,  the  total  loss 
being  subdivided  into  barrel  loss  and  noz- 
zle loss. 

2.  The  discharfing  capacity  of  open  hy- 
drant butts  at  different  pressures. 

A  few  tests  on  several  different  hydrants 
were  made  in  1886  by  Prof.  Selim  H.  Pea- 
body,  of  the  University  of  Illinois.  The 
results  of  these  were  not  entirely  satisfac- 
tory. Mr  John  R.  Freeman,  in  his  "Hy- 
draulics of  Fire  Streams,"t  gives  a  table 
the  discharge  of  one  open  butt  of  a 
four-way  independent  gate  hydrant  at 
various  pressures  and  some  percentage 
corrections  when  using  the  table  for  other 
types  of  hydrants.  Beyond  these  tests 
the  writer  has  been  unable  to  find  any- 
thing of  importance,  though  diligent  in- 
quiry was  made.  In  the  experiments  here 
described  it  was  possible  to  test  a  large 
number  of  hydrants  under  widely  varying 
conditions,  and  the  aim  has  been  to  bring 
out  results  which  would  be  of  value  to 
hydraulic  engineers  and  hydrant  manufac- 
turers. 

The  hydrants  were  in  part  bought  from 
the  manufacturers  and  in  part  loaned  by 
them.  In  all  cases  it  was  fully  explained 
that  the  hydrants  were  to  be  used  in  ex- 
tensive tests  and  that  the  usual  commercial 
article  was  desired.  The  cheerful  co-oper- 
ation of  the  manufacturers  was  of  material 
help  throughout  the  experiments. 

The  mercury  gages  and  the  meter  nozzle 
were  loaned  by  the  inspection  department 
of  the  Factory  Mutuals.  The  Trident 
meter  was  loaned  through  the  kindness  of 
the  Neptune  Meter  Co.  The  Worthington 
meter  was  purchased  specially  for  the 
work. 

The  water  for  the  tests  was  drawn  from 
the  city  mains,  an  8-in.  pipe  being  laid  into 
the  basement  for  this  work.  The  city  is 
supplied  by  gravity  from  reservoirs,  and 
the  pressure  was  generally  quite  steady. 
The  mains  were  of  such  size  that  all  water 
needed  could  be  obtained  at  good  pressure. 
The  8-in.  main  was  provided  with  a  gate 
just  inside  the  building.  It  then  connected 
with  a  6-in.  Worthington  meter.     A  short 


•Condenseil  from  the  Journal  of  the  New 
Kngland  Water-Works  Association,  beln^r 
somewhat  abridged  from  a  paper  presented 
before  the  Am.  Soc.  M.  E.  In  1899. 

fExperlments  Relating  to  Hydraulics  of 
Fire  Streams."  Transactions,  American  So- 
ciety of  Civil  Engineers,  Vol.  XXI,  Table  B  - 
No.  S. 


length  of  pipe  connected  the  meter  to  a 
manifold  with  six  outlets.  To  each  outlet 
was  attached  a  6-in.  gate,  and  each  hydrant 
connected  with  a  gate  by  a  short  length  of 
6-in  pipe. 

Piesometers.— About  2  ft.  from  the  inlet 
of  the  hydrant  a  hole  for  %-in.  pipe  was 
drilled  in  the  east-iron  pipe  and  tapped. 
Into  this  hole  a  short  nipple  with  a  stop- 
cock was  screwed,  from  which  connections 
were  taken  for  the  gages.  This  connection 
served  in  place  of  a  regular  piezometer  and 
can  be  relied  upon  to  give  sufficiently  ac- 
curate results,  as  the  velocities  were  not 
high  and  there  were  several  feet  of  straight 
pipe  back  of  the  hole,  so  that  a  uniform 
condition  of  flow  might  be  expected.  Care 
was  taken  to  drill  the  hole  at  right  angles 
to  the  pipe  and  to  prevent  the  gage  con- 
nection from  extending  into  the  pipe.  Care 
was  also  taken  to  remove  any  burr  made 
in  drilling.  If  either  of  these  points  had 
been  neglected  a  false  reading  would  have 
been  the  result. 

A  %-in.  hole  was  tapped  into  the  back 
of  the  hydrant  about  on  a  level  with  the 
nozzles,  and  a  connection  screwed  in  with 
the  same  care  as  •  for  the  6-in.  pipe.  To 
the  2V4-in.  hydrant  outlets  special  piezo- 
meters were  attached.  The  circular  space 
extended  around  the  piezometer  and  con- 
nected with  the  interior  by  four  %-in. 
holes  drilled  at  right  angles  to  the  axis  of 
the  bore.  The  pipe  leading  to  the  gages 
was  connected  to  this  space  between  two 
of  the  holes.  This  arrangement  materially 
assists  in  the  accurate  determination  of  the 
pressure  when  the  velocity  is  high  and  the 
water  is  likely  to  be  in  eddies,  as  would  be 
the  case  at  the  outlet  of  a  hydrant.  At  the 
end  of  the  piezometer  a  50-ft.  line  of  or- 
dinary 2H-in.  cotton,  rubber-lined,  jac- 
keted fire  hose,  loaned  by  the  Fire  Depart- 
ment, was  attached,  which  conducted  the 
water  to  a  meter  nozzle  located  in  the  yard. 
When  two  outlets  were  in  use  two  iiiick  ut 
hose  were  employed,  and  for  the  three  or 
four-way  hydrants  three  and  four  lines 
were  used.  With  two  lines  of  hose  two 
piezometers  were  used  and  connected  to- 
gether by  a  short  length  of  %-in.  pipe. 
The  connection  for  the  U-gage  was  taken 
from  about  the  middle  of  this  pipe.  When 
using  more  than  two  streams  only  two 
piezometers  were  used,  it  being  assumed 
that  the  average  pressure  was  fairly  well 
secured  in  this  way  without  the  use  of  a 
piezometer  on  each  outlet. 

Meter  Nozsle.-^The  meter  nozzle  was 
one  designed  by  Mr.  John  R.  Freeman  for 
accurate  water  measurement.  The  three- 
way  connection  joints  a  3%-in.  piezometer 
made  on  the  same  principle  as  the  2^-in. 
piezometer.    To  the  end  of  the  piezometer 


nozzles  from  H-in.  to  2%-in  bore  can  be 
screwed.  When  using  four  streams  an  or- 
dinary Siamese  connection  was  screwed  to 
one  of  the  inlets.,  For  the. six  streams  in 
the  tests  of  the  six-way  hydrant,  the  fifth 
and  sixth  lines  were  run  separately  xnd 
each  provided  with  an  Underwriter  play 
pipe.  At  the  base  of  one  play  pipe  was  a 
2H-in.  piezometer,  which  was  connected  to 
the  mercury  column  and  turned  on  alter- 
nately with  the  meter  nozzle. 

With  the  pressure  at  the  nozzle  piezo- 
meter accurately  known  the  quantity  of 
water  can  be  readily  computed.  In  all 
the  friction  loss  tests  the  quantities  were 
determined  by  the  nozzles  rather  tlian  by 
the  meter.  The  Worthington  meter  gave 
trouble  from  its  pulsations  affecting  the 
gages,  so  that  a  by-pass  connection  was 
put  in  and  the  meter  abandoned.  Later 
the  Neptune  meter  was  put  into  this  con- 
nection and  used  for  the  last  part  of  the 
open-butt  tests. 

Gages. — The  nozzle  pressures  were  meas- 
ured by  a  mercury  column  with  a  scale 
graduated  to  read  pounds  and  tenths  of  a 
pound  directly,  and  to  include  a  connec- 
tion for  the  lowering  of  the  surface  of  the 
mercury  in  the  cistern.  The  gage  was  am- 
nected  to  the  nozzle  piezometer  by  H-in. 
iron  pipe  and  rubber  tubing,  care  being 
taken  to  have  the  joints  practically  tight 
The  pipe  sloped  upwards  from  the  nozzle, 
and  a  blow-off  cock  was  placed  at  the 
highest  point  so  that  all  air  in  the  connec- 
tions could  be  surely  blown  out.  The  gage 
was  set  up  against  the  rear  brick  wall  of 
the  building,  ahd  the  tube  extended  into 
the  second  story  of  the  shop  through  a 
hole  in  the  floor. 

Losses  of  pressure  were  measured  be- 
tween the  6-in.  inlet  and  the  connection  at 
the  top  of  the  hydrant;  also  between  the 
6-ln.  inlet  and  the  2H-in.  piezometer.  Thus 
the  first  gave  the  barrel  loss  and  the  sec- 
ond the  total  loss.  The  difference  was 
then  the  nozzle  loss.  These  losses  were 
measured  directly  on  a  U-tube  mercury 
gage.  For  this  gage  a  heavy  glass  tube 
with  an  inside  diameter  of  about  H  in. 
was  bent  into  the  shape  of  a  U  with  one 
leg  about  twice  the  length  of  the  other. 
The  tube  was  filled  with  mercury  nearly  to 
the  top  of  the  shorter  leg.  A  short  length 
of  rubber  tube  was  cemented  to  the  top  of 
each  leg.  This  tube  connected  the  glass  to 
a  fitting  made  up  of  ordinary  ^-in.  pipe 
and  containing  stop-cocks  and  a  blow-off 
cock  for  air.  From  these  fittings  connec- 
tions of  %-in.  pipe  or  of  rubber  hose  were 
taken  to  the  points  in  the  hydrants  between 
which  the  loss  was  desired.  Care  was  al- 
ways taken  to  have  the  connections  slope 
upward  from  the  hydrant  to  the  air-cocks 
so  that  when  the  cock  was  opened  the 
swiftly  flowing  current  of  water  washed 
out  all  air  in  the  connections. 

These  gages  gave  directly  the  gross  loss 
of  pressure  between  the  two  points  with 
which  connection  was  made,  this  la«s  be- 
ing  the   difference  in   height   between  the 
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two  columns  less  a  slight  correction  for  a  The  following  pre-grant  was  adopted  for  series  of  tests  were  repeated  to  try  the  ac- 
column  of  water  of  a  height  equal  to  this  all  the  friction-loss  tests :  curacy  of  the  work,  and  it  was  almost  in- 
difference. A  measuring  stick  graduated  Size  of  Approx.  Approx.  variably  found  that  the  two  series  agreed 
directly  in  pounds  and  tenths  of  a  pound  Meter  Pressure  at  Gallons  well  within  practical  limits, 
was  fitted  between  the  legs  of  the  tube  and  Nozzle.  Nozzle,  per  Min.  The  question  was  raised  whether  the 
gave  the  readings  directly  in  pounds.  Condition.                 Inches.      Lbs.  Flow'g.  high  velocity  of  water  through  the  2%-in. 

Ofen-buti  Tesli.— In  the  open-butt  tests      One  li,ose  outlet %           66           13()  hydrant  butt  might  not  cause  such  a  con- 

the  water  was  discharged  directly  from  the      One  hose  outlet 1%            M>           250  traction  of  the  stream  as  to  affect  the  read- 

2^4-in.    hydrant    butt.      The    floor    of   the      One  h-ise  outlet 1%           33           350  ings  of  the  U-tube.     Two  series  of  tests 

test-rcom  was  of  brick  laid  in  cement  witli      One  hose  outlet 1  %            34            450  were  therefore  made  on  one  hydrant,  one 

a  large   drain   all    prepared   especially    for      One  hose  outlet 2                10            550  with    the   2%-in.    piezometer   next    to    the 

this   work,    so    that    the    water    could    be      Two  hose  outlets 1*4           65           375  hydrant   outlet,   which   was  the   usual    ar- 

blown  out  anywhere  in  the  room.                      Two  hose  outlets 1%           30           500  rangement,  and  the  other  with  a  piece  of 

For  the  tests   to  and  including  No.  368      Two  hose  outlets 1\            45            625  2Mi-in.   pipe  about  2  ft.   long  between  the 

the  mercury  gage  was  connected  to  the  6-  Two  hose  outlets....  2               34            750  hydrant    and    the    piezometer.      A    special 

in.  piezometer  at  the  inlet  of  the  hydrant.       Two  hose  outlets 2%            17            850  test  for  the  friction  loss  in  this  2H-in.  pipe 

and  a  L'-pagc  connected  between  this  point  Before  or  after  each  series  of  tests  the  was    then    made,    and,    correcting   for   this 

and   the   connection    on    the   back    of  -the  zero  reading  of  the  mercury  column   was  loss,  the   results    were   found   to   be   prac- 

hydrant.     The  pressure  at  the  outlets  was  obtained   by  filling  gage  connections   with  tically   the   same   in   the   one   case   as   the 

then  the  mercury  column  reading  corrected  water  and  holding  end  level  with  center  of  other,  showing  that  the  piezometer  screwed 

for  elevation  less  the  friction  loss  through  the  nozzle  and  then  reading  the  gage.  directly  to  the  hydrant  could  be  relied  upon 

the  hydrant,  which   was  given  by   the  U-  At  the  end  of  a  series  of  tests  the  aver-  for  accurate  results. 

Tabi-r  I — HvnRANT  Friction  Losses.  One  Stre.\m   Flowinc.  Table  U — Hydrant  Friction  Losses,  Two  Streams  Flowing. 
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gage.  After  test  No.  368  the  mercury  col- 
umn was  connected  directly  to  the  nipple 
at  the  back  of  the  hydrant  barrel  opposite 
the  outlets.  This  give  the  pressure  di- 
rectly at  the  outlets  and  was  better  than 
the  first  arrangement,  as  it  avoided  the  er- 
rors of  the  U-gage. 

Friction  Losses. — In  all  the  tests  ob- 
servers were  placed  at  the  different  gages 
and  took  readings  simultaneously  at  the 
sound  of  a  bell,  a  warning  bell  being  struck 
five  seconds  before  the  time  for  the  read- 
ing- The  majority  of  the  tests  were  of 
ten  minutes'  duration,  and  readings  were 
taken  each  minute.  A  few  of  the  tests 
were  of  five  minutes'  duration,  and  in 
these  half-minute  readings  were  taken. 

In  all  cases  after  the  water  was  started 
ample  time  was  allowed  before  the  read- 
ings were  commenced,  to  make  sure  the 
water  had  come  to  a  steady  condition  of 
flow. 


ages'  were  quickly  computed  and  checked, 
and  the  gross  loss  in  pounds  and  the  gal- 
lons per  minute  discharged  for  each  con- 
dition were  plotted  on  cross-section  paper 
and  a  •  curve  drawn  through  the  points. 
This  gave  a  constant  check  on  the  work 
and  quickly  showed  up  any  error.  The 
occasional  prompt  finding  of  a  discrepancy 
tended  strongly  to  impress  the  observers 
with  the  need  of  care  in  taking  readings 
and  handling  the  apparatus.  For  this  rea- 
son, and  for  the  greater  ease  with  which 
any  trouble  is  located  and  remedied,  and 
for  the  chance  of  studying  the  results  and 
investigating  at  once  while  the  apparatus 
is  in  place  any  special  feature,  this  method 
o'f  carrying  the  computations  along  with 
the  work  is  believed  of  the  greatest  benefit 
to  the  experimenter.  The  chance  of  false 
readings  was  carefully  guarded  against  by 
liberal  blowing  off  of  all  connections  be- 
fore each  test.     For  a  number  of  hvdrants 


Computations. — The  average  readings 
from  each  test  have  been  copied  on  data 
sheets  arranged  with  parallel  columns.  The 
main  steps  of  the  computations  have  also 
been  put  upon  these  sheets,  thus  giving  a 
complete  record  of  the  work.  The  friction 
loss  tests  are  arranged  in  alphabetical  or- 
der according  to  the  names  of  the  hy- 
drants, with  all  the  tests  on  one  make  of 
hydrant  grouped.  The  open-butt  tests  are 
in  order  of  test  numbers.  For  a  few  of 
the  hydrants  complete  tests  were  not  made 
for  lack  of  time.  The  absence  of  data  will 
show  where  these  omissions  occur. 

The  detailed  tables  of  experimental  re- 
sults are  not  included  with  this  paper  since 
the  Tables  I  to  V  inclusive,  and  the  dia- 
grams, show  "the  results  in  brief."  For 
further  details  reference  may  be  made  to 
Transactions,  American  Society  of  Mechan- 
ical Engineers.  Vol.  XX,  where  the  tables 
are  given  in  full. 
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Open-butt  Tests.— The  general  method  of 
procedure  was  the  same  as  for  the  friction 
tests.  The  mercury  column  and  the  U- 
gage,  in  the  tests  where  it  was  used,  were 
read  in  the  same  way  and  with  the  same 
care   as    in    the    friction-loss    tests.      The 


On  several  hydrants  tests  were  run  first 
with  the  pressure  taken  at  the  usual  con- 
nection at  the  back  of  the  barrel,  and  sec- 
ond with  the  pressures  taken  at  a  connec- 
tion tapped  into  a  cap  screwed  to  the  other 
outlet     if     a    two-way    hydrant,    and    to 


from  these  curves,  which  give  the  best 
means  of  averaging  the  several  experiments 
on  any  one  hydrant,  that  the  data  for  the 
tables  designed  for  practical  use  were 
taken. 
Figs.  1  to  4  inclusive  are  sample  diagrams 
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quantity  of  water  was  obtained  from  the 
meters,  the  Worthington  meter  being 
used  in  all  of  the  earlier  tests,  the  Neptune 
meter  in  the  later  ones.  The  e.xact  time 
in  which  the  meter  registered  an  even  num- 


any  one  of  the  other  outlets  if  the 
hydrant  had  more  than  two  outlets. 
The  plotted  points  from  the  two 
tests  gave  practically  the  same  curve, 
showing  that  where  more  convenient  there 


showing  friction  losses,  giving  actual  fric- 
tion losses  for  one  co-ordinate  and  gallons 
per  minute  flowing  for  the  other. 

Fig.   5  gives  a  similar  plotting  for  the 
open-butt  te.sts,  pressures  at  the  back  of  the 
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ber  of  cubic  feet  was  noted  with  a  stop 
watch.  To  get  an  even  number  of  cubic 
feet  a  definite  number  of  revolutions  of 
one  of  the  dial  hands  was  timed.  This 
method  is  free  from  possible  inaccuracies 
in  the  graduations  of  the  meter  registers. 

The  average  readings  from  each  test 
and  the  main  steps  of  the  computations 
have  been  placed  on  data  sheets  similar  to 
those  used  in  the  friction-loss  tests. 
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is  no  objection  to  using  a  tapped  hydrant 
cap. 

Curves. — In  addition  to  the  rough  plot- 
tings  which,  as  already  stated,  were  made 
as  the  work  progressed,  final  curves  were 
drawn  from  the  completed  results.    It  was 


hydrant  being  taken    for  one   co-ordinate, 
and  gallons  per  minute  for  the  other. 

These  curves  give  convenient  means  of 
studying  the  general  uniformity  of  results 
and  for  interpolating  between  the  points 
given  in  the  summary  tables.     They  also 
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furnish  a  complete  graphical  record  of  the 
results  which  are  shown  in  tabulated  form 
on  the  data  sheets.  As  many  curves  as 
were  consistent  with  clearness  have  been 
plotted  on  one  sheet,  and  in  general  hy- 
drants of  similar  main  dimensions  will  be 
found  plotted  together. 
Accuracy. — In  the  friction-loss  tests  the 


In  the  open-butt  tests  the  mercury  col- 
umn was  read  to  the  nearest  0.1  lb.  The 
average  pressure  from  the  ten  readings 
would  probably  not  be  in  error  more  than 
0.2  lb.  and  in  general  not  more  than  0.1  lb. 
In  the  tests  where  the  mercury  column  was 
connected  to  the  6-in.  piezometer  the  U- 
gage  error  also  enters,  but  in  general  this 
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nozzle  pressures  were  read  to  the  nearest 
0.1  lb.,  which  represented  a  little  less  than 
one-quarter  inch  on  the  scale,  and  was, 
therefore,  a  very  easily  read  division.  The 
fluctuations  under  ordinary  conditions,  due 
to  changes  of  pressure  in  the  city  mains, 
were  less  than  one  pound.  When  more 
than  this,  the  unusual  readings  and  the 
corresponding  ones  on  the  other  gages 
were  thrown  out.  It  may  safely  be  as- 
sumed that  the  nozzle  pressures  were  cor- 
rect within  one-quarter  of  a  pound.  .A.t 
the  pressures  worked  at,  this  would  mean 
an  error  in  quantity  of  less  than  1  per 
cent. 

The  U-gages  in  the  later  tests  were  read 
to  the  nearest  0.01  lb.;  in  the  earlier  ones 
to  the  nearest  0.05  lb.,  except  for  the  very 
small  losses,  where  somewhat  closer  read- 
ings were  made.  At  the  small  losses  there 
was  almost  no  vibration  of  the  mercury 
columns,  thus  facilitating  accurate  read- 
ings. For  the  larger  losses  careful  thrott- 
ling of  the  cocks  reduced  the  vibrations  to 
a  small  range.  By  plotting  these  losses 
with  the  quantities  corresponding,  and  lo- 
cating an  average  curve  through  the  points, 
the  errors  tend  to  neutralize  each  other, 
and  it  will  be  seen  by  studying  the  plates 
that  the  points  do  very  readily  locate  such 
curves  and  that  but  few  of  them  lie  far 
outside  the  average  line.  Losses  read  from 
these  curves  may  be  considered  correct 
within  2  per  cent. 


•  did  not  exceed  about  0.1  lb.  This  means, 
when  using  the  U-tube,  a  maximum  error 
of  0.3  lb.,  and  without  the  tube,  0.2  lb. 
The  percentage  errors  decrease  with  the 
increase  of  pressures. 
In  estimating  on  the  meter  just  when  the 


generally  the  quantity  was  considerably 
larger.  Therefore  in  the  worst  case  the 
percentage  error  in  reading  the  meter  does 
not  exceed  3  per  cent.  The  meters  were 
calibrated  by  the  nozzles,  and  an  average 
curve  plotted  with  meter  readings  for  one 
co-ordinate,  and  nozzle  quantities  for  the 
other.  The  errors  in  the  meters  were  found 
to  be  practically  constant  for  any  given 
quantity,  so  that  an  error  of  over  1  per  cent 
in  the  calibration  is  improbable. 

The  stop-watch  was  read  to  the  nearest 
one-fifth  second  and  was  frequently  rated 
so  that  with  ordinary  care  the  time  should 
be  correct  within  1  per  cent,  and  often 
closer.  With  the  above  errors  happening  to 
be  all  in  one  direction  the  determination 
of  the  discharge  per  minute  in  any  one  test 
might  be  5  per  cent  out.  This  would  be 
the  worst  condition,  and  in  general  the 
error  would  be  much  less. 

In  this  work,  as  in  the  friction-loss  tests, 
the  results  were  plotted  and  average  curves 
drawn.  The  results  from  these  curves  may 
reasonably  be  expected  to  be  correct  within 
3  per  cent. 

The  following  hydrants  were  tested : 
Beaumont,  4H-in.  gate  opening;  Chapman, 
Nos.  1,  2  and  3.  having  gates  respectfully 
4%  ins.,  5  ins.,  and  7%  ins. ;  Chapman  Four 
Way,  with  6  1/16-in.  gate ;  Coffin  Gate,  with 
4% -in.  gate;  Coffin  Compression, with  5-in. 
gate ;  Corey,  4  and  5  in. ;  Glamergan  No.  1 
and  No.  2,  with  4%-in.  and  6%-in.  gates 
respectively ;  Holyoke  Gate,  4  ins.,  5  ins. ' 
and  6  ins. ;  Holyoke  Compression  Nos.  1 
and  2,  with  5%-in.  and  4%-in.  gates;  Holy- 
oke Four- Way,  with  6-in.  gate;  Holyokj 
Six- Way,  with  8-in.  gate;  Ludlow,  with  !>- 
in.  gate;  Matthews,  6-in.;  Matthews  Four- 
Way,  6%-in. ;  and  Pratt  and  Cady,  6%-ia 

To  put  the  results  into  shape  for  ready 
use  the  accompanying  tables  have  been  pre- 


Table  III — Hydrant  Friction  Losses,  Three  to  Six  Streams  Flowing. 
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0.63 
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dial  hand  with  the  meter  in  motion  passes 
the  zero  point,  an  error  of  1%  cubic  feet 
might  be  made.  If  the  errors  at  the  begin- 
ning and  end  happen  to  be  the  opposite 
direction,  the  maximum  error  would  be  3 
cu.  ft.  One  hundred  cubic  feet  was  the 
smallest   quantity  passed  in  any  test,  and 


pared :  Tables  I,  II  and  III  give  the  entire 
results  of  the  friction-loss  tests ;  Tables  IV 
and  V,  the  discharging  capacity  of  open 
butts  for  the  range  of  pressures  covered  by 
the  tests.  These  tables  were  filled  out  by 
readings  directly  from  the  curves. 
The  open-butt  tables  are  of  value  in  test- 
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ing  water-works  systems  to  determine  their 
capacities  at  useful  pressures  where  either 
lack  of  time  or  facilities  prevents  using 
more  accurate  apparatus.  In  such  cases 
the  open  butt  gives,  quickly  and  inexpen- 
sively, fairly  accurate  results  for  this  kind 
of  work.  Differences  in  design  and  con- 
struction of  the  outlet  materially  affect  the 
discharge,  but  a  study  of  the  tables,  to- 
gether, with  the  cuts  of  the  hydrants,  will 
enable  one  to  apply  intelligent  corrections 
for  outlets  differing  from  any  here  tested. 

In  practice  the  gage  would  often  be  con- 
nected into  a  tapped  hole  in  a  hydrant  cap 
and  the  cap  screwed  to  one  of  the  other 
outlets  of  the  hydrant  if  it  had  more  than 
one.  This  in  all  ordinary  cases  would  give 
the  same  result  as  a  connection  tapped  into 
the  back  of  the  hydrant,  as  was  the  case 
'n  most  of  the  tests.  The  few  tests  in 
which  the  gage  was  connected  first  one 
way  and  then  the  other  show  practically 
no  difference  in  the  result. 

The  data  and  results  being  presented  in 
full  give  ample  chances  for  complete  stud- 
ies. Under  these  conditions  detailed  com- 
parisons of  the  different  hydrants  have  not 
been  considered  necessary  or  wholly  de- 
sirable. A  few  general  features  may,  how- 
ever, be  considered  to  advantage. 

Barrel  Loss. — The  best  point  of  compari- 
son for  the  two-way  hydrants  is  with  two 
hose  outlets  in  use  and  500  gallons  per 
minute  flowing,  as  this  represents  the  full 
normal  capacity  of  the  hydrant.  Similar 
full-capacity  points  should  be  taken  in  com- 
paring the  larger  hydrants. 

To  make  clear  the  composition  of  the  so- 
called  barrel  loss,  the  following  table  has 
been  made  and  shows  about  how  much  of 
this  loss  occurs  in  the  barrels  proper.  The 
figures  show  at  once  that  a  large  part  of 
the  loss  must  be  in  the  gate  and  the  sharp 
turn  just  beyond  it,  thus  suggesting  where 
to  look  for  explanation  for  part  of  the 
large  difference  found.  The  distance  from 
the  center  of  the  main  gate  to  the  center 
of  the  nozzles  is,  on  the  average  hydrant, 
about  6Vi  ft.  The  following  table  gives 
approximately  the  friction  loss  of  6H  ft.  of 
clean,  straight  cylindrical  pipe  of  the  same 
smoothness  as  the  inside  of  the  average 
hydrant  barrel: 


Nominal  Di- 

Friction Loss  ik  Si  Pbit.    Pounds 

ameter  of 

PBR  Squarb  Inch. 

Pipe(Inches) 

Gallons  per  Minute  Flowing. 

2i0. 

SOO. 

780. 

1.000. 

4 

0.1: 

0.41 

0.82 

l.M 

S 

0.037 

0.13 

0.22 

o.n 

6 

0.012 

0,0S9 

0.068 

0.21 

8 

0.004 

0.016 

0.034 

0.058 

The  table  was  made  up  from  tests  on 
ordinary  new  clean  wrought-iron  pipe  with 
25  per  cent  added  to  the  wrought-iron  pipe 
figures  for  the  somewhat  greater  roughness 
of  the  inside  of  the  average  hydrant  cast- 
ing. The  25  per  cent  was  an  assumption 
based  on  general  experience  with  pipes  of 
various  degrees  of  roughness. 

A   comparison   of  the  test  of    hydrants 


having  2%-in.  outlets  shows  the  difference 
in  the  barrel  losses  to  be  large. 

It  is  at  once  apparent  that  the  4-in.  gate 
and  barrel  are  too  small  for  a  two-stream 
hydrant.  A  4-in.  barrel  and  a  discharge  of 
500  gallons  per  minute  mean  a  velocity  of 
about  13  ft.  per  second,  so  that  a  short 
length  of  barrel  with  the  smoothest  sort  of 
a  turn  at  the  bottom  develops  an  unreason- 
able loss,  and  this  .loss  becomes  still  larger 
with  the  ordinary  gate  arrangement  and 
sharp  turn-bend. 

Comparing  further  the  hydrants  which 
have  about  the  same  general  dimensions, 
the  difference  in  loss  is  considerable.    This 

Table  IV. — Discharge  of  One  Open 
Hydrant  Butt. 


Name 

OF  Hydrant. 


Beaumont  

Chapman  No.  1.. 

No.  2.. 

No.  3.. 

Chapman  B-way. 
4-way. 

Coffin  Gate 

"  Compression 


Corey  S-in 

Glamorgan  4-in. . 

Hol.Gate,4-in.bbl 

••       '■    6J-;n.bbl 


Discharge  through  one  Open 
Butt  or  Hydrant  without  Hose 
Attached.  (Diameter  op  Outlet 
Exactly  2}  Inches.)  Gallons  per 
Minute. 

Hydrant  Pressure  indicated  while 
Stream  is  Flowing,  by  Gauge  at- 
tached to  Hydrant  as  shown.* 
Pounds  per  Square  Inch. 


10    15   20 1 2S   30     35      40      45     50 


428  526  608  678  743 
440  541  027  700,762 
547  667, "lis  853  938 
552  66S  776  861,928 


458531  593  648 
444  513  573  630 
6071701  7801850 
6121709  790^860 


7991  852 
818  872 
,020!  1,098 
98611,034 


701 
680; 
913 
924, 


52Oi640|737|82O893  962,1,025 

449,550Ti36!70»,773|  S3li    986 

500,612  703  783'857  927,    994 

545  663  760  844:9211  99211,048 


1,003 

908    954 
1.049| 


997 


Hoi.  Comp.  No.  1  512  628  723  804  876 
Gate,  6-way 

Ludlow 

Mathews  5-in. . .. 

Mathews  4-way..  466,565  633|6S3l725l    762     7961    827  857 
Pratt  &  Cady. . . .  633'653  752^836  912l    982  1,049! . 


942 

473  579  668|743|805'  860 
533  653  752 1 836 '91 2,  982 
576|712  815,!)03|984l 


1,077 


792 
767 


1,058 


834 
806 


'Pressure  can  be  equally  well  measured  by  tap  at 
back  of  barrel  opposite  outlets. 

must  be  accounted  for  largely  by  differ- 
ences in  the  design  of  the  gate  and  the 
water  passages  in  the  immediate  vicinity. 
Sharp  corners,  restricted  sections,  and  sud- 
den changes  in  the  area  of  the  passages  all 
tend  to  produce  eddyings,  which  use  up 
pressure. 

Nozzle  Loss. — As  already  stated,  the 
nozzle  losses  are  pure  friction  losses,  full 
correction  for  velocity  having  been  made. 
To  compare  the  outlets  themselves,  looking 
at  them  as  simple  nozzles,  the  condition 
with  one  stream  on  and  250  gallons  per 
minute  flowing  is  the  best  point.  Studying 
the  losses  and  the  cut  together,  the  effect 
of  sharp,  jagged  corners  at  the  outlets  is 
immediately  seen,  and  the  very  material  re- 
duction in  loss  by  even  a  slight  rounding 
of  the  outlet  is  apparent. 

Considering  the  hydrant  as  a  whole,  by 
taking  the  conditions,  with  all  of  the  out- 
lets in  use,  it  is  seen  that  the  average  noz- 
zle loss  when  all  are  in  use  is  generally 
greater  than  with  a  single  outlet  in  use. 
Separate  tests  on  the  two  outlets  of  sev- 
eral hydrants  showed  a  difference  in  loss 
with  the  same  quantity  flowing.  This 
would  account  for  a  small  part  of  the  dif- 
ference between  loss  with  one  outlet  in  use 
and  with  all  outlets  in  use.     Most  of  the 


difference  is,  however,  undoubtedly  due  to 
the  increase  in  choking  and  eddying  effects 
at  the  top  of  the  hydrant  with  the  higher 
velocities.  A  part  of  this  is  due  to  reac- 
tions from  the  eddies  at  the  outlets  and  2 
part  to  the  construction  of  the  hydraot 
head. 

The  somewhat  high  losses  with  the 
Beaumont  hydrant,  considering  the  round- 
ing outlets,  is  probably  due  to  the  fact  that 
the  gage  connection  was  necessarily  several 
inches  below  the  outlet,  so  that  there  was 
considerable  length  between  the  gage  con- 
nection and  the  outlet,  in  which  length 
some  ordinary  friction  loss  would  occur. 

Total  Losses. — It  is  desirable  that  the 
waste  of  pressuVe  through  a  hydrant 
should  be  as  small  as  it  is  practicable  to 
make  it.  In  high-pressure  systems  the 
losses  found  for  the  average  hydrants  are 
perhaps  tolerable,  but  in  lower-pressure 
systems — and  many  systems  having  a  nomi- 
nally high  pressure  become  low  under 
heavy  drafts — every  avoidable  loss  is  ob- 
jectionable. In  the  hydrants  without  inde- 
pendent gates  a  simple  rounding  of  the 
corners  of  the  core  at  the  outlet  will  make 
a  material  improvement  in  the  nozzle 
losses.  Reduction  of  loss  for  independent 
gate  hydrants  is  more  difficult,  but  sonK 
improvement  is  probably  possible  withont 
serious  trouble.  The  fact  that  some  mak- 
ers have  found  out  how  to  reduce  the 
barrel   losses,   so   called,    to   comparatively 

Table  V. — Discharge  of  Two  and  Thih 
Open    Hydrant  Butts. 


Name 
OF  Hydrant. 


Beaumont 

Chapman  No.  1 . . 

No.  2.. 

No.  3.. 

Chapman  3  way. , 
4-way. 

Coffin  Gate 

Corey  4-ia 


Corey  i-in 

Glamorgan  4-in 

Hol'ke  Oate.4-in.bbl 
'•  ei-in.bbi 

Holyoke  Comp.  No.l 
Gate,  6-way 

Ludlow 

Mathews  fi-in 


Hathew  4-way 

Holyoke  Gate,  6.  way 
Mathews  4-wa]r 


Discbarge  trkougbOpbx 
Butts  opHvdrant  wnaoCT 
Hose  Attached.  (Diahetii 
op  Outlet  Exactly  21  Ix.) 
Gallons  per  Minute. 


Hydrant  Pressure  indica- 
ted while  Stream  is  FloirioK. 
by  Gauge  attached  to  Hy- 
drant Barrel  as  shown.* 
Pounds  per  5q.  In. 


10 


IS 


904 
827 
974 
W! 

878 

868 

1104 

1,170 

1,091 
894 
085 

1,125 

1,051 

042 

1,008 

1,091 

890 

1,388 
1.304 


1,158 
1,020 
1.197 
1.2SZ 

1,074 

1,063 
1.1S8 


1,322 
IJXtt 
1.202 
1.368 

1278 
1.1S2 
1,300 
1,323 

1,088 


1,S86 


1,327, 
1,173  1 

i.sn 

1.448 


1,223    1,19 

1.212   

1,327   


1,248 


1,326 
1,364 


1,238 


l.4« 


1,341 


*  Pressure  can  be  eqtially  well  measured  by  tap  at 
back  of  barrel  opposite  outlets. 

small  amounts  is  good  working  ground  for 
improvements  in  those  hydrants  now  hav- 
ing rather  large  losses. 

It  is  not  to  be  understood  that  this  fric- 
tion loss  is  the  criterion  for  a  perfect 
hydrant.  Certainty  of  action  under  all  con- 
ditions is  of  the  greatest  importance,  but, 
other  things  being  equal,  the  hydrant  hav- 
ing the  smallest  total  friction  loss  when 
working  at  its  full  capacity  is  the  best 
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BIDS  ASKBD 
Bridges. 

Jan.     t.  New  Orleans,  La Deo.  4 

ian.     S.  Oranta   Pass,   Ore Dae  18 

Ho.     S.  Forreat    Cttr,    Ark Dec.  18 

Jan.     3.  Weat    Union.    O Dec  18 

Jan.     8.  Tipton,   la,    Dec  3S 

Jan.     8.  Cincinnati.   O Jan.  1 

Jan.     6.  Fort  Monroe,  Va.   Dec  11 

JbL     3.  Colfax.    La.    Dec  11 

Jan.     3.  Hammond,    Ind Dec  18 

Jan.  8.  Gadsden,    Ala.    Dec.  3S 

Jan.     6.  Carroll.  la Jan.  1 

Jan.     8.  Fort  Worth,   Tex Jan.  1 

Jan.     7.  castle  Haynes,  N.  C Not.  SO 

Jan.     7.  Salem,  S.  Dak Nov.  87 

Jan.     7.  Creston,  la Dec  26 

Jan.     7.  Brainerd,   Minn Jan.  1 

Jan.     8.  Waseca,   Uinn Dec  18 

Jan.     8.  Ocala.    Fla.    ...' Dec  S6 

Jan.     8.  Brookings,  8.  Dak Jan.  1 

Jan.  10.  Wayne,  Neb Dec  18 

Jan.   10.  Redfleld,    S.    Dak Jan.  1 

Jan.   14.  Geneva.    Neb Jan.  1 

Jan.   16.  Fremont,    Neb Jan.  1 

Jan.   16.  Napoleon,  O an.  1 

Jan.   13.  Alexandria,    La Jan.  1 

Jan.   82.  Nashville,   Tenn Jan.  1 

Jan.   81.  Victoria,  B.   C Jan.  1 

rab.   18.  St.  Charles,  Mo Oct.  tO 


BnlldlngB. 


Jan.  S. 

Jan.  2. 

Jan.  2. 

Jan.  2. 

Jan.  2. 

Jan.  3. 

Jan.  2. 

Jan.  8. 

Jan.  8. 

Jan.  3. 

Jan.  8. 

Jan.  8. 

Jan.  6. 

Jan.  3. 

Jan.  3. 

Jan.  7. 

Jan.  7. 

Jan.  8. 

Jan.  8. 

Jan.  8. 

Jan.  9. 

Jan.  9. 

Jan.  9. 

Jan.  >. 

Jan.  10. 

Jan.  10. 

Jan.  10. 

Jan.  11. 

Jan.  IS. 

Jan.  18. 

Jan.  18. 

Jan.  14. 

Jan.  14 

Jan.  14 

Jan.  16. 

Jan.  16. 

Jan.  16. 

Jan.  15. 

Jan.  IS. 

Jan.  17. 

Jan.  18. 

Jin.  18. 

Jan.  20. 

Jan.  20. 

Jan.  20. 

Jan.  20. 

Jan.  21. 

Jan.  21. 


FUnt,    Mich.    Nov.   18 

South  Bend,  Ind Nov.   80 

Milwaukee,    Wis Dec    18 

Milwaukee.    Wis Dec.    26 

Fort    McKlnley,    Me Jan.     1 

Fort  Revere,  Maaa Jan.     1 

Philadelphia,    Pa Jan.     1 

Albuquerque,  N.   Mex Nov.   SO 

CoUeKe  Station,  Tex Jan.     1- 

Grand  Baplds,  Mich Jan.     1 

College   Station,    Tex Jan.      1 

Fort  Totten,  N.  Y Jan.     1 

West   AUls,   Wis Dec.    25 

Wichita.  Kan Nov.   27 

Cincinnati.   O Dec     4 

Truro,   N.    S Jan.     1 

Rolla,  Ho Jan.     1 

FOrt  Spokane.   Wash Nov.    27 

Trenton.  N.  J Dec.   25 

Harrtsburg,   Fa Jan.     1 

Trenton,    N.    J Dec.    18 

Newark,    O Dec.    25 

Toronto.    Ont Jan.     1 

Newark,  N.   T Jan.      1 

Cheyenne  Agency,  S.  Dak.. Nov.   27 

Punta    Oorda.    Fla Dec.    18 

New    York,    N.    Y Jan.      1 

Fort   Smith.   Ark Dec.    18 

Fort    Monroe,    Va Dec.    18 

Fort  Wood.  N.  Y.  H Dec.    18 

Santa  Fe,  N.  Mex Dec.    18 

York.  Neb.    Dec.    11 

I.Newport,    R.    L    Dec.    26 

.  Fort    Andrews,    Mass Dec.    25 

Wlnnlbago,   Neb Dec     4 

Martlnsburg,   W.  Va Dec.    11 

Houston.  Tex.   Dec   11 

Winnipeg,   Man Jan.     1 

Lancaster,   O Jan.     1 

Bast  Liverpool,  O Dec.   11 

Pine  Ridge.   8.   Dak Dec     4 

National    Soldiers'      Home, 

Va Dec.    25 

Richmond,   Va Dec.    11 

AshevlUe,    N.   C.    Dec.    25 

Rolla,    N.    Dak Jan.      1 

Auburn,    Ind Jan.      1 

Gainesville.    Oa Dec.   26 

Washington,  D.  C Jan.      1 


Feb. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Feb. 
Feb. 


Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Feb. 


Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 


1.  Terre  Haute,   Ind.    D«c   26 

SS.  Poplar,   Mont Dec    11 

22.  Mitchell.    S.    Dak.    ..., Dec  S6 

22.  Fort  Adams,  R.  I Jan.     1 

24.  Parts.   HI Dec  26 

26.  Richmond,   Ind Jan.     I 

SO.  Mount    Pleasant,    Mich Dec   S5 

8.  Youngstown.  O Jan.     1 

17.  Ogden,  Utah  Jan.     1 


S. 
S. 

s. 

s. 

8. 

4. 

4. 

3. 

3. 

3. 

3. 

3. 

3. 

3. 

8. 

7. 

7. 

7. 

7. 

7. 

0. 

». 

». 
10. 
IL 
IL 
14. 
17. 
18. 

4. 


Roads  and  Streets. 

Rldgefleld,  Conn Dec  11 

Little  Rock,   Ark Dec  U 

Tipton,    Ind.     Dec  18 

St.  Paul,  Minn Dec.  S6 

SiUt  Lake  City,  Utah Dec  4 

Llsl>on,    O Dec  18 

Cleveland,    O Dec.  18 

Logansport,   Ind.    Dec.  3 

Lebanon,  uid Dec  18 

Danville,   Ind.    Dec  18 

Crown   Point.   Ind Dec  18 

Montlcellq,    Ind Dec  25 

Vevay,    Ind Dec.  26 

New  Orleans,  La Jan.  1 

Oakland,    Cal Jan.  I 

Vlncennes,    Ind.    Dec  18 

Paoll,   Ind Dec  23 

New  York.  N.  Y Jan.  I 

Washington.   Ind Jan.  1 

Versailles,   Ind Jan.  1 

Flndlay,    Pb>    Dec  S3 

St.    Paul,    Minn. Jan.  1 

Rockvllle,    Ind Jan.  1 

Fort    Washington,    Md Dec  26 

Nobleaville,    Ind.    Dec  18 

Knox,    Ind Jan.  1 

Patchogue,  N.   Y Jan.  1 

Waahinaton,   Pa.    Dec  18 

Fort    Waahlngton,    Md Dec  18 

Bluings,   Mont    Nov.  27 

Sewers. 


3.  San  Jose,  Cal Dec  26 

8.  Salt  Lake /City,  Utah Dec  11 

S.  Canton,    O Dec  26 

3.  Hanley   Falls,   Minn Dec  11 

3.  Durango,    Colo Dec  18 

3.  Oakland.    Cal Jan.  1 

3.  Bakersfleld,    Cal Jan.  1 

7.  New  York,  N.  Y Jan.  1 

9.  St.  Paul,  Minn Jan.  1 

9.  St.    Paul,   Minn Jan.  1 

13.  Steubenvllle,    O Dec  26 

14.  Clinton.    la.    Dec  35 

18.  LaPorte,    Ind Jan.  1 

16.  Oakland,    Cal Jan.  1 


Water  Supply. 


Jan.     1.  Norway,  Me ...Nov.  27 

Jan.     1.  Orange,    N.    J '..Dec  18 

Jan.      6.  Fargo,    N.    Dak.    Dec.  25 

Jan.     S.Tucson.   Aria Nov.  27 

Jan.   10.  Phoenix.  Aria.   Dec  11 

Jan.    14.  Annapolis,    Md Deo.  25 

Miscellaneous. 

Jan.     1.  Charleston,  W.  Va., 

Street  Lighting,  Dec   18 
Jan.      2.  San   Jose,   Cal., 

Street   Lighting,  Dec    26 
Jan.      3.  Pittsburg,  Fa., 

Lighting,  Jan.     1 
j;an.      3.  Pittsburg,  Pa., 

Fencing,  Jan.     1 
Jan.     3.  Homestead,  Pa., 

Street  Lighting,  Jan.      1 
Jan.     3.  Boston,  Mass., 

Masonry,  Etc  Deo.    II 
Jan.     7.  Reading,  Pa., 

Garbage  Disposal,  Dec.    18 
Jan.      8.  Brooklyn,  N.  Y., 

Maintaining  Electrical  Apparatus,  Jan.      1 
Jan.      8.  New  York,  N.  Y., 

Maintaining  Electrical  Apparatus,  Jan.      1 
Jan.     8.  Plche   Point,   Que., 

Wharf,  Jan.      1 
Jan.     8.  Baltimore,  Md., 

Removing  Buildings,  Jan.      1 
Jan.     9.  New  York,  N.  Y., 

■    Loading  Deck  Scows.  Jan.      1 
Jan.    10.  Indianapolis,  Ind., 

Monument,  Dec    11 
Jan.     10.  Los  Angeles,    Cal., 

Hauling,  Dec.    25 
Jan.    10.  Mills  Point,    N.    B., 

Wharf,  Jan.      1 
Jan.    13.  Fort   Wood.   N.   Y., 

Removing  Buildings,  Dec.    25 
Jan.    14.  Portland.  Ore., 

Light  Station,   Nov.    27 
Jan.    14.  Columbus,  C. 

Garbage  Works,  Dec      4 
Jan.    18.  New    York,    N.    Y., 

Dry  Dock,  Dec.    18 
Jan.      9.  Fort  Huachuca,  Ariz., 

Swimming  Pool,  Dec.   18 
Jan.    10.  Wilmington,  N.  C, 

Dump  Scows,  Dec.    18 


Feb.    11.  St  Louis,  Mo., 

GarlM«e   Reduction.  Dec.   18 
Jan.    20.  Cincinnati,  O., 

Lock  and  Dam,  Dec    26 
Jan.   21.  Cincinnati,  O., 

Dredge  Repairs,  Jan.      1 
Jan.    26.  WheeUng,   W.   Va., 

Guide  Walls,  Etc,  Jan.     1 
Feb.     4.  BJrle,  Pa., 

Steamboat  Landing,  Dec.    26 
May     1.  Buenos  Aires,  Argentina, 

Subways,  Nov.   SO 

Excavation,  Earth  and  Rock. 

Jan.  ,  7.  De  Smet,  S.  Dak., 

Ditch  Work.  Dec   11 
Jan.      7.  Aitken,  Minn.. 

Ditch  Work,  Dec   26 
Jan.      7.  Forest   City,    la., 

Ditch  Work.  Jan.     1 
Jan.     9.  Council  Bluffs,  la.. 

Ditch  Work,  Jan.     1 
Jan.   11.  Washington,  D.  C, 

Dredging,  Dec   18 
Jan.    16.  Fort  Hamilton,  N.  Y.. 

Grading.  Btc.  Dec.    26 
Jan.    16.  Colorado  Springs,  Colo., 

Tunnel,   Shaft,  Jan:     1 
Jan.    13.  Detroit,  Mich., 

Dredging,  Dec    18 
Jan.    16.  BsthervlUe,   la. 

Drain.  Dec  S6 
Jan.    13.  Plainfleld.  Wis., 

Ditch   Work,  Jan.      1 
Feb.     1.  Ottawa,   Ont. 

Trent  Canal,  Dec    18 


Material8,Machines,Supplies,ToolB,Btc. 

Jan.     S._Waahlngton,  D.  _C., 

Jan. 

Jan. 

Jan. 


Steam  Gagea,  Valvea,  Btc,  Dec   11 
S.  Jersey  Cily,  N.  J., 


Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 


Broken   Stone,   Wire,   Etc,  Dec    U 
S.  Winnipeg,   Man., 

Pump,  Dec    18 
S.  New   York,   N.    Y., 

Lumber,  Pipe,  Etc,  Jan.     I 

2.  Puget  Sound,  Wash., 

Drills.  Machinery,  Etc.,  Dec   26 

3.  Hot  Springs,  S.  Dak., 

Vltrifled  Pipe,  Dec   36 
8.  Baltimore,  Md., 

Window  Guards,  Gates,  Dec    18 
8.  Pittsburg.    Pa., 
pini 


Tapping  Machine,  Site,  Jan.     1 

6.  Washington,  D.  C, 
Engine,   Brick.   EStc,  Dec    18 

7.  Washington,  D.   C, 
Portland  Cement,  Dec. 

7.  Washington,  D.   C, 

Pipe  Threading  Machine,  Jan. 
7.  New  York.  N.  Y., 

Band   Saw,  Pumps,  Jan. 
7.  League  Island,  Pa., 

Lumber,  Nails,  Etc,  Jan. 

7.  HUlsdale,  N.  J. 
Fire  Hose,  Jan. 

8.  New  York,  N.  Y., 
Fire  Hose,  Jan. 

10.  New  York,  N.  Y., 

Iron,  Steel,  Etc.,  Jan. 
Jan.    11.  Washington,  D.  C, 

Furniture,  Etc.,  Dec   S6 
18.  Washington,  D.  C, 

Sanitary     Fixtures,     Cara, 

Jacks,    Etc.    Deo.    36 

14.  Pensacola.  Fla., 

Drills,  Lumber,  Etc.,  Deo.  26 
13.  Manila,  P.  ll. 

Pumps  and  Motors,  Oet 
Jan.   16.  Winnipeg,  Man^, 

Water  Pipe,  Dec 
Jan.  16.  Washington,    D.    C, 

Pumps,  Motors.  Cranes,  Etc,  Dec.    II 
Jan.    15.  Grand  Rapids,  Mich., 

Stone,  Dec   18 
Jan.    15.  Winnipeg,  Man., 

Fire  Hydrants,  Jan. 
Jan.    15.  Oakland,   Cat., 

Hose    Wagons,  Jan. 
Jan.    15.  Oakland,   Cal., 

Fire    Engines,    Boilers,  Jan. 
Jan.    18.  Providence,   R.  I., 

Vacuum  Cleaning  System,  Dec. 
Jan.    20.  Washington,   D.   C, 

Engine.    Generator,    Etc.,  Jan. 
Jan.    28.  Toronto,    Ont., 

Pumping  Engine,  Jan. 


BIDS  ASKED 


Jan. 

Jan. 
Jan. 


83 
4 


1 
I 
1 
26 
I 
1 


Bridges. 


Carroll,  la. — Until  Jan.  6,  by  County  Aud- 
itor, for  furnishing  material  and  construct- 
ing all  bridges  to  be  built  for  county  during 
1908. 

Alexandria,  La. — Until  4  p.  m.,  Jan.  IC,  by 
Police  Jury  of  Rapides  Parish,  for  the  con- 
struction of  a  steel  highway  bridge  on  con- 
crete piers  at  the  "Race  Track  crossing 
of  Bayou  Rapides.     Certified   check  for  8500 
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required  wltb  bid.  Plans,  etc.,  from  Im 
W.  Sylvester,  Consulting  Engineer,  Baptdes 
Bank   Bldg..  Alexandria. 

Bralnerd,  Minn. — Until  Jan.  7.  by  County 
Auditor,   (or  constructing  Bay   Lake  bridge. 

Fremont,  Neb. — Until  Jan.  15,  by  Super- 
visors of  Dodge  County  (or  material  and 
construction  of  all  new  bridges  ordered  by 
county  during  1908. 

Geneva,  Neb. — Until  Jan.  14,  by  Supervis- 
ors o{  Fillmore  County,  for  material  and 
labor  for  constructing  all  county  bridges  or- 
dered during  1908. 

Cincinnati,  O.— Until  Jan.  3.  by  Fred 
Drelbs,  Clerk  County  Commissioners,  for 
constructing  two  culverts. 

Napoleon,  O. — Until  Jan.  16,  by  County 
Auditor,  for  constructing  sub  and  super- 
atructure  of  bridge. 

Brookings,  8.  Dak. — Until  Jan.  8,  by 
County  Commissioners,  for  constructing  all 
county  bridges  ordered  during  1908. 

Radfleld,  S.  Dak.— Until  Jan.  10,  by  Com- 
missioners of  Spink  County,  for  construct- 
ing all  bridges  ordered  by  County  during 
1908. 

Nashville,  Tenn. — Until  3  p.  m.,  Jan.  22. 
by  Cumberland  River  Bridge  Committee,  J. 
K.  Rains,  Chairman,  48  Cole  Bldg.,  for  fur- 
nishing all  materials  and  the  manufacture 
and  erection  of  steel  spans  listed  below: 
Four  spans  deck  plate  girders  63  ft.  2  ins. 
center  to  center  pearlngs;  one  span  deck 
plate  girder,  70  ft.  center  to  center  of  bear- 
ings; two  rolled  I-beam  spans;  four  through 
truss  spans  175  ft.  center  to  center  end  pins; 
one  deck  truss  98  ft.  7  Ins.  center  to  cen- 
ter end  pins;  two  318-ft.  through  truss 
spans.  These  spans  are  to  be  erected  In 
two  bridges  across  Cumberland  River,  In 
Nashville,  Tenn.  They  are  to  be  extra  heavy 
highway  structures  and  the  tonnage  required 
will  be  about  3,000  tons.  H.  M.  Jones,  En- 
gineer. 

Fort  Worth,  Tex.— Until  Jan.  6,  by  C.  J. 
McKenna,  Cotmty  Auditor,  for  bids  accom- 
panied by  plans  and  specifications,  for  steel 
work  erected  In  place  of  one  80-ft.  span, 
with  IJ-ft.  roadway,'  and  carrying  strength 
of  100  lbs.  to  the  square  foot.  The  concrete 
piers  are  ready  for  steel. 

Victoria,  B.  C— Until  Jan.  31  (change  of 
date  from  Dec.  SI)  by  Commissioner  of 
l£nds  and  Works,  for  manufacturing  and 
delivering,  f.  o.  b.,  scow  at  Vancouver  or 
New  Westminster,  all  the  metal  work  re- 
quired for  the  superstructure  of  a  steel 
swing  span  for  bridge  over  North  Arm  of 
Fraser  River.  F.  C.  Oamble,  Public  Works 
Engineer. 


Buildings. 


Bids  are  CMked  on  following  work,  the 
notes  being  arranged  alpliabettcally  by 
states: 


Washington,  D.  C— Until  2  p.  m.,  Jan.  21. 
by  Bernard  R.  Green,  Superintendent  of 
Construction,  office  of  building  for  National 
Museum.  Library  of  Congress,  for  furnish- 
ing, delivering  and  Installing  in  place  com- 
plete, the  electric  wiring  required  for  the 
new  building  for  the  National  Museum  in 
this  city. 

Fort  Revere,  Mass. — Until  10  a.  m..  Jan. 
2,  by  Capt.  Ira  L.  Fredendall,  Constructing 
Quartermaster,  263  Summer  St..  Boston, 
Mass.,  for  making  alterations  to  hot  water 
heating  system  In  post  hospital  at  Fort 
Revere,   Hull,  Mass. 

Fort  McKinley,  Me.— Until  3  p.  m..  Jan.  2, 
by  Capt.  F.  J.  Morrow.  Constructing  Q.  M.. 
478H  Congress  St.,  Portland,  Me.,  for  con- 
structing boat   house  at   Fort  McKlnley. 

Auburn,  Ind. — Until  Jan.  20,  by  the  Board 
of  School  Trustees  at  the  office  of  F.  H. 
Bines,  for  the  erection  of  a  brick  4-room 
school  building  in  this  city. 

Richmond,  Ind. — Until  Jan.  25.  by  T.  M. 
C.  A.  Building  Committee.  John  B.  Dougan, 
North  IDth  St.,  Chairman,  for  "Construction 
of  superstructure  of  new   building. 

Grand  Rapids,  Mich. — ITntll  noon,  Jan.  3, 
by  Thoa.  D.  Perry,  Business  Manager  Board 
of  Education,  City  Hall,  for  construction  of 
brick  school  In  North  Division  St.  Plans, 
etc.,  with  the  architects,  Robinson  &  Cam- 
pau.  Houseman  Bldg.  Certified  check  for 
1360  required  with  bid. 

Rolia,  Mo. — Until  Jan.  7,  by  the  Director 
of  the  State  School  of  Mines,  for  west  wing 
of  Ore  Dressing  Laboratory.  Certified  check 
for  »100  required  with  bid.  Plans  may  be 
seen  at  the  school,  at  the  oRlce  of  Buxton 
&  Skinner  Stationery  Co.,  Fourth  St.,  St. 
Louis,  Mo.,  and  at  the  office  of  the  archi- 
tects,  Howe  &  Holt,  Kansas  City,  Mo. 

Fort  rotten,  N.  Y.— Until  in  a.  m.,  Jan. 
3.  by  Charles  A.  Clark.  Const: .«ctlng  Q.  M.. 
for  furnlshmg  and   Installma   un^'al   ceilings 


In  three  barrack  buildings,  Nos.  107,  108  and 
110.  at  Fort  Totten,  N.  T. 

Newark,  N.  Y.— Until  10  a.  m..  Jan.  9. 
by  Charles  McLouth,  President  Board  of 
Managers,  N.  Y.  State  Custodial  Asylum, 
Newark,  for  alterations,  repairs,  plumbing 
and  rearrangement  of  steam  and  water  pip- 
ing In  cottages  "B5"  and  "F"  at  the  New 
York  State  Custodial  Asylum.  Drawings, 
etc..  at  the  institution,  or  by  application  to 
Franklin  B.  Ware,  State  Architect,  Capitol. 
Albany,  N.  Y. 

New  York,  N.  Y.— Until  2  p.  m.,  Jan.  10, 
by  the  Armory  Board,  Hall  of  Records,  for 
(1)  alterations  and  repairs  to  Thirteenth 
Regiment  Armory,  Borough  of  Brooklyn  (re- 
pairs to  roof,  lantern,  gutters,  leaders,  etc.); 
security  required  86.000;  (2)  alterations  and 
repairs  to  Eighth  Regiment  Armory,  Bor- 
ough of  Manhattan  (repairs  to  roof);  secur- 
ity required  $760. 

Rolia,  N.  Dak.— UnUI  Jan.  20,  by  C.  R. 
(Saiibus,  District  Clerk,  for  the  erection  of 
a  brick  and  school  house  on  stone  founda- 
tion. 

Lancaster,   O. — Until   Jan.     16.   by     J.    B. 

Mattingly,  Pastor,  for  furnishing  material 
and  labor  for  the  construction  and  comple- 
tion of  St.  Mary's  Convent  for  St.  Mary's 
Parish. 

Youngstown,  O. — ^Untll  Feb.  8,  by  J. 
Stambaugh,  Chairman,  for  constructing 
court  house  for  Mahoning  County. 

Harrlsburo,  Pa.— Until  Jan.  8,  by  T.  F. 
Ferree,  Building  Inspector,  for  constructing 
Are  house.     Bond  for  8600  required. 

Philadelphia,  Pa.— Until  Jan.  2,  by  Hugh 
Blach,  Treasurer,  for  alterations,  etc.,  to 
city   tax  offices.     Bond   for  $600   required. 

Fort  Adams,  R.  I. — Until  10  a.  m.,  Jan. 
22,  by  Capt.  Willis  C.  Metcalf,  Constructing 
Quartermaster,  209  Thames  St.,  Newport,  R. 
I.,  for  converting  casemates  and  building 
thereon  barracks  at  Fort  Adams,   R.   I. 

College  Station,  Tex. — Until  4  p.  m.,  Jan. 
3,  by  Judge  K.  K.  Leggett,  President  Board 
Directors,  for  construction  of  about  one  mile 
of  6  and  8-ln.  sewers  and  appurtenances,  to- 
gether with  a  small  septic  tank,  at  the  Prai- 
rie View  State  Normal  and  Industrial  Col- 
lege. Certified  check  for  8250  must  accom- 
pany each  bid.  Plans  and  specifications 
may  be  seen  at  the  office  of  the  principal  at 
Prairie  View,  or  at  the  office  of  Walton 
Peteet,  Dallas,  or  at  the  office  of  J.  C.  Nagle, 
College    Station,    Tex. 

College  Station,  Tex. — Until  Jan.  3,  by  H. 
H.  Harrington,  President  Agricultural  and 
Mechanical  College,  for  erecting  two  frame 
buildings. 

Ogden,  Utah, — Until  3  p.  m..  Feb.  17.  by 
James  Knox  Taylor.  Supervising  Architect, 
Washington,  D.  C,  for  the  construction  (ex- 
cept heating  apparatus,  and  conduit  and 
wiring)  of  an  extension  to  the  U.  S.  Post 
Office   and   Court   House   Building  at   Ogden. 

Winnipeg,  Man.— Until  Jan.  15.  by  On- 
tario, Manitoba  &  Western  Land  Co.,  for 
constructing  building  at  comer  Portage  Ave. 
and  Carlton  St.  Wardell  &  Nichols,  Archi- 
tects,  499  Main    St.,   Winnipeg. 

Truro,  N.  S.— Until  Jan.  7,  by  Fred  Qe- 
Unas,  Secretary,  Department  Public  Works, 
Ottawa,  Ont.,  for  constructing  beating  sys- 
tem In  armory  at  Truro. 

Toronto,  Ont. — ^Unltl  noon,  Jan.  9,  by  H. 
F.  McNaughten.  Secretary  Public  Works 
Department,  for  rewiring  of  the  parliament 
building  at  Toronto. 

Roads  and  Streets. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Oakland,  Cal. — Until  5  p.  m.,  Jan.  «,  by 
Frank  R.  Thompson,  City  Clerk,  for  regrad- 
Ing,  curbing  and  macadamizing  portion  of 
14th  Ave.  City  has  appropriated  810,000  as 
Its  share  of  the  cost. 

Knox,  Ind. — Until  noon,  Jan.  11,  by  L«e 
M.  Ransbottom,  County  Auditor,  for  the 
construction  of  four  gravel  roads  as  fol- 
lows: Groshans  RoadI  26,188  ft;  Houck 
Road,  14,266  ft.;  Porter  Jack  Road,  5.130  ft; 
Lake  Shile  Drive  Road.  13,758  ft. 

Rockvlile,  Ind. — Until  1  p.  m.,  Jan.  9,  by 
County  Commissioners,  for  construction  of  7 
gravel  roads  In  Howard  Township. 

Veraaiiies,  Ind. — Until  1  p.  m.,  Jan.  7,  by 
Nicholas  Valz,  County  Auditor,  for  con- 
structing 13,680  ft.  of  gravel  road  in  Center 
Township. 

Washington,  Ind. — Until  2  p.  m.,  Jan.  7, 
by  Thomas  Nugent.  County  Auditor,  for  the 
construction   of  a   gravel   road. 

New  Orleans,  La. — Unltl  1  p.  m.,  Jan.  6, 
by  Charles  R.  Kennedy,  City  Comptroller, 
for   banquetting    Bayou    St.    John,    or   Moss 


St  from  Esplanade  Ave.  to  Soldiers'  Home, 
with  artificial  stone  pavement  4  ft  wide, 
with  concrete  curb  and  gutter  bottom.  Plaa* 
with  City  Engineer.  Deposit  of  860  required 
with  bid. 

St.  Paul,  Minn.— Until  2  p.  m.,  Jan.  9,  W 
Board  Public  Works,  R.  L.  Oormao,  Clerk, 
for  grading  Aldine  St.  from  University  Ave. 
to  Taylor  Ave. 

Patchogua  (L.  I.),  N.  Y.— Until  Jan.  II. 
by  J.  Fred  Flugfath,  Village  Cnerk,  for  bldi 
accompanied  by  plans  and  specifications  for 
construction  of  a  shore  drlvewaj'  along  the 
bay  front  between  Rider  and  Cedar  Aves.. 
the  driveway  Is  to  be  about  1,426  ft  Iodc 
by  6  ft.  wide  and  about  4  ft  above  bicS 
water  mark. 

New  York,  N.  Y.— Until  11  a.  m.,  Jan.  7, 
by  Louis  F.  HafCen,  President  Bronx  Bor- 
ough, 177th  St.  and  3d  Ave.,  for  paving  wlUi 
granite  block  pavement  on  a  sand  foundt- 
tion  the  roadway  of  Bumslde  Ave.  The 
work  Includes  18,200  sq.  yds.  of  new  gianUe 
block  pavement  on  a  sand  foundation,  UU 
with  sand  Joints,  and  keeping  the  pavement 
in  repair  for  one  year  from  date  of  acce;t- 
ance. 

Sewen. 

Bids  are  asked  on  following  work,  tb* 
notes  being  arranged  alpbabetlcaUr  tr 
states: 

Bsjkersfleid,  Cal.— Until  Jan.  6,  by  Board 
City  Trustees  for  construction  of  main  land 
outfall  sewer  system. 

Oakland,  Cal.— Until  6  p.  m.,  Jan.  «.  br 
Frank  R  Thompson,  City  Clerk,  for  con- 
struotlng  8-in.  sewer  In  12th  St,  8-In.  getro' 
In  Halleck  St.,  8-ln.  sewer  in  B.  ZSd  St,  sid 
an  8-in.  sewer  in  Cavour  St 

Oakland,  Cai.— Until  10  a.  m.,  Jan.  IS,  br 
Board  Public  Works.  Walter  B.  Fkwcett 
Secretary,  for  labor  and  materials  for  con- 
structing an  extension  of  the  eaat  side  sew- 
er from  E.  8th  St.  Bond  for  87.600  re- 
quired of  successful  bidder. 

La  Porta,  Ind.— Until  7:30  p.  m..  Jan.  11 
by  Walter  Baker,  City  Clerk,  for  con- 
structing tile  sewer  In  Chicago  St  Oiil- 
fled  check  for  8150  required  with  bid. 

St  Paul,  Minn.— Until  2  p.  m.,  Jan.  *,  br 
Board  Public  Works,  R  L.  (Sorman,  Clerk, 
for  the  construction  of  a  sewer  on  DuchcH 
St.,  from  the  N.  P.  railway  tracks  to  C»k 
St. 

St.  Paul,  Minn.— Until  2  p.  nt,  Jan.  >.  br 
Board  Public  Works,  R.  L.  Gomian,  Clerk, 
for  constructing  Warrendale  sewer  system 
(so-called).  Work  consists  of  construcUnf 
sewers   In  portions  of  19  streets. 

New  York,  N.  Y.— UnUI  11  a.  m..  Jsn 
7,  by  Louis  P.  Haffen,  President  Bronx  Bor- 
ough, 177th  St  and  3d  Ave.,  for  construct- 
ing following  sewers:  In  Anderson  At», 
work  Including  8,191  Un.  ft,  12  in.,  and  15 
in.  pipe  sewer  and  2,626  cu.  yds.  rock  ei- 
cavatlon;  In  E.  181st  St,  work  Including  IK 
Un.  ft  pipe  sewer  and  435  cu.  yds.  rock  <i- 
cavatlon;  for  repairing  and  extending  dntn 
in  White  Plains  Road,  security  required. 
88,000;  constructing  sewer  In  Jerome  At».. 
security  required,  81,108;  constructing  ser- 
eral  receiving  basins,  security  required, 
$1,000.  Bids  are  also  asked  for  constructbv 
outlet  sewers  In  Truxton  St.  and  other 
streets,  the  work  Including  1,025  Un.  ft  oi 
concrete  sewer,  11  ft.  6  ins.  by  7  ft  J  Ui»j 
1,678  Un.  ft.  of  concrete  sewer,  11  ft  bf  i 
ft.  2  Ins.;  10  Un.  ft  of  concrete  sewer,  11  ft 
by  5  ft.  10  Ins.;  1,684  lin.  ft.  of  coDCtetc 
sewer,  6  ft.  3  ins.  by  6  ft.  IH  Ina.:  2,874  Ua 
ft.  of  concrete  sewer,  6  ft.  by  6  ft  11  Ins. 
etc. 

Excavation,  Eartii  and  Rock. 

Bids  are  asked  on  foUowlng  work,  lbs 
notes  being  arranged  alpbaMtlcally  V 
states: 

Colorado  Springs,  Colo. — Tunnel.  Shaft— 
Until  Jan.  16,  by  E  D.  Marr.  a«cnurr- 
Colorado  Springs,  for  driving  about  14,JJ" 
ft  of  deep  drainage  tunnel,  to  be  7x10  ft. 
also  the  sinking  of  about  600  ft.  of  sbaft 
to  be  6x10  ft.  In  the  clear.  In  the  Crippi* 
Creek   Mining   District. 

Council  Biuffs,  la.— Ditch  Work.— rmll 
Jan.  9,  by  County  Auditor,  for  constnitt- 
Ing  drainage  ditch. 

Forest  City,  la.— Ditch  Work.— Until  Jan 
7,  by  L.  L.  Nelson,  County  Auditor,  for 
constructing  two  ditches. 

Piainfleld.  Wis.— Ditch  Work.— Until  J«a 
16.  by  W.  B.  Angelo,  Piainfleld.  for  excavat- 
ing 24.88  miles  of  ditch  containing  approxi- 
mately 603,994.3  cu.  yds.  of  earth. 
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MlBcellaneons. 

Bids  ara  asked  on  fotlowins  work,  the 
notes  belns  arranKed  alphabetically  by 
states: 

Bsltlmore,  Md. — RemovtiiK  Buildings. — 
Until  11  a.  m^^Jan.  8,  by  Sewerage  Commis- 
sion, Harry  W.  Rodgers,  Secy.,  for  remov- 
ing buildings  and  other  structures  from  the 
sewerage  pumping  station  lot.  Certified 
theck  for  tSO  required  with  bid. 

New  York,  N.  Y.— Loading  Deck  Scows.— 
Until  noon,  Jan.  9,  by  Foster  Crowell.  Com- 
missioner of  Street  Cleaning,  13  Park  Row, 
for  furnishing  all  the  labor  and  materials 
required  for  loading  and  trimming  deck 
•cows  and  other  vessels  of  the  department, 
and  for  the  privilege  of  sorting  and  picking 
over  and  appropriating  certain  refuse  for 
the  Borough  of  the  Bronx.  Security  re- 
quired is  $3,000. 

Cincinnati,  O,— Dredge  Repairs.— Until  2 
p.  m.,  Jan.  21,  by  Lt.  Col.  wm.  T.  Rossell, 
U.  S.  Engrs..  for  building  cabin  and  upper 
worlu   on   steel   dredge. 

Brooklyn,  N.  Y.— Malntolnlng  Electrical 
Apparatus. — Until  2:30  p.  m.,  Jan.  8,  by 
Robert  W.  Hebberd,  Commissioner  of  Chari- 
ties, Foot  of  B.  2«th  St.,  New  York,  for 
providing  all  the  labor  and  materials  re- 
quired for  the  inspection  and  maintenance  of 
electrical  apparatus  at  the  Kings  County 
Hospital,  Borough  of  Brooklyn.  Surety  re- 
quired will  be  1600. 

New  York,  N.  Y.— MalnUlnlng  Electrical 
Apparatus. — Until  2:30  p.  m.,  Jan.  8,  by  Rob- 
ert W.  Hebberd,  Commissioner  of  Charities, 
Foot  of  E.  26th  St..  for  providing  all  the 
labor  and  materials  required  for  the  In- 
spection and  maintenance  of  electrical  ap- 
paratus on  Blackwell's  Island,  the  Central 
Office,  the  Bureau  of  Dependent  Adults  and 
Morgue,  Borough  of  Manhattan.  Security 
required  $350. 

Homestead,  Pa.— Street  Lighting.— UnUI 
7:30  p.  m.,  Jan.  3,  by  Andrew  Hill,  Borough 
Clerk,  for  lighting  streets  of  borough  for  a 
period  of  one,  three  and  five   years. 

Pittsburg,  Pa. — Fencing.— Until  noon,  Jan. 
J.  by  F.  J.  Booth.  County  Controller,  for 
fnmlsblnK  material  and  building  of  2,300 
■In.  ft.  of  fencing  along  the  improved  road 
between  Corapolli  and  Stoops  Ferry.  George 
T.  Bamsley,  County  Road  Ehgineer.  Room 
26.  Court  House. 

Pittsburg.  Pa.— Lighting.— Until  10  a.  m., 
Jan.  S.  by  A.  B.  Shepherd.  Director  Depart- 
ment Public  Works,  for  the  light,  lighting, 
extlnguiabing,  caring  for  and  keeping  In 
good  order  and  repair  and  the  furnishing  of 
all  material  necessary  to  keen  in  good  con- 
dition and  light  the  streets,  boulevards,  al- 
leys, byways  and  parks  with  arc  or  Incan- 
descent lamps  for  the  fiscal  year  beginning 
Feb.   1,   1908. 

Wheeling,  W.  Va.— Guide  WalU.  Etc.- Un- 
til U  a.  m.,  Jan.  25.  by  Capt.  F.  C.  Boggs, 
U.  8.  Engineers.  Wheeling,  for  constructing 
guide  walls,  grading,  paving,  etc.,  at  dam 
No.  18.   Ohio  River. 

Mills  Point,  N.  B.,  Canada.— Wharf.— 
Until  Jan.  10,  by  Fred  Oelinas,  Secretary 
Department  Public  Works.  Ottawa.  Ont., 
for  constructing  wharf  at  Mills   Point. 

Picha  Point,  Qus.,  Canada.— Wharf.— Un- 
til Jan.  8,  by  Fted  Gellnas,  Secretary  De- 
partment Public  Works.  Ottawa.  Ont.,  for 
constructing  wharf  at  this  place. 
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Oakland,  Cat. — Fire  EMglnea,  Boiler.— Un- 
til 10  a.  m.,  Jan.  15,  by  Board  Public  Works, 
Walter  B.  Fawcett,  Secretary,  for  furnish- 
ing three  second  size  steam  fire  engines 
and  a  water- tube  boiler  for  La  France  en- 
gine. 

Oakland,  Cal.— Hose  Wagons.— Until  10  a. 
m.,  Jan.  16,  by  Board  Public  Works,  Walter 
B.  Fawcett.  Secretary,  for  furnishing  three 
combination  chemical  and  hose  wagons  for 
the  Oakland   Fire  Department. 

Washington,  D.  C. — Engine.  Generator, 
Etc.— Until  10:30  a.  m.,  Jan.  20,  by  Lt.  Col. 
H.  F.  Hodges,  General  Purchasing  Officer, 
Isthmian  Canal  Commission,  for  furnishing 
under  Circular  412 — Engine  and  generator, 
engine-driven  exciter,  storage  battery.  In- 
candescent globes,  hydrometers,  sand 
pumps,  pump  governors,  valve  reseating 
machine,  hoisting  block,  blacksmiths'  tools, 
steel,  iron,  iron  locks  and  lift  pins  for  car 
couplers,  steel  tubings,  bolts,  screws,  chain, 
spiral  riveted  pipe  and  fittings,  foot  valves, 
ship  auger  bits,  twist  drills,  spring  hinges, 
cotton  waste,  magnetila  block  lagging  and 
pipe     coverlns      elastic     cement,      packing 


pump  lubricating  grease,  mineral,  cylinder, 
and  lard  oils,  etc. 

Washington,  D.  C. — Pipe  Threading  Ma- 
chine, EJtc. — Until  10  a.  m.,  Jan.  7.  by  Bu- 
reau Supplies  and  Accounts,  Navy  Depart- 
ment, Washington,  to  furnish  at  the  navy 
yard,  Washington,  a  quantity  of  naval  sup- 

f>Ile8,  as  follows:  Sen.  625:  Pipe  thread- 
ng  machine. — Sch.  647:  Sheet  copper  and 
lead,  bronze. 

Hillsdale,    N.    J — Fire    Hose.— Until    Jan. 

7,  by  W.  W.  BanU,  Township  Clerk,  for 
furnishing  1,000  ft.  of  2H  in.  single  jacket 
rubber  lined  fire  hoae. 

New  York,  N.  Y.— Fire  Hose.- Until  10:30 
a.  m.,  Jan.  8,  by  Francis  J.  Lantry,  Fire 
Commissioner,  167  E.  67th  St.,  for  furnishing 
and  delivering  2,400  ft.  of  2H  In.  rubber  fire 
hose  for  volunteer  companies. 

New  York,  N.  Y.— Iron,.  Steel.  Etc.— Un- 
til noon,  Jan.  10,  by  Foster  Crowell,  Com- 
missioner of  Street  Cleaning,  13  Park  Row, 
for  furnishing  and  delivering:  No.  1,  Iron 
and  steel;  No.  2,  harness-makers'  supplies; 
No.  3,  miscellaneous  supplies:  No.  4,  plumb- 
ing supplies;  No.  5,  malleable  iron  castings; 
No.    6,    scraper  steel;   No.    7,   hardware:   No. 

8,  carriage  bolts  and  nuts;  No.  9,  machine 
bolts  and  nuts;  No.  10,  leather;  No.  11,  lum- 
ber. 

New  York,  N,  Y.— Lumber,  Pipe,  Etc.— 
Until  10  a.  m.,  Jan.  2,  by  Bureau  of  Sup- 
plies and  Accounts,  Navy  Department, 
Washington,  D.  C,  to  furnish  at  the  navy 
yard.  New  York,  N.  Y.,  etc.,  a  quantity  of 
naval  supplies,  as  follows:  Sch.  614:  Elec- 
ttrical  equipment  for  ammunition  hoists, 
etc.— Sch.  630:  Structural  steel. — Sch.  6S1: 
Sponge  bath  tubs,  kitchen  utensils,  silver 
solder,  aluminum,  hose,  hose  pipes,  sal  am- 
moniac.— Sch.  632:  Torpedo  air  accumula- 
tors.— Sch.  638:  Hardware  and  tools. — Sch. 
634:  Lumber. — Sch.  636:  Oakum,  spun  cot- 
ton, urinals,  leather  lacing,  metal,  vermilion, 
lubricating  grease,  adding  machines. — Sch. 
637:  Steel,  asbestos  millboard,  packing.  Iron 
or  steel  pipe,  water  gauge  glasses. — Sen.  644: 
Lumber. 

New  York,  N.  Y.— Band  Saw.  Pumps.- 
Until  10  a.  m.,  Jan.  7,  by  Bureau  of  Supplies 
and  Accounts,  Navy  Department,  Washing- 
ton, D.  C,  to  furnish  at  the  Navy  Yard. 
New  York,  N.  Y.,  a  quantity  of  naval  sup- 
plies, as  follows:  Sch.  627 — Band  saw.  Sen. 
660 — Pumps. 

League  Island,  Pa. — Lumber.  Nails,  Etc. — 
Until  10  a.  m.,  Jan.  7,  by  Bureau  of  Sup- 
plies and  Accounts,  Navr  Department, 
Washington,  furnish  at  the  navy  yard. 
League  Island,  Fa.,  a  quantity  of  naval  sup- 
plies, as  follows:  Sch.  648:  Lumber. — Sch. 
649:  Oakum,  sheathing  felt,  sheathing  nails, 
copper,  steel,   iron,  pitch,  turpentine. 

Winnipeg,  Man.— Fire  Hydrants.- Until 
Jan.  15,  by  Board  of  Control,  M.  Peterson, 
Secretary,  for  supply  of  200  6  In.  and  26  8- 
In.  waterworks  hydrants. 

Pittsburg,  Pa. — Tapping  Machine,  Etc. — 
Until  10  a.  m..  Jan.  3.  by  A.  B.  Shepherd, 
Director  Public  Works,  for  turntshing  and 
delivering  steel  filing  cabinet,  for  Bureau  of 
Water:  also  for  furnishing  and  delivering 
one  No.  1  tapping  machine,  for  Bureau  of 
Water. 

Toronto,  Ont. — Pumping  Engine. — Until 
noon,  Jan.  28,  by  Board  of  Control  for  6,- 
000.000  and  15.000,000  gallon  vertical  triple- 
expansion  engine  for  the  high  level  and 
main  pumping  stations.  C  H.  Rust,  City 
EInglneer. 

CONTRACTS  LET. 

The  following  contracts  have  been  let  re- 
cently: 

Ensley,  Ala. — Sewer. — C.  M.  Burkhalter  & 
Co.,  at  about  39,000,  for  constructing  1,600 
ft.  of  storm  water  sewer;  James  Malarky  & 
Co.,  at  $2,000,  for  constructing  sewer  from 
Ave.   D. 

Riverside,  Cal. — Qrading,  Sewer. — Mcln- 
tyre  Cement  Co.,  at  $11,236,  for  grading, 
etc.,  of  4th  St.:  Monave  Development  Co., 
at  $3,693,  for  constructing  sewer  In  4th  St. 

Redondo,  Cal. — Sewer  System. — California 
Ornamental  Brick  Co.,  at  $57,079,  according 
to  reports,  for  constructing  sewer  system 
and  septic  tank  lor  this  city.  Work  In- 
cludes 45,000  ft.  of  8-ln.:  16.300  ft.  of  10-ln.; 
2.030  ft.  of  12-ln..  and  250  ft.  of  16-in.  vitri- 
fied pipe   sewor 

Orovllle,  Cal.— Fill. — C.  A.  Bayles,  Biggs, 
Cal.,  at  65  cti..  per  cubic  yard  for  making 
fill  at  Thermallto  end  of  bridge  over  Feather 
River  in  this  city. 

Fort  Benjamin  Harrison,  Ind. — Grading, 
Culverts,  etc. — •).  C.  King  &  Bro..  Indian- 
apolis, Ind.,  ai  86,644,  for  grading,  pipe  cul- 
verts, etc.,  at  this  post. 

Harvey,  u.— Railroad  Grading. — Grading 
has  been  started  on  the  2H  miles  of  term- 
inals and   4   miles  of  mine  connection   track 


at  the  plant  of  the  Hawkeye  Portland  Ce- 
ment  Co.,    Harvey,   la.     The  Freeborn   Bng. 

A.  Construction  Co.,  Kansas  City,  Mo.,  are 
engineers  and  contractors. 

Belleville.    III. — Sewers. — Reeb    Bros,    and 
Stoltz  Supply  Co..   each   three  contracts  for  ' 
constructing  small  sewers. 

Logansport,  Ind. — Gravel  Road. — Carry  & 
Wllbum,  Logansport,  at  $37,623,  for  con- 
structing 23U  miles  of  gravel  road  In  Rock- 
land Township,  for  Miami  County. 

Montlcello,  Ind. — Gravel  Road. — L.  T. 
Kent.  Brookston,  Ind.,  at  $16,119,  for  con- 
structing gravel  road  in  Prairie  Township 
for  White  County. 

Granville,  Ind. — Bridge. — Lafayette  Engi- 
neering Co.,  Lafayette,  Ind.,  at  $47,400,  for 
erection  of  steel  bridge  over  Wabash  River 
at  Granville  for  County. 

PItUburg,  Kan.— Steel  Bridges.—  Jollet 
Bridge  &  Iron  Co.,  Jollet,  lU.,  at  $1,878,  for 
steel  superstructures  for  six  county  bridges. 

WInfleld,  Kan. — Lateral  Sewers. — ^Munici- 
pal Construction  Co.,  Kansas  City,  at  $6,400, 
for  constructing  lateral  sewers  In  District 
No.  2,  and  $2,200  for  lateral  sewers  In  Dis- 
trict No.  3.  The  excavation  will  be  done 
by  machine. 

Boston,  Mass. — Rebuilding  Channel, — T.  J. 
O'Connell.  at  $17,219,  for  rebuilding  Sec.  8 
of  the  old  Stony  Brook  channel,  between  the 
Back  Bay  Fens  and  Elmwood  St.  This 
work  is  for  the  purpose  of  separating  the 
drainage  of  the  lower  end  of  Roxbury  and 
of  purifying  the  Charles  River  Basin. 

Greenland,  Mich. — Road  work.  —  George 
Coffey,  Charles  Nichols  and  John  Rogers, 
Greenland,  for  constructing  five  miles  of 
highway;  contract  calls  for  cutting,  stump- 
ing and  leveling  to  a  width  of  20  ft. 

Cadillac,  Mich. — Paving. — Central  Bltu- 
Uthlc  Co.,  Detroit,  Mich.,  at  $2.16  per  so. 
yd.,  for  24,000  sq.  yds.  of  pavement  for  this 
city. 

St.  Paul,  Minn. — Sewers. — Thornton  Bros., 
at  $87,883,  for  constructing  sewers  In  Hast- 
ings Ave.  and  other  streets.  Contract  calls 
for  3,200  ft.  of  concrete  sewer,  6,753  ft.  of 
pipe  sewera,  37  manholes  and  32  catch 
basins.  Portion  of  sewer  will  be  constructed 
through  a  swamp. 

Morristown,  N.  J. — Sewage  Disposal 
Plant. — City  has  signed  contract  with  J.  B. 
Salmon  for  the  erection  of  the  disposal 
plants  for  the  Morristown  sewera  on  the 
Whltnall  tract 

New  York,  N.  Y. — Bridge  Approaches. — 
John  C.  Rodgers,  1929  Amsterdam  Ave.,  for 
construction  of  approaches  to  Manhattan 
bridge.  Work  Includes  placing  of  16,000  tons 
of  steel,  about  66,000  cu.  yds.  of  difficult  ex- 
cavation must  be  made;  about  11,000  cu. 
yds.  of  high  grade  masonry  and  about  20,000 
cu.  yds.  of  concrete  must  be  built  before 
the  steel  work  con  be  erected. 

Syracuse,  N.  Y. — Paving. — Samuel  Bonn, 
at  $3,756,  for  paving  Salt  St.,  and  $2,695  for 
paving  McCarthy  Alley.  Syracuse  block 
with  combined  concrete  curb  and  gutter  will 
be  used. 

Canton,  O. — Sewers. — Joseph  Skeeles,  for 
constructing  storm  water  sewer  In  Bridge 
St.:  J.  A.  Haskell,  Palnesvllle,  O.,  for  storm 
water  sewers  In  Shorb  and  Fulton  Sts.; 
Joseph  Perry,  for  storm  water  sewer  In 
Hazlett  Ave. 

Sprlngflold,  O. — Sewer. — Cyrus  M.  Long, 
Springfield,  at  $74,370,  for  constructing  high 
level  intercepting  sewer.  Reinforced  con- 
crete will  he  used. 

Hollldaysburg,  Pa. — Abutments. — R.  B. 
Long,  Juniata,  Pa.,  and  S.  B.  Gable  and  O. 
W.  Myers,  Ducansville,  Pa.,  for  construct- 
ing bridge  abutments  for  County  Commis- 
sioners. 

Memchanlcsburg,      Pa. — Road     Work. — ^W. 

B.  Johnson,  Spring  Grove,  Pa.,  at  821,000. 
for  constructing  about  two  miles  of  state 
macadam   road. 

Reading.  Pa. — Sewer. — Hawman  Construc- 
tion Co.,  at  $1,667.  for  storm  water  sewer 
in  Canal  St. 

Philadelphia,  Pa. — Grade  Crossing  Work. 
— Contracts  amounting  to  $1,130,211  have 
been  awarded  as  follows  by  Philadelphia  St 
Reading  Ry.  for  abolishing  grade  crossings 
In  this  city:  Masonry  work,  from  Berks 
St.  to  Susquehanna  Ave.,  Armstrong  & 
Latta,  Land  Title  Bldg.,  Philadelphia,  $368,- 
790;  masonry  work,  Susquehanna  Ave.  to 
Broad  St.,  James  Magraw  &  Co.,  Arcade 
Bldg.,  Philadelphia,  $276,718;  bridges,  Berks 
St.  to  Broad  St.,  McCllntic  Marshall  Con- 
struction Co.,  13  Park  Row,  New  York, 
$336,785;  railroad  yard  between  York  and 
Cumberland  St.,  Armstrong  &  Latta,  $100,- 
718;  temporary  engine  yard,  Wayne  Junc- 
tion,   Armstrong  &    Latta,   $47,200. 

Reading.  Pa. — Court  House  Alterations. — 
L.  N.  Nunnemacher,  for  alterations  to  coun- 
ty court  house. 

Fort    Adams,    R.    I. — Sea     Wall,     Logging 
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Railway,  etc.— DarUng  &  Blade,  Fall  River. 
Haas.,  at  $5,000,  for  conatructiiiK  sea  wall, 
loKgiDK  railway,  and  coal  bin  at  this  post. 

Dallas,  Tex.— Paving.— Geneml  Slipply  & 
Construction  Co.,  at  $1.76  per  sq.  yd.  for 
paving  Ortffln  St. 

Colvllle,  Wash. — Sewer. — Charles  A.  Hunt, 
at  fl  per  ft.,  for  constructing  1,800  lin.  ft. 
of  i8-ui.  sewer. 

Spokane,  Wash.— Street  Worlt.- Mitchell 
Bros.,  at  tl,98S,  for  grading,  curbing  and 
larking  Carlisle  St;  Root  &  Beigle,  at 
,1.320,  for  sidewalks.  Mitchell  Bros.,  at 
$1,033,  were  also  awarded  contract  for  grad- 
ing, curbing  and  parking  of  Euclid  Ave. 

Seattle,  Wash.— Sea  WaU.— Grant  Smith 
tk  Co..  according  to  reports,  for  completing 
sea  wall  for  Oreat  Northern  Ry.,  from  Mos- 
her  to  Everett.  Above  concern  has  the 
contract  for  constructing  the  sea  wall  from 
Seattle  to  Mosher.  The  wall  is  of  boulder 
construction. 


^\ 


PROJECTED  WORK. 
Bridges. 

Items    Arranged    Alphabetically    by    States. 

Los  Angeles,  Cal. — County  Supervisors 
have  adopted  plans  and  speciflcations  for 
bridge  near  Hobart,  and  the  work  will  be 
advertised  at  once. 

Vallejo,  Cal. — The  Southern  Paciflc  Co. 
will  take  measures  at  once  to  install  a  steel 
bridge  with  concrete  abutments  over  the 
railroad  tracks  on  Oeorge  St. 

Long  Ba«Gh,  Cal.— A  SQO  ft.  long  bridge 
is  to  be  constructed  by  the  Naples  Co. 
at   thU  city. 

Delta,  Colo. — Residents  of  the  lower 
Gunnison  Valley  and  the  Roubldeau  have 
asked  County  Commissioners  to  construct 
a  bridge  over  the  river  In  that  vicinity. 

Columbusr  Qa. — ^A  $75,000  bond  issue  for 
erecting  new  bridge  over  Chattahoochee 
River  has  been  authorized. 

Waterloo,  la. — Committee  on  Bridges  has 
been  authorised  to  construct  wagon  oridges 
at  Eighth  and  Forrest  St.  and  Johnson  and 
Dry  Run,  emd  a  foot  bridge  at  Pleasant  Ave. 
and  Dry  Bun. 

Rushvllle,  III.— County  Supervisors  are 
considering  building  new  bridge  over  Sugar 
Creek  in  Frederick  Township,  to  cost  about 
$8,000. 

Wlohlta,  Kan. — Flans  are  to  be  submitted 
to  City  Council  by  street  railway  company 
for  construction  of  a  bridge  over  Chisholm 
Creek  on  Douglas  Ave.  Part  of  expense  of 
work  would  be  borne  by  city. 

Frlberg,  Minn. — Town  Board  and  County 
Commissioners  have  decided  to  build  new 
iron  bridge  over  river  at  this  place.  Bridge 
will  cost  about  $3,600,  of  which  town  will 
pay   half. 

Hattfesburg,  Miss. — City  Council  Is  re- 
ported to  have  cancelled  Its  contract  for 
erection  of  three  steel  bridges,  and  Is  said 
to  have  instructed  City  Engineer  to  prepare 
plans  for  concrete  bridges. 

St.  Louis,  Mo. — Preliminary  sketches  and 
profiles  of  proposed  free  bridge  are  to  be 
prepared  by  Board  Public  Improvements, 
A.  J.  O'Rdlly.  President.  These  plans  will 
be  submitted  to  U.  S.  War  Department  for 
approval,  after  which  the  Board  of  Public 
Improvements  will  let  a  contract  to  bridge 
engineers  to  draw  up  general  plans  and 
specifications  for  the  free  bridge. 

Trenton,  N.  J. — Two  new  bridges  are  to 
be  erected  by  city  over  Delaware  Raritan 
CanaL 

LeRoy,  N.  Y. — Plans  and  specifications  are 
asked  until  Feb.  1  by  the  Town  Highway 
Commission  for  a  bridge  over  Oatha  River 
In  this  town.  Further  Information  may  be 
obtained  from  Phllo  J.   Sperry,  LeRoy. 

Muskogee,  Okla. — Frisco  R.  R.  Co.  applied 
to  U.  S.  War  Department  asking  for  per- 
mission to  place  a  draw  or  swing  bridge 
over  the  ArkanKui  River  five  miles  north- 
east of  here,  instead  of  raising  the  present 
bridge  14  ft.,  as  was  ordered  by  the  Gov- 
ernment. 

Pittsburg,  Pa.— Committee  of  North  Side 
business  men,  Peter  Relseck,  Allegheny 
Ave.  and  Rebecca  St.,  Chairman,  are  taking 
steps  to  have  the  city  rebuild  the  old  Union 
bridge,  which  was  condemned  by  the  Gov- 
ernment and  demolished. 

Wheeling,  W.  Va.— Preliminary  plans  have 
been  prepared  by  C.  B.  Cooke.  City  En- 
gineer, for  a  bridge  at  Market  St.,  to  cost 
about   $56,000. 


Railroads 


Items    Arranged    Alphabetically    by    States. 

Mobile,  Ala.— Mobile,  Jackson  ft  Kansas 
City  R.  R.,  according  to  reports.  Is  contem- 
plating the  construction  of  extensions  south 
to  New  Orleans  and  north  to  the  Ohio  River. 
H.   S.   Jones,  Mobile,  Is  Chief  Engineer. 

Dardanelle,  Ark. — Dardanelle,  Okla.  & 
Southern  Ry.,  which  now  operate  1»  miles 
of  road  and  has  37  miles  under  construction, 
is  said  to  be  planning  a  3Z-mile  extension 
to  Paris,  Ark.,  with  a  possibility  of  extend- 
ing the  line  from  that  place  to  Fort  Smith, 
Ark.,  62  miles.  C.  C.  Godman,  Dardanelle, 
Is  President 

Mountain  Home,  Ark.— Surveys  are  report- 
ed underway  for  a  railroad  to  connect  this 
place  with  the  White  River  branch  of  the 
Iron  Mountain.  As  projected  the  line  Is  to 
run  down  Big  Creek  to  point  near  Shipps 
Ferry.  W.  I..  Marshall  has  been  malung 
the  surveys. 

Shenandoah,  la. — ^It  is  expected  that  work 
will  l>e  started  shortly  on  the  construction 
of  the  Rockport,  Langdon  &  Northern  R.  R., 
a  line  projected  to  connect  this  place  and 
Rockport,  Mo.  It  is  intended  to  eventually 
extend  the  road  to  Des  Moines.  Woodford 
M.  Davis,  St  Joseph,  Mo.,  Is  promoter  of 
the  project,  and  Interested  with  him  are 
Patrick  J.  White  and  Edward  S.  Boemer, 
St  Louis,  Mo. 

Elkhart,  Ind. — ^Lake  Shore  &  Michigan 
Southern  Ry.  has  secured  25  acres  of  land 
at  this  place  for  the  erection  of  a  new  loco- 
motive shop,  construction  of  which  may  be 
started  in  1908. 

Baltimore,  Md.— Advices  from  this  dty 
state  that  the  Baltimore  &  Ohio  R.  R.  will 
shortly  place  an  order  with  the  Carnegie 
Steel  Co.  for  36,000  tons  of  steel  rails. 

St.  Louis,  Mo. — Chicago,  Burlington  & 
Quincy  R.  R.  Is  to  expend  at  least  $400,000 
in  building  revetment  work  along  the  river 
front  in  the  vicinity  of  the  Chain  of  Bocks. 
The  city  plans  to  spend  $200,000  for  similar 
work.  J.  C.  Sesser,  St  Louis,  Mo.,  is  Eln- 
glneer  M.  of  W.,  C,  B.  &  Q.  R  R 

Albany,  N.  Y. — The  Yumuri  Rail  &  Tram- 
way Co.  has  been  Incorporated  under  the 
laws  of  New  York  state,  with  an  authorized 
capital  of  $1,200,000,  for  the  construction  of 
and  operation  of  a  railroad  system  between 
the  northeast  and  southeast  coasts  of  Cuba, 
hitherto  without  transportation  facilities. 
The  road  will  be  a  standard  gage  system  ex- 
tending from  the  Maya  River  in  the  prov- 
ince of  Santiago  de  Cuba,  in  a  northeasterly 
direction  through  the  districts  of  Monte 
Cristo,  Grand  Plerra,  Coiete,  Pueblo  Viego, 
Vlertlenties,  Sabana  to  Yumuri.  J.  J.  Wet- 
more,  New   York  city.   Is   interested. 

Grand  Forks,  N.  Dak. — At  a  meeting  here 
of  directors  of  Northern  Dakota  Ry.  Co.,  it 
was  annotmced  that  all  arrangements  had 
been  made  for  beginning  work  on  the  road 
In  the  spring.  The  road  is  to  l>e  21  miles 
and  at  the  meeting  the  directors  decided  to 
locate  three  new  towns  on  the  line. 

Akron,  O. — It  is  reported  here  that  Z.  W. 
Davis,  of  Canton,  O.,  will  next  spring  build 
a  line  from  Akron  to  Mogadora  on  the  right 
of  way  of  the  old  Alcron  Transfer  line  and 
tracks  in  this  city  and  on  a  new  right  of 
way  secured  east  of  this  city. 

Oklahoma  City,  Okla. — A  press  report  from 
this  city  states  that  contracts  liave  been 
signed  for  the  construction  of  the  St.  Louis, 
Springfield  &  Oklahoma  Western  R  R, 
wnich  Is  to  extend  from  Sallsaw  to  Sulphur 
and  Lawton,  a  distance  of  250  miles.  W.  A. 
Cullins  of  Newark,  N.  J.,  and  Samuel  Wen- 
dell of  New  York  City  are  interested. 

Gettysburg,  Pa. — Surveys  have  been  made 
and  capital  obtained  for  construction  of  the 
Washlnprton,  Westminster  &  Gettysburg  R 
R,  which  Is  to  extend  from  Washington, 
D.  C,  to  Gettysburg,  by  way  of  Westmin- 
ster, Md.  The  line  will  be  90  miles  long 
and  a  branch  20  miles  long,  to  Frederick, 
Md.,  Is  also  proposed.  Walter  Atlee,  Balti- 
more, Md.,   is  Chief  Engineer. 

Bristol,  Tenn. — Bids  are  to  be  asked 
shortly  for  the  construction  of  the  Kings- 
port  &  Bristol  R  R.  which  is  to  be  built 
from  this  city  to  Kingsport.  Tenn.,  where 
connection  will  be  made  with  the  South  & 
Western  and  Holston  River  railroads.  F,  H. 
Cothram,  Bristol,  Is  Chief  Engineer. 

Balllnger,  Tex.— Abilene  &  Ballinger  R  R 
Co.,  organized  some  weeks  ago.  Is  stated  to 
have  secured  the  greater  part  of  Us  right 
of  way  and  proposes  to  commence  construc- 
tion work  early  In  the  spring. 

Stamford,  Tex. — Surveys  have  been  com- 
pleted for  the  construction  of  the  Stamford 
&  Northwestern  R  R  As  projected  the 
line  will  be  extended  from  Stamford  to  the 
central  part  of  Dickens  county,  passing 
through  Jones,  Haskell,  Stonewall  and  Kent 
counties    and    into    the    heart    of    Dickens 


county.     It  Is   to    be  about '  100  miles  long. 
W.  E.  Bogart.  Stamford,  is  Chief  Engtsecr 

Onalaska,  Tex.  —  Beaumont  &  Great 
Northern  R  R  Co.,  has  adopted  plans  lor 
an  early  extension  of  its  line  to  BeanmonL 
Tex.  This  extension  will  be  at>out  100  milv 
long  and  is  part  of  the  plans  for  extendtiif 
the  road  to  New  Orleans  from  Trinity  li) 
way  of  Beaumont  The  rood  is  reported  t» 
be  a  Gould  project  J.  H.  Clement  On 
alaska,   Tex.,    Is   Chief   Engineer. 

City  of  Mexico,  Mex. — Advices  from  ttm 
city  state  that  a  company  of  Mexican  cap- 
italists is  being  formed  to  build  a  railn»d 
from  Texuttlan,  state  of  Vera  Cruz,  to  tht 
port  of  Nautla,  on  the  gulf  of  Mezleo.  about 
midway  between  Vera  Cruz  and  vana 
The  road  will  connect  with  the  Natiosti 
railroad  of  Texuttlan.  The  national  was  to 
have  been  fextended  to  Nautla  two  or  thm 
years  ago,  but  a  survey  showed  that  the' 
construction  work  would  bo  very  ezpensiTt 
and  the  project  was  abandoned. 

Electric  Railways. 

Items    Arranged    Alphabetically    t>y   6tat« 

Bnsley,  Ala.— Residents  of  Dolomite  air 
seeking  to  have  the  Birmingham  Ballvaj 
Ught  &  Power,  Birmingham,  Ala.,  extesd 
its  Wylam  car  line  to  Dolomite. 

Dothan,  Ala.— Richard  TiUis,  Montgomm. 
Ala.,  promoter  of  the  projected  electric  nil- 
way  between  this  place  and  Geneva,  has  u- 
nounced  that  oonstniction  work  will  t» 
started  shortly  on  the  first  40  mOea  of  tbr 
road. 

Phoenix,  Ariz.— S.  S.  Grtfen,  who  with  S 
8.  Scull  holds  a  franchise  for  est  electric 
railway,  is  stated  to  have  interested  Pllti- 
burg   capitalists   in   the   scheme.     As  pn>- 

iected  the  road  la  to  connect  Phoenix  taa 
Suokeye  by  way  of  Alhambr»  and  Peoria 

Sausallto,  Cal.— Northwestern  Padlle  K 
R,  which  operated  an  electric  railway  be- 
tween this  city  and  San  Rafael,  will  ma 
commence  work  on  a  cutoff  between  Cort» 
Madera  and  San  Rafael.  Estimated  ooet  at 
work  is  about  $10,000.  E.  L.  Braawell,  Ban- 
sallto,  is  Assistant  Superintendent 

Hanford,  Cal. — County  Supervisors  an 
stated  to  have  granted  franchise  to  F.  S 
Granger  for  an  Interurban  road.  It  is  ale 
that  construction  work  will  be  atarted-  >i 
once. 

Colorado  Springs,  Colo. — ^Town  Coonell  of 
Manitou  has  granted  Manitou  ft  Ctystal 
Park  Ry.  Co.  an  extension  of  time  nBtO 
June  22,  1908,  for  beginning  constructton  « 
its  projected  railway  to  Crystal  Park.  It  b 
said  that  work  will  be  started  in  the  sprlnf 
The  franchises  for  the  road  are  held  by  th» 
Manitou  &  Crystal  Park  Ry.  Co.  and  tlir 
Manitou  tt  InterurtMui  Ry.  Co.,  the  fonser 
company  representing  that  part  of  the  rud 
that  will  be  within  the  corporate  limits  or 
Manitou.  According  to  plans,  the  read  vtl> 
be  five  miles  In  length  and  will  plaoe  Is 
operation  the  patent  Incline  railway,  the  in- 
vention of  Colonel  Lewis  Ginger,  of  ttii> 
city.  The  offices  of  the  companlea  are  In 
the  Colorado  BIdg.,   Colorado  Springs. 

Pueblo,  Colo. — Pueblo  &  Arkansas  VaU<! 
Electric  Ry.  Co.,  recently  incorporated  wltk 
$300,000,  as  mentioned  In  our  last  issue,  hi> 
made  arrangements  with  the  Ameiicsit 
Smelting  A  Kefining  Co.  for  rights  of  wt.v 
along  the  county  road  passing  their  prop- 
erty on  the  way  to  Blende,  the  first  statiOD 
of  the  road  outside  of  Pueblo.  U.  O.  Ssiii)- 
ders,   Pueblo,   Colo,   is  interested. 

Danville,  III.— City  Council  has  grsntad 
franchise  to  Danville  &  Southeastern  R.  K 
Co.  (an  Illinois  Traction  System  project). 
which  proposes  to  construct  an  intenirtaa 
line  connecting  with  the  line  running  fno 
Terre  Haute  to  Clinton,  Ind.,  owned  by  ll» 
McGowan   syndicate. 

Paducah,  Ky. — Surveys  are  now  beiivs 
made  for  an  electric  railway  between  thU 
city  and  Mayfield.  Franchise  granting  en 
trance  to  this  city  has  been  secured.  J.  ^ 
Williams,  Mayfield,  Ky.,  Is  Interested. 

Paducah,  Ky. — Surveys  are  l>eing  made 
for  the  route  of  the  Paducah  Southern  Elec- 
tric Ry.,  which  proposes  to  build  a  line  be- 
tween this  city  and  Mayfield,  25  mll» 
Right  of  way  has  already  been  secured  over 
streets  In  Paducah.  Surveys  are  beinc 
made  by  C.  A.  Harrington  of  the  Americsn 
Engineering  Co.,  Indianapolis,  Ind..  the  en 
gineers  for  the  road. 

Portland,  Me. — Surveys  have  been  com 
pleted  for  an  electric  railway  between  thlf 
place  and  Lewiston.  The  distance  U  !* 
miles  and  the  road  will  coat  shout  $20.0Oi' 
per  mile.  Work  Is  to  be  started  next  sprlrw 

Baltimore,  Md.— United  Railway  *  »«- 
trie  Co.,  proposes  to  build  a  line  to  Oranft- 
vlUe. 

Yazoo  City,  Miss.— City  Council  is  to  r<- 
advertise  a  $50,000  bond  issue  for  b«iildh« 
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m  Taxoo  City  electric  street  car  line.  The 
mtractOTB  for  the  line  are  the  Sandera- 
tiuuoii  Co.,  and  they  hope  to  begin  work 
F  Feb.  1. 

Lincoln,  N«b. — ^A  company  to  be  known  aa 
ra  Cttisena'  Interurban  Ry.  Co.  li  being 
itmed  to  build  an  interurban  line  to  the 
mtheast  from  Lincoln,  passing  College 
lew.  Articles  of  incorporation  will  pro- 
kle  for  a  capital  stock  of  $1,000,000,  and  it 

hoped  to  have  oonstnictlon  work  started 
I  the  spring.  J.  E.  Miller  is  Interested. 
Clinton,  N.  Y. — Utlca  Southern  Ry.  Co.,  Is 
king  steps  -  toward  the  construction  of  its 
eetnc  railway  from  this  place  to  Norwich. 
irveys  for  the  road  have  been  made  by 
,  K.  Baxto-.  C.  E.,  Utlca.  N.  Y. 
Zanssvllle,  O. — City  Council  has  passed 
tdlnanc*  granting  franchise  to  Muskingum, 
Dstaocton  &  Tuscarawas  Electric  Ry.  Co.  to 
Iter  this  dty  with  its  proposed  Interurban 
De.  The  company  plans  to  build  an  Inter- 
rtian  from  ZanesrlUe  to  New  Philadelphia, 
I  Tuscarawas  County,  passing  through 
osbocton,  which  line  would  become  the 
sonecting  link  between  the  roculs  already 
I  opeiatJon  to  tha  north  of  New  FhUadel- 
hla  as  iSar  as  Cleveland,  and  to  the  west 
t  ZanesrlUe  as  ter  as  Indianapolis,  and 
rovlde  an  all-ele«trlc  line  between  Cin- 
Innatl  and  Clevelknd.  According  to  a 
latement  of- Engineer  Henry  T.  Buell,  who 
isde  the  surveys,  the  company  expect  to 
egln  construction  work  In  the  spring. 

Oellancs,  O. — Englheers  of  the  Ohio  Blec- 
ric  Vty.  Co.,  owner  of  the  old  Coltunbus  * 
ake  Michigan,  now  being  electrified  be- 
seen  Lima  and  Defiance,  were  in  this  city 
Bcently  making  flpal  surveys.  By  the 
■rnu  of  the  franclilses  granted  by  Lima 
od  DeOaiica  the  road  Is  to  be  In  operation 
r  June  1,  IMS. 


Deflancsk  O. — ^Defiance,  Paulding  &  Fort 
fame  Btoctrlc  Ry.  (Haymaker  Biectrlc  Ry. 
yoject),  has  apjMled  to  City  Council  for  a 


mneblse.  The  road  Is  projected  from  De- 
aace  to  Ft  Wayne,  paMing  through  Wau- 
ton,  loronS)  Defiance,  Paulding  and  New 
laven.  Bvbt  miles  of  the  old  Wabash 
Iknal.  between  Defiance  and  Ft  Wayne. 
rts  recentlr  purchased  by  the  company. 
L  V.  Haymaker  of  Defiance,  is  Interested. 

Oxford,  Pa- — Theodore  K.  Btubbs,  of  Ox- 
ord.  Is  reported  to  be  promoting  a  project 
nr  the  construction  of  an  electric  railway 
D  connect  this  place  and  Farkersburg,  Pa., 
Htb  the  B.  &  O.  R.  R.  at  a  point  near 
lewark.  Pa. 

Asotin,  Wash.— Frank  McKean  has  made 
■reposition  to  residents  of  this  place  for  the 
onstmctlon  of  an  electric  railway.  The 
Toposed  line  wlU  be  about  (0  miles  In 
aoctli,  coating  in  the  neighborhood  of  ts.- 
M,600.  In  order  to  carry  out  the  project 
he  property  holders  are  obliged  to  subscrit>e 
V  per  cent  of  the  stock.  The  company  will 
«  laooiporated  at  once,  and  the  work  will 
wglD  lo  about  six  months. 

Shebeysan.  Wis. — ^Press  reports  from  this 
>lsce  quote  John  M.  Seaman,  of  Sheboygan, 
'resident  of  the  Milwaukee  ft  Fox  laver 
'alley  Interurban  Co.,  as  stating  that  con- 
itmetlon  work  on  the  new  line  would  be 
itsrted  in  the  spring. 

Electric  and  Gas  Plants. 

t«ms   Anmoged    Alphabetically    by    States. 

SerliMdal*,  Ark..~«prlngdale  Electric 
Jfot  £  Power  Co.  has  been  granted  fran- 
luiie  here  and  proposea  to  erect  iriant. 

V»n  Btiran,  Ark.— Fort  Smith  Light  & 
Unction  Co.,  Fort  Smith,  Arte,  has  been 
Tuted  SO-year.  franchise  to  furnish  elec- 
ridty  for  Ili^t.  heat  and  power  purposes. 

Hotehklsa.  Colo. — ^Walter  Lee  represent- 
Bg  the  Colorado  Fruit  Co.  and  the  Hotch- 
dn  Packing  and  Power  Co.,  composed  of 
Deal  and  eastern  capitalists,  wss  awarded 
I  M-year  electric  franchise.  The  company 
•  organised  for  the  purpose  of  furnishing 
be  town  with  electric  lights,  also  for  run- 
ila(  a  canning  factory  and  evaporator. 

Carroll,  la.— Carroll  Light  A  Power  Co. 
as  been  reorgahized;  H.  O.  Long  was 
ileeted  President. 

Dee  Molnas,  la.<— Des  Moines  Oas  Co.  will 
taiptore  Its  plant  at  a  cost  of  about  tlOO.OOO. 

Vslparalso,  lnd.->C.  B.  Kelsey  has  pur- 
chased plants  and  business  of  the  Valpa- 
lalao  Llgtatlng  Co.  from  the  Oetst  syndi- 
ate. 

Wsrsaw,  Ind. — CHy  Council  is  planning  to 
nrehase  local  water  aild  light  plant. 

Morehaad,  Ky. — Plans  are  being  prepared 
n>r  municipal  ele<ftrlc  light  plant,  to  cost 
kboot  $10,000. 

Slldsll,  La.— Slidell  Light  &  Electric  Co. 
dll  oommenoe  erection  of  its  new  plant 
isrly  this   month. 

Owoiso,  MIeh. — Commercial  Light  &  Power 


Co.,  Muir,  Mich.,  is  to  ask  this  city  for  fran- 
chise. 

Petoskay,  Mich.— W.  L.  McManus  has 
made  proposition  to  City  Council  for  pur- 
ohase  of   municipal  lighting  plant. 

Escanaba,  Mich.— City  Council  has 
awarded  10-year  contract  for  furnishing 
power  to  municipal  light  pl&nt  to  Eaectric 
Pulp  &  Power  Co. 

Owosso,  Mich. — Shiawasse  Light  &  Power 
Co.  has  asked  city  for  20-year  franchise  and 
for  a  10-year  contract  for  lighting. 

Trenton,  MIoh. — Franchise  has  been 
granted  Washtenaw  Light  A  Power  Co.  to 
rumlah  this  place  with  electricity.  Hobart 
Fay  Is  Village  Clerk. 

Carson  City,  Nov.- Northwest  Light  A 
Power  Co.  has  been  Incorporated.  Capital 
stock  Is  $1,000,000. 

Albany,  N.  Y. — The  Public  Service  Com- 
mission in  the  Second  District  has  approved 
the  application  of  the  Hudson  River  Eaec- 
tric Power  Co.  to  extend  Its  plant  and  for 
authority  to  Issue  $3,232,000  five  per  cent, 
40-year  gold  bonds  to  cover  the  expense  for 
the  proposed  Improvements  and  extensions. 
Edaelsy,  N.  Dak.— Village  will  vote  Jan. 
0  on  issuing  $S,000  of  bonds  for  purchase  of 
two  dynamos  and  for  wiring. 

Shephsrdstown,  O. — Shepherdstown  ESec- 
trlc  Light  &  PowM-  Co.  has  been  Incorpor- 
ated by  Samuel  J.  Hodges  and  others.  Capi- 
tal stock  is  $20,000. 

Hudson,  O. — This  town  has  received  a  gift 
of  $100,000,  part  of  which  will  be  expended 
for  a  municipal  lighting  plant. 

Salllsaw,  Okla. — Southern  Light  ft  Power 
Co.,  has  been  Incorporated:  capital  stock  is 
$30,000  and  Wm.  A.  Langdon  Is  a  director. 

Corliss,  Wis. — Combined  waterworks  plant 
and  electric  light  system  Is  proposed  for  this 
place. 

Bristol,  Va.— About  $100,000  is  to  be  ex- 
pended by  the  Bristol  Oas  ft  Electric  Co. 
for  Improvements,  to  include  five  miles  of 
new  gas  mains,  new  coke  manufacturing 
plant  and  engines. 

Elklns,  W.  Vs.— Elkins  Light  ft  Power 
Co.  Is  having  plans  made  for  electric  plant. 
Qrafton,  W.  Va.— Grafton  Oas  ft  Electric 
Light  Co.  win  spend  about  $20,000  in  im- 
provements to  include  enlargement  of  its 
electric  plant  and  Installation  of  new  equip- 
ment. 

Prosser,  Wash. — Prosser  Falls  Light  ft 
Power  Co.  Is  preparing  to  extend  its  lines 
across  the  river. 

Sewers. 

Items    Arranged    Alphabetically    by    States. 

Selma,  Cal.— City  Engineer  Shafer  has 
completed   plans   for  sewer  system   for  this 

Slace.  Estimated  cost  Is  $40,670,  and  elec- 
ion  wHI  be  called  to  vote  on  Issuing  bonds 
for  the  work. 

Montlcello,  III. — Board  Local  Improve- 
ments is  considering  construction  of  main 
sewer  In  Hamilton  St.  and  lateral  sewers 
in  a  number  of  cross  streets. 

Morton  Park,  III. — Board  Local  Improve- 
ments has  approved  plans  for  a  8-ft.  sewer 
six  miles  long  from  Austin  to  the  Chicago 
Drainage  C&nal.  Total  cost  will  be  $248,000, 
of  which  the  city  of  Chicago  Is  expected  to 
pay  $140,000. 

Logansport,  Ind. — John  Schmidt,  City  En- 
gineer, Is  making  surveys  for  proposed 
North  side  sewer. 

Muncle,  Ind. — ^Bocu'd  Public  Works  has  or- 
dered plans  for  the  construction  of  a  large 
sewer  In  west  part  of  city. 

South  Bend,  Ind.— City  Council  is  consid- 
ering extending  Kenwood  Ave.  trunk  sewer 
so  as  to  provide  drainage  for  west  end  ter- 
ritory near  city  limits.  A.  J.  Hammond  is 
City  E:nglneer. 

Hastings,  Mich. — City  Engineer  McVean 
has  prepared  new  sewer  plan  for  city. 

Vleksburg,  Miss. — Preliminary  surveys 
have  been  completed  for  sewer  system  for 
this  city.  City  has  voted  $250,000  of  bonds 
for  InatalUnK  system.  Henry  Trowbridge 
Is  City  Cleric.  W.  O.  KIrkpatrick,  Jack- 
son, Miss..   Is  Consulting  Engineer. 

Newton,  N.  J. — Town  Committee  Is  to  call 
another  special  election  to  vote  on  issuing 
$60,000  of  bonds  for  the  extension  of  the 
new  sewer  system.  At  the  election  Dec.  3, 
the  proposition  was  defeated  by  eight  votfts. 

Mlllvllle,  N.  J.— Council  has  voted  to  In- 
stall sewage  disposal  plant  to  cost  $25,000 
and  will  secure  engineer. 

Dunkirk,  N.  Y. — Bids  are  to  be  asked 
shortly  for  constructing  10-ln.  tile  sewers 
In  Beaver,  Zebra  and  EL  2nd  Sts. 

Niagara  Falls,  N.  Y.— Board  Public  Works 
has    been    authorised    to    call    for    bids    for 


construction  of  trunk  sewer  In  Royal  Ave., 
to  cost  $70,000. 

Carthage  (P.  O.  Cincinnati),  O. — Plans  for 
sewer  system  for  this  place  nave  been  sub- 
mitted to  Village  CounciL 

Elyrla,  O. — Council  has  taken  staps  for 
construction  of  sewers  in  Perty  Court  and 
Taylor  St.  extension. 

Hudson,  O. — This  place  is  to  receive  a 
gift  of  $100,000,  part  of  which  wlU  be  used 
for  Installing  sewage   disposal  plaqL 

McAlester,  Okla — Matter  of  issuing  $26,- 
000  of  bonds  for  enlarging  present  sewer  sys- 
tem and  providing  sewage  disposal  grounds 
will  probably  be  voted  on  this  spring. 

Harrlsburg,  Pa. — Ordinances  for  drains  In 
Atlas,  Jefferson  and  Logan  Sts.  have  bean 
passed  by  Council. 

Ooylestown,  Pa.— A,  M.  Thomas,  Superin- 
tendent Doylestown  Sewerage  CO.,  has 
asked  Coundl  for  an  extenston  ot  Taylor 
St.  to  Churdh  St.,  In  order  that  the  com- 
pany could  lay  a  sewer  trench  In  the  street. 

Rssding,  Ps.— Owing  to  completion  of  ex- 
tsnslons  In  hew  sewer  districts,  this  city 
will  add  a  second  acre  to  Its  sewage  dis- 
posal plant  at  a  coat  of  about  $40,000. 

Dallas,  Tex — Mayor  Hay  Is  obtaining 
data  In  the  matter  of  sewage  disposition  and 
he  expects  to  be  ready  to  place  before  the 
people  at  the  April  election  a  chance  to  ap- 
prove of  some  plan  of  disposal  other  than 
that  of  turning  into  the  Trinity. 

Denton,  Tex. — Work  on  the  construction 
of  sewer  system  in  this  city  will  be  started 
soon,  it  Is  said.  Col.  M.  P.  Kelly,  Oatnes- 
Tille,  Tex.,  has  the  franchise  and  will  In- 
stall  the   system. 

Janesvllle,  Wis.— Main  outlet  sewer  for 
system  of  this  city  will  probably  be  built 
this  spring.  Estimated  coat  Is  $*0,00t.  a 
V.  Kerch  U  City  Engineer. 

Water  Supply. 

Items    Arranged    Alphabetically    by    States. 

Yuba  City,  Cal.^Matter  of  having  mu- 
nicipal water  works  here  is  under  consid- 
eration. 

Las  Animas,  Colo.— Water  works  to  cost 
$67,000  are  to  be  constructed  for  this  city. 
Bids  will  be  asked  about  Feb.  1.  W.  B. 
Murphy  is  City  Ehiglneer. 

Canton.  Qa. — A  $30,000  bond  Issue  has 
been  authorized  for  installing  water  works, 
sewers  and   electric  lights. 

Sllvis,  III.— See  under  Projected  Work- 
Sewers. 

Hutchinson,  Kan.— Peoples'  Water,  Light 
ft  Power  Co.  proposes  to  extend  its  mauis. 

Vsrssllles,  Ky. — Plans  and  specifications 
are  being  prepared  for  waterworks  and  sew- 
erage for  this  city. 

Marlon,  Mass.— Town  Is  to  Install  water 
worlcs.  Col.  Henry  B.  Converse  Is  inter- 
ested. 

Saginaw,  MIoh.— City  will  make  several 
water  main  extensions  this  spring. 

Columbis,  Miss. — This  place  has  voted  to 
issue  $60,000  of  bonds  for  installing  water 
works  and  sewer  system. 

Carson  City,  Nov.— The  Northwest  Light 
ft  Water  Co.  has  been  Incorporated  with  a 
capital  stock  of  $1,000,000  by  Robert  EL 
Strahom,  A.  O.  Smith,  R.  J.  Danson  and 
others. 

Speneerport,  N.  Y. — Spencerport  Water 
Co.  of  this  city  has  been  Incorporated  with 
a  capital  stock  of  $40,000  by  George  M.  Cole, 
of  Spencerport,  H.  Morton  Roberts  and  Wil- 
liam H.  Link,  of  Herkimer,  N.  T. 

Burlington,  N.  C— Gilbert  C.  White,  Dor- 
ham,  N.  C,  is  engineer  In  charge  of  exten- 
sion of  water  works  and  Installation  of  sew- 
ers for  which  this  place  has  voted  a  $100,- 
000  bond  Issue  as  noted  last  week.. 

MInot,  N.  Dak.— S.  F.  Crabbe,  C.  E.,  Far- 
go, N.  Dak.,  has  made  plans  and  speoiflca- 
tlons  for  $160,000  water  works  for  this  olty. 

Barberton,  O. — City  Water  works  Board 
will  spend  (4,000  for  Improving  water  works. 

Toledo,  O.— City  will  spend  $176,000  this 
winter  In  building  the  conduits  from  the 
filter  plant  to  the  pumping  station. 

Willamette,  Ore.— City  will  probably  buy 
local  water  system  for  $5,000  from  the  Port- 
land  Railway,    Light   ft    Power  Co. 

Ashland,  Ore. — Warner  Valley  Irrigation 
Co.  proposes  to  have  work  commenced 
shortly  on  the  construction  of  a  canal  to 
take  the  water  from  the  upi>er  Warner 
Lake  down  Warner  Valley  for  a  distance 
of  80  miles.  The  canal  will  first  be  made 
20  ft.  wide  and  6  ft.  deep,  and  later  will 
be  widened  to  60  ft.;  the  grade  will  be  $ 
inch,  to  the  mile.  The  project  will  redeem 
about  200  sqiuire  miles  of  desert  land.  C. 
W.  Evans,  C.  E.,  cor.  main  and  Water  Sts., 
Ashland,    Is   interested. 
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CONTENTS  OP  DECEMBER  25  ISSUE  DRAINAGE  TUNNEL. 

OP  ENaiNEERINQ-CONTRACTINQ.  Colorado  Springs,  Colo. 

Bids   will  be  received  for  the  driving   ot 

The    Meeting    of    Cement   Users   and  about   14.000  feet  of  deep  drainage   tunnel. 

Manufacturers   at  the   Chicago   Ce-  to  be  7  x  10  ft.,  also  the  sinking  of  about  600 

ft.  of  shaft,  to  be  5  x  10  ft.  In  the  clear',  in 

ment     Show 3SI  the   Cripple  Creek  Mining  District. 

Tests  of  Reinforced   Concrete  Beams  Bidding  will  close  on  January  15,  1908. 

Address  E.  D.  MARK,  Secretary,  Colorado 

Showing  Effects  of  Quality  of  Con-  springs.   Colorado,   for  speclflcatlons. 

Crete,     Method     of    Loading     and 

Repetitive    Loading 352  STEEL  BRIDGE. 

Methods   and    Cost   of    Clearing   and  Nashville,  Tenn.,  Dec.   20,  1907. 

.        T      J                                        ,-,  Sealed  proposals  will  be  received  by  the 

Grubbing   Land 355  Cumberland  Blver  Bridge  Committee  of  the 

The  New  Dredge,   "Francis   T.   Sim-  Davidson  County,   Tenn.,  County  Court,   at 

„          ,  .       ,      n     I      r^-  its   office.    Room   48,   Cole    Building,    In   the 

mons,     at    Lmcoln    Park,    Chicago,  ^^^y  ^j  Nashville,   Tenn.,  until  3  o'clock  p. 

Ill 356  m.,    Jan.    22,    1908,    for   the   following    steel 

Methods    and    Costs 358  por  furnishing  all  materials  aiid  the  man - 

Some  Costs  to  Electric  Railway  Com-  ufacture  and  erection  of  steel  spans  listed 

panies  of  Street  Cleaning  and  Oihng  p^.^;  ^^^^  ^^^^  p,^tg    ,^g„  53  ^^  ^  ,„, 

and     Snrinklinir    Roadbed                     IW  center   to   center   of   bearings. 

ana    spnnKung    Koaaoea jsy  q^^  ^p^,,  ^^^.^  p,^^g  girder,  70  ft.  center 

Cnst    Rprnrfls     Fstimate*    and    Public  t°   center  of  bearings. 

Lost    Kecoras,   r.stimates   ana    ruoiic  ,j,^^  ^^^^^^  i-beam  spans. 

Contracts     360  Four   through   truss   spans   176   ft.    center 

A  Gutter  Plow,  Snow  and  Ice  Clean-  one  deck  triiss  98  ft.  7  Ins.  center  to  cen- 

er  and  Road  Machine  Combined. .  .361  ter  end  pins. 

Catauws  Worth   Having: 362  Two  3i8-ft.  through  truss  spans. 

P     crtMiTE                                                        ifia  These    spans    are    to    be   erected    in    two 

Ir-ERSONALS :     30Z  bridges  across  Cumberland  River,  in  Newh- 

^ass^^^=^=^                =  ville,   Tenn.     They   are   to   be   extra   heavy 
U.     S.     ENGINEER    OFFICE.     Room    415,  highway    structures    and    the    tunnage    re- 
Custom  House,  Cincinnati,  O.,  December  20,  quired  will  be  about  3,000  tons. 
1907.— Sealed    propo»ls   for   raising   crest   of  a  certified  check  for  the  sum  of  five  thou- 

Lock  and  Dam  No.  3,  Big  Sandy  River,  near  .   j.,,„,„   ,,,  nnn  nn^   „...»>.i.>  *„  .1,.  „,j 

Louisa,  Ky.,  and  constructing  steel  gates  for  "^"^  dollars  (»5,000.00)   payable  to  the  order 

the  lock,  will  be  received  here  until  2  p.  m.,  of  the  County  Trustee  of  Davidson  County, 

standard  time,   January  20,   1908,   and   then  must  accompany  each   bid   as  a   guarantee 

publicly   opened.      Information   furnished   on  ..       x.t.i.»=-  ™iii   ^^t^,  •«♦.»  »   „^..>«..4  ...  j_ 

application.     J.  O.  Warren,  Lt.  Col.,  Engrs.  the  bidder  will  enter  into  a  contract  to  do 

^^^__^^_^^^^^^^^^^^___^^^^^^  *•>«  work  as  specified  and  furnish   the  re- 

^——^^•^^^^^^^^^^•^^•~~~^^^^^^  quired  bond,   in  case  the  work  is  awarded 

DREDGE    REPAIRS— U.    S.    Engineer   Of-  him.     Where  only  a  portion  of  the  work  is 

flee,    Cincinnati,    C,    Dec.    19,    1987.— Sealed  ^m  «„    o   ,.^^nn^   „>r.^»ir  »«-  n  -«,  «™.  »» 

proposals     for    building     cabin   and     upper  "d  on,  a  certified  check  for  3  per  cent  of 

works  on  steel  dredge,  will  be  received  here  the  amount   of  the  bid   will   be   required, 

until  2  p.   m.,  Jan.   21,  1908,  and  then  pub-  The  right  Is  reserved  by  the  Committee  to 

Ucly    opened.      Information    on    application.  ,et  all  the  work  to  one  bidder  or  to  let  it 

M'm.  T.  Kosseli,  Ltt.  col.  i!ingrs.  ,            ^                    ,  ^   ,    ..       ,      ....                   . 

in    parts   as   provided    for  in   the   proposal. 

~~^^^^~^^^^^^^^^^^^^^^^^^^^^  The  right  is  also  reserved  by  the  Committee 

BUILDING    AND    GRADING — U.    S.    En-  to  reject   any  or  all   bids  received. 

fl5l*''o2,'?*!?'    ■'^"""P-    V-    ^*-    ^"^- <.,'"•  Plans  and  specifications  for  the  work  may 

1907. — Sealed      proposals      for      constructing  .                   ..,».«         ..  ...     .r,          ■... 

guide  walls,   grading,   paving,    etc.,   at   dam  °^  seen  at  the  office  of  the  Committee,  or 

No.   13,   Ohio  River,  will  be  received  at  this  will  be  mailed  to  responsible  parties  on  re- 

offlce   until   11   o'clock  a.   m.,   eastern   time,  r.#>int  nf  a  iiAnnnit  of  110  no 

Jan.  25,  1908,  and  then  pubUcIy.  opened.  In-  "*"'*  °*  *               r    xr    oatmc!    /^v.  . 

formation   furnished   on  application.     F.    C.  •"•  ^-  RAINS,  Chairman. 

Hoggs,  Capt.  Engrs.,  H.   M.   JONES,   Engineer. 


The 

New  Yoric  Continental  Jewell 

Filtration  Company 

NEW  YORK 

Contractors  for  FILTERS 

and 

WATER  SOFTENER  PLANTS 


CANAL  CIRCULAR  412— Engine  and  Gen- 
erator, Engine-driven  Exciter,  Storage 
Battery,  Incandescent  Globes,  Hydrometers. 
Sand  Pumps,  Pump  Governors,  Valve  Re- 
seating Machine,  Moisting .  Block,  Black- 
smitbs'  Tools,  Steel,  Iron,  Iron  Locks  and 
Lift  Pins  for  Car  Couplers,  Steel  Tubbing, 
Bolts,  Screws,  Chain,  Spiral  Riveted  Pipe 
and  Fittings,  Foot  Valves,  Ship  Auger  Blu. 
Twist  Drills,  Spring  Hinges,  Cotton  Waste. 
Magnesia  Block  Lagging  and  Pipe  Covering. 
Plastic  Cement,  I%cklng,  Pump  Valves. 
Graphite  and  Cylinder  Lubricant,  Lubriat- 
Ing  Grease,  Mineral,  Cylinder  and  La.rd  OUi. 
Etc. — Sealed  proposals  will  be  received  at 
the  ofBce  of  the  General  Purchasing  OfBcer. 
Isthmian  Canal  Commission,  Washington. 
D.  C,  until  10:30  a.  m.,  Jan.  20.  19<».  at 
which  time  they  will  be  opened  In  public, 
for  furnishing  the  above  mentioned  arUdei. 
Blanks  and  general  Information  relating  to 
this  Circular  (No.  412)  may  be  obtained 
from  this  office  or  the  offices  of  the  Assist- 
ant Purchasing  Agents,  24  State  St.,  New 
York  City;  Custom  House.  New  Orleans, 
La.;  1086  North  Point  St.,  San  Francisco. 
Cal.,  and  410  Chamber  of  Commerce  BMg.. 
Tacoma,  Wash.;  also  from  the  U.  8.  En- 
gineer Offices  In  the  following  cities:  Los 
Angles,  Cal.;  Baltimore.  Md.;  Philadelphia. 
Pa.;  Pittsburg,  Pa.;  Boston,  Mass.:  Buffalo. 
N.  T.;  Cleve&nd,  C;  Cincinnati.  O.;  Chi- 
cago, 111.;  St.  Louis,  Mo.;  Detroit.  Mich.: 
Milwaukee,  Wis.;  St.  Paul,  Minn.;  Chatta- 
nooga, Tenn.;  Louisville.  Ky.,  and  Mobile. 
Ala.  H.  F.  Hodges,  Lt.  Col.,  Corps  of 
Engrs.,  U.  S.  A..  General  Purchasing  Officer 
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Edson  Diaphragm  Trench  Pumps 


UHqneslioBably  the  best  appa- 
ratns  for  movtag  large  quan- 
tities of  water  qalekly  and 
eeoaomlcally  by  hand  power. 


Non-chokable,    handling    with 
water  full  of  sand,  gravel,  mud  and 
other  foreign  substances,  without  per- 
ceptible wear.  Can  be  successfully  op- 
erated by  the  most  ignorant  workman. 


Fully  fifty-two  per  cent  of  American  con- 
tractors use  Edson  Diaphragm  Pumps. 
If  you  belong  to  the  forty-eight  per  cent 
you  will  be  interested  in  our  Special 
Guarantee  Trial  Offer. 
Ask  about  it  or  send  for  circular. 

Ertabllakcd  US» 

EDSON  MFG.  CO. 

256  Aflantic  Avenne         Boston,  Mass. 
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We  shall  welcome  any  news  notes  that 
our  readers  may  send  in.  Notes  of  con- 
tracts awarded,  bidding  prices,  etc.,  will  be 
especially  acceptable. 


BIDS  ASKED 
Bridges. 

8.  Waseca,    Minn Dec.  18 

8.  Ocala.    Fla.    Dec.  2S 

8.  Brookings,  S.  Dak Jan.  1 

10.  Wayne,   Neb Dec.  18 

10.  Redfleld.    S.    Dak Jan.  1 

11.  Memphis,    Tenn Jan.  8 

21.  Li'OiiglDal,    Ont    Jan.  8 

14.  Geneva,   Neb Jan.  1 

16.  Fremont,    Neb Jan.  1 

16.  Napoleon,  O an.  1 

IC.  Alexandria,    La Jan.  1 

22.  Nashville,   Terin Jan.  1 

30.  Napoleon,    O Jan.  8 

81.  Victoria,  B.   C Jan.  1 

4.  Troy,    O Jan.  8 

18.  St.  Charles.  Mo Oct.  80 

BoildingB. 

8.  Fort  Spokane,  Wash Nov.  27 

8.  Trenton.   N.   J Dec.  26 

8.  Harrisburg,    Fa Jan.  1 

8.  Milwaukee,    Wis Jan.  8 

9.  Trenton,    N.    J Dec.  18 

9.  Newark,     O Dec.  26 

9.  Toronto,    Ont Jan.  1 

9.  Newark,   N.   T Jan.  1 

9.  Bills  Island,  N.  Y.  H Jan.  8 

10.  Cheyenne  Asency,  8.  Dak.. Nov.  27 

10.  Punta    Oorda.    Fla Dec.  18 

10.  New   York,    N.   Y Jan.  I 

10.  New  York,  N.   Y Jan.  8 

11.  Fort  Smith,   Ark Dec.  18 

13.  Fort   Monroe,    Va Dec.  18 

18.  Fort  Wood,  N.  Y.  H Dec.  18 

13.  Santa   Fe,   N.    Mex Dec.  18 

14.  York,  Neb Dec.  11 

14.  Newport,    R.   I Dec  26 

14.  Fort    Andrews,    Mass Dec.  25 

14.  New  York,   N.   Y Jan.  8 

14.  Houston,   Tex Jan.  8 

16.  Wlnnibago,  Neb Deo.  4 

16.  MartinabuK,   W.   Va Dec.  11 

15.  Houston.   Tex Dea  11 

15.  Winnipeg,    Man Jan.  1 

15.  Lancaster,  O Jan.  1 

15.  Cortland.    N.    Y Jan.  8 

16.  Jersey  City,  N.  J Jan.  8 

16.  Jersey    City,    N.    J Jan.  8 

16.  New   York,    N.    Y Jan.  8 

15.  Brooklyn,     N.    Y Jan.  8 

15.  Flint,    Mich Jan.  8 

15.  Upland,   Cal Jan.  8 

16.  Conway,    Ark Jan.  8 

17.  Bast   Liverpool,   O Dec.  11 

17.  Brooklyn,    N.    Y Jan.  8 

18.  Pine  Ridge.   8.   Oak Deo.  4 

18.  National    Soldiers'      Home, 

Va Dec.  26 

SO.  Blchmond,   Va Dec.  11 

20.  AahevlUe,    N.   C.    Dec.  26 

20.  Rolla,    N.    Dak Jan.  1 

20.  Auburn,    Ind Jan.  1 

21.  OalnesvlUe.    Oa Dec.  26 

21.  Washington,  D.  C Jan.  1 

21.  Portland.    Ore Jan.  8 

31.  New  Fort  Lyon,   Colo Jan.  8 

25.  West    AlHs,    Wis .Tan.  8 

22.  Poplar.    Mont Dec.  11 

22.  Mitchell.    S.    Dak Dec.  26 

23.  Fort  Adams,  R  I... Jan.  1 

24.  Paris.    HI Dec  25 

35.  Richmond.    Ind Jan.  1 

30.  Mount    Pleasant,    Mich Dec  26 

8.  Youngstown,   O Jan.  1 

1.  Terre  Haute.    Ind Dec.  26 

4.  Madison,    Wis Jan.  8 

11.  Chattanooga,    Tenn Jan.  s 

14.  Bluefleld,    W.    Va Jan.  8 

17.  Ogden.  Utoh  Jan.  1 

17.  Alpine,    Tex Jan.  8 

18.  Columbus,    O Jan.  8 
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Roads  and  Streets. 

8.  Champaign,     111 Jan.  8 

9.  Ftndlay,    Pa.    Dec.  25 

9.  St.    Paul,    Minn Jan.  1 

9.  RockvlUe,    Ind Jan.  1 

9.  Pine,    Pa Jan.  8 

9.  Cincinnati,    O Jan.  8 

9.  Kokomo,     Ind Jan.  8 

10.  Fort    Washington,    Md Dec.  25 

11.  NoblesvlUe.    Ind Dec.  1 8 

11.  Knox,    Ind Jan.  1 

13.  Indianapolis,    Ind Jan.  8 

14.  Fatchogue,  N.   Y Jan.  1 

15.  Quthrie.    Okla Jan.  8 

15.  Brooklyn,    N.     Y Jan.  8 

16.  Baltimore,    Md Jan.  8 

17.  Kansas    City,    Mo Jan.  8 

17.  Washington.    Pa Dec.  18 

17.  Kansas    City,    Mo Jan.  8 

18.  Fort    Washington.    Md Dec.  18 

18.  Fort     Scott,     Kan Jan.  8 

20.  Albany,    N.    Y Jan.  8 

23.  Cincinnati.    O Jan.  8 

23.  Albany,     N.     Y Jan.  8 

24.  Richmond,    Ind Jan.  8 

4.  BUUngs,   Mont    Nov.  27 

Sewers. 

9.  St.  Paul,  Minn Jan.  1 

9.  St.    Paul,   Minn Jan.  1 

13.  Steubenvllle,   O Dec  25 

14.  Clinton,    la.    Dec.  25 

13.  LaPorte,    Ind Jan.  1 

16.  Oakland,    Cal Jan.  1 

17.  Kansas   City,    Mo Jan.  8 

24.  Richmond,    Uid.     Jan.  8 

24.  Monterey,    Mexico    Jan.  8 


Water  Supply. 


Jan.  8.  Tucson,    Arlx Nov.  27 

Jan.  10.  Phoenix,   Ariz Dec.  11 

Jan.  IS.  St.    Paul,     Minn Jan.  8 

Jan.  14.  Annapolis.    Md Dec.  25 

Jan.  16.  Femandlna,    Fla Jan.  8 

Jan.  22.  Fort    William    H.    Seward, 

Alaska    Jan.  8 

Jan.  22.  Brooklyn,   N.   Y Jan.  8 

Jan.  24.  Fort    Barrancas,    Fla Jan.  8 

Jan.  24.  Monterey,    Mexico    Jan.  8 


Miscellaneous. 

Jan.      8.  Brooklyn,  N.  Y., 

Maintaining  Electrical  Apparatus,  Jan.      1 
Jan.      8.  New  York,  N.  Y., 

Maintaining  Electrical  Apparatus,  Jan.      1 
Jan.     8.  PIche   Point,   Que., 

Wharf,  Jan.     I 
Jan.      8.  Baltimore,  Md., 

Removing  Buildings,  Jan.     1 
Jan.     9.  New  York,   N.   Y., 

Loading  Deck  Scows,  Jan.     1 
Jan.      9.  Fort  Huachuca,  Aris., 

Swimming   Pool,  Dec   18 
Jan.    10.  Indianapolis,  Ind., 

Monument,  Dec   11 
Jan.    10.  Los  Angeles,   Cal.. 

Hauling,  Dec    26 
Jan.    10.  MIUs  Point,   N.   B., 

Wharf,  Jan.     1 
Jan.    10.  Indianapolis,    Ind., 

Relocating    Poles,    Etc,  Jan.      8 
Jan.    10.  Wilmington,  N.  C, 

Dump  Scows,  Dec    18 
Feb.    11.  St.   Louis,  Mo., 

Garbage    Reduction,  Dec.    18 
Jan.     18.  Fort    Wood.    N.    Y., 

Removing  Buildings,  Dec    25 
-  ■      ■   CItj    "    - 


Jan.     18.  Long  Island  City,  N.   Y. 

Snow   Removal,  Jan.      8 
Jan.    14.  Portland.  Ore., 

Light  SUtlon,   Nov.    27 
Jan.    14.  Columbus,   O.. 

Garbage  Works,  Dec.     4 
Jan.    16.  Brooklyn,   N.   Y., 

Removing  Columns,  Jan.      8 
Jan.    18.  New   York,   N.   Y., 

Dry  Dock,  Dec.    18 
Jan.    20.  Cincinnati,   O.. 

Lock  and  Dam,  Dec.    26 
Jan.    21.  Cincinnati,   O., 

Dredge  Repairs,  Jan.      1 
Jan.    25.  Wheeling.   W.   Va.. 

Guide  Walls,  Etc.,  .Tan.      1 
Jan.    27.  National  Soldiers'  Home,  Va., 

Timber   Revetment,  Jan.      8 
Fob.      4.  BMe.  Pa.. 

Steamboat   Landing,  Dec.    25 
Feb.      5.  Muskegon,   Mich., 

Pile    Revetment,  Jan.       8 
May     1.  Buenos  Aires,  Argentina, 

Subways.  Nov.    20 

Excavation,  Earth  and  Rock. 

Jan.      9.  Council   Bluffs.  la.. 

Ditch   Work,  Jan.      1 
Jan.     10.  Redwood   Falls,   Minn., 

Tile   Drainage.  Jan.      8 


Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan, 
Jan. 
Jan. 
Jan. 
Feb. 
Feb. 


J7 


11.  Washington,  D.   C. 

Dredging,  Dec.    18 
11.  Frankfort.  Ind., 

Ditch    Work.  Jan.       8 
11.  Stowe,   Pa- 
Tunnel,  Jan.      8 

14.  Geneva,    Neb.. 

Fills,   Grading,  Jan.      8 
16.  Fort  Hamilton,   N.   Y., 

Grading.  Etc  Dec.    26 
16.  Colorado  Springs,  Colo., 

Tunnel,   Shaft,  Jan.      1 

15.  Baltimore,   Md., 

Fining,  Jan.      8 
15.  Bradley,   Ark.. 

Levee  Work,  Jan.      8 

15.  Walnut.  III.. 

Drainage  Ditch,  Jan.      8 
1«.  Detroit,   Mich., 

Dredging,  Dec.    18 
1«.  Esthervllle,  la. 

_  Drain,  Dec.  25 

16.  Plalnflild,   Wis., 

Ditch   Work,  Jan.      1 
24.  Logansport,  Ind., 

Ditch  Work,  Jan.       8 
27.  North   Yakima,   Wash.. 

Irrigation  Ditch,  Jan.       8 
1.  New   York,  N.  Y., 

Dredging,  Jan.      8 
1.  Ottawa,   Ont., 

Trent  Canal,  Dec    18 


Materials,Machines,Supplies,Tools,Btc. 

Jan.      8.  New  York,  N.  Y.. 

Fire  Hose,  Jan.      1 
Jen.    10.  New  York,  N.   Y.. 

Iron,  Steel,  Etc,  Jan.      1 
Jan.    .10.  Chicago,  III., 

Telephones,   Shutters,   Etc.,  Jan.      8 
Jan.    11.  Washington,   D.  C, 

..    .^  Furniture,  Etc.,  Dec.    26 

Jan.    11.  Denver,   Colo., 

Pumping  Outfit,  Jan.      8 
Jan.    13.  Washington,  D.  C, 

Sanitary     Fixtures,     Cars, 

Jacks.   Etc Dec.    26 

Jan.    13.  Harrlsburg,    Pa., 

Fire  Engine,  Jan.      8 
Jan.     14.  Pensacola.  Fla., 

Drills,  Lumber,  Etc.,  Dec.  25 
Jan.    14.  Annapolis,   Md., 

.   .  Pipe,  Etc.,  Jan.      8 

Jan.   16.  Manila,  P.  I., 

Pumps  and  Motors,  Oct    80 
Jan.   16.  Winnipeg,  Man., 

..   Water  Pipe,  Dec.     4 

Jan.  16.  Washington,   D.   C, 

Pumps,  Motors.  Cranes,  Etc.,  Dec    II 
Jan.    15.  Grand  Rapids.  Mich., 

.,   Stone,  Dec    18 

Jan.    16.  Winnipeg,  Man.. 

Fire  Hydrants,  Jan.      1 
Jan.    15.  Oakland,   Cal., 

_     .  Hose    Wagons,  Jan.      1 

Jan.    15.  Oakland,  Cal., 

Fire    Engines,    Boilers,  Jan.      1 
Jan.    16.  Brooklyn,   N.   Y., 

Boiler,   Etc.,  Jan.      8 
Jan.    16.  Baltimore,  Md., 

„    _  Pig   Lead,  Jan.      8 

Jan.    16.  Baltimore,   Md., 

Cement  Pipe,  Etc.,  Jan.      8 
Jan.    18.  Providence.   R.  I., 

Vacuum  Cleaning  System,  Dec    26 
Jan.    20.  Washington,  D.  C, 

Engine,    Generator,  ■  Etc.,  Jan.      1 
Jan.     22.  Brooklyn,  N.   Y.. 

Lumber,   Cement,   Etc.,  Jan.      8 
Jan.     22.  Brooklyn,   N.  Y., 

Traveling  Cranes,  Jan.      8 
Jan.    27.  Washington,   D.    C, 

Rock  Drills.  Hose,  Etc,  Jan.      8 
Jan.    28.  Toronto,    Ont., 

Pumping  Engine,  Jan.      1 
Feb.     4.  Indianapolis.    Ind., 

Generator,  Etc.,  Jan.      8 
Feb.     6.  JefFersonvllle,    Ind., 
_  Iron  Steel,  Etc.,  Jan.      8 

Feb.    13.  Milwaukee,   Wis., 

Gas    Producer    Plant,  Jan.      8 

BIDS  ASKED 
Bridges. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Troy,  C— Until  10  a.  m.,  Feb.  4,  (Readver- 
tlsement)  by  the  County  Auditor,  for  con- 
structing bridges  over  Canal  at  Water  St . 
Troy,  and  at  High  St.,  Plqua. 

Napoleon,  C— Until  Jan.  SO,  by  the 
County  Auditor,  for  constructing  sub  and 
superstructure  of  the  Miller  Bridge  on  line 
between   Henry  and  Williams  Counties. 

Memphis,  Tenn.— Until  11  a.  m.,  Jan.  11.  by 
T.  H.  Pearson,  County  Bridge  Superintend- 
ent, for  building  bridge  over  Wolf  River,  on 
RIdgeway  and  Mulllns  Station  road.  Bids 
win  be   received   and   opened   at  the  bridge 
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■Ite.    Certified  check  for  (260  required  with 
bid. 

L'Orlolnal,  Ont.— Until  Jan.  21,  by  B.  A. 
Jobneon,  County  Clerk,  for  the  conatructlon 
of  an  Iron  hlchway  brldere  over  the  Big 
C^ator  River,  120  to  125  ft.  span;  also  for 
the  concrete  or  stone  masonry  work  re- 
I     Quired  for  the  Big  Castor  bridge. 

BuildlngB. 

Bid*  are  asked  on  following  work,  the 
notes  being  arranged  alphabetlcaUy  by 
states: 

Conway,  Arlu— UnUl  Jan.  16,  by  B.  W. 
Torreyson.  Secretary  Board  of  School  Trus- 
tees Llttie  Bock.  Ark.,  for  erection  of  pro- 
posed normal  school  building  In  Conway; 
separate  bids  will  be  received  for  beating, 
plumbing  and  wiring.  Certified  check  for 
1600  required.  Charles  Ii.  Thompson,  Archi- 
tect. Little  Bock,  Ark. 

Upland,  Cal. — Until  noon,  Jan.  16,  by 
Trustees  School  District.  J.  B.  Ooodrloh, 
Clerk,  for  erection  of  a  brick  building  for 
a  grammar  schooL  A.  C.  Smith,  Architect, 
lOf  South   Broadway,   Los  Angeles,   Cal. 

New  Fort  Lyon,  Colo. — ^UntU  10  a.  m., 
Jan.  21,  by  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington,  D. 
C,  for  the  construction  of  quarters,  bowl- 
ing alley,  etc,  at  the  U.  B.  Naval  hospital. 
New  Fort  Loron.  las  Animas,  Colo.  Appli- 
cations for  proposals  should  refer  to  Sched- 
ule  $64. 

Flint,  Mich.— UntU  Jan.  15,  by  W.  C. 
Lewis,  Secretary,  for  the  construction  of  a 
12-room  grade  school  building. 

Jersey  City,  N.  J.— UnUl  3  p.  m.,  Jan. 
16,  by  Boardi  of  Finance,  Forrest  A.  Heath, 
Secretary,  City  Hall,  for  alteiutions  and  ad- 
ditions, consisting  In  general  of  slag  roof- 
ing, galvanised  Iron  skylights,  hot  water 
heater,  anti-scalding  valves,  stone  entabla- 
ture, painting,  etc..  to  be  done  In  a  building 
known  as  the  Public  Bath,  on  Coles  St 

Jersey   City,    N.   J.— Until   8  p.    m.,   Jan. 

16,  by  Board  of  Finance,  Forrest  A.  Heath, 
Secretary,  City  Hall,  for  all  the  labor  and 
material  necessaiy  for  the  Installation  of 
steam  heating,  hot  water  heaters,  power 
work.  flltenL  pumps,  pump  governors,  etc., 
to  be  Installed  In  a  building  to  be  known 
as  The  Free  Public  Bath  of  Jersey  City, 
to  be  built  upon  the  northwest  comer  of 
14th  St.  and  Brie  St 

Brooklyn,  N.  Y.— UntU  11  a.  m.,  Jan.  16. 
by  Bird  S.  Color,  Borough  President  for  all 
labor  and  material  required  for  repairing 
and  renovating  the  comfort  station  at  Lor- 
imer  St  and  Broadway,  Borough  of  Brook- 
lyn.    Security  required  Is  )1,600. 

Brooklyn,    N.   Y.— Until  2:30  p.     m..    Jan. 

17,  by  Robert  W.  Hebberd,  Commissioner 
of  Charities,  foot  of  B.  26th  St,  New  York, 
for  following  work:  Extending  and  alter- 
ing the  elevator  in  the  westerly  wing  of 
the  Cumberland  Street  Hospital,  Borough  of 
Brooklyn.  Security  required  2650;  laying 
new  flooring  and  base  throughout  Cumber- 
land Street  Hospital,  Borough  of  Brook- 
lyn.    Security  required  $2,50D. 

Cortland,  N.  Y.— Until  noon,  Jan.  16,  by 
Andrew  8.  Draper,  Commissioner  of  Bdu- 
catlon,  Albany,  for  the  construction,  beat- 
ing, plumbing  and  electric  conduits  and 
gas-piping  for  additions  and  alterations  of 
the  State  Normal  School  Building  at  Cort- 
land. Drawings,  etc.,  at  Cortland,  N.  T.,  or 
by  application  to  Franklin  B.  Ware,  State 
Architect  Capital,  Albany.  N.  T. 

Ellis  Island,  N.  Y.  H.— Until  2:30  p.  m., 
Jan.  t,  by  Robert  Watchom,  Commissioner 
of  Immigration,  for  all  labor  and  materials 
required  for  the  construction  of  baggage 
and  dormitory  building,  at  U.  S.  Imnaigrant 
SUtlon,   BUla  Island,  N.  T.  H. 

New  York,  N.  Y.— UnUl  10:30  a.  m..  Jan. 
10,  by  Fiancls  J.  J^antry,  Fire  Commission- 
er, 13  Park  Row,  for  furnishing  all  the  labor 
and  materials  required  for  additions  and 
alteiations  to  repair  shops  building,  north- 
east comer  of  12th  Ave.  and  56th  St.  Se- 
curity required  Is  |760. 

New  York,  N.  Y.— Until  10:30  a.  m.,  Jan. 
14,  by  Francis  J.  LAntry,  Fire  Commission- 
er, 167  E.  67th  St.,  for  furnishing  all  the 
labor  and  materials  required  for  repairs  to 
heating  systems  In  quarters  of  engine  com- 

Bnles  Nos.   14.  18,  30,  42,  44  and  hook  and 
Ider  company  No.  7.    Security  required  is 
11,000. 

New  York,  N.  Y.— UntU  2:80  p.  m.,  Jan. 
16,  by  Robert  W.  Hebberd,  Commissioner  of 
Charities,  Foot  of  B.  2tth  St.,  for  follow- 
ing work:  Painting  and  rooflnK  Nurses' 
Home,  Metropolitan  Hospital,  BlackweU's 
Island,  security  required  3600;  pointing  up 
the  exterior  walls  of  the  Male  Tuberculosis 
Inflrmaiy,  Metropolitan  Hospital,  Black- 
weU's Island.     Security  required  31,000;   re- 


pairing  roofs,    leaders   and   gutters   on   tbestructlng  sandstone  block  pavement  on  Utb 
City    Hospital,    BlackweU's    Island.    Security       8t 


'  required  $2,000. 

Columbus,  O. — ^Until  8  p.  m.,  Feb.  18,  by 
James  Knox  Taylor,  Supervising  Architect 
Washington,  D.  C,  for  the  construction  of 
an  extension,  remodeUng,  etc  (except  ele- 
vators and  Uft)  of  the  U.  S.  Post  Office  and 
Court  House  at  Columbus. 

Portland,  Ore.— Until  noon,  Jan.  21,  by  the 
Light  House  Engineer,  Portland,  for  ma- 
terial, erection  and  construction  of  a  fog- 
signal  building  at  Bdla  Hook  Light  Sta- 
tion, Washington. 

Chattanooga,  Tenn. — ^Until  8  p.  m.,  Feb. 
11,  by  James  Knox  Taylor,  Supervising 
Architect  Washington,  D.  C,  for  the  con- 
struction (complete)  of  the  extension  to  the 
U.  S.  Post  Office  and  Court  House  at  C!hat- 
tanooga,  Tenn. 

Alpine,  Tex.— Until  Feb.  17,  by  J.  D. 
Jackson,  for  erection  of  school  buUding  to 
be  constructed  of  brick,  stone  or  concrete 
blocks:  certified  check  for  3600  required 
with  bid.  H.  T.  Phelps,  Architect  San 
Antonio,  Tex. 

Houston,  Tex. — ^Untll  Jan.  14,  by  Nor- 
mangee  School  Board,  care  H.  B.  Lockhead, 
Architect,  Corsicana,  Tex.,  for  constructing 
brick  school   building  to  cost  about  |9,000. 

Madison,  Wis.— Until  noon,  Feb.  4,  by 
Wisconsin  Capitol  Commission,  Lew  F.  Por- 
ter, Secretary,  for  furnishing  each  of  the 
foUowIng  branches  for  work  required  In 
the  interior  finishing  of  the  west  wing  of 
the  capltol  now  building  at  Madison:  Car- 
penter work  (Including  painting  and  glas- 
Ing),  mason  work  (including  plastering), 
stone  and  marble  work,  heating  and  ven- 
tilating work,  plumbing  work,  models.  In- 
terior Iron  and  metal  work,  elevators,  orna- 
mental glass  work.  Oeo.  B.  Post  tt  Sons, 
Architects,  347  6th  Ave.,  New  York. 

Milwaukee,  Wis.— UntU  noon,  Jan.  8,  by 
MUwaukee  Auditorium  Board,  Room  46. 
University  Bldg.,  Broadway  and  Mason  St, 
for  material  and  labor  required  to  construct 
and  erect  the  structural  and  ornamental 
Iron  work  and  electric  work  for  an  audi- 
torium building,  according  to  plans  and 
specifications  on  lUe  In  above  office  and  at 
the  office  of  Ferry  ft  Clas,  Architects. 

West  Allls,  Wis.— UnUl  noon,  Jan.  26,  by 
Board  Public  Works,  F.  FhllUps,  Jr.,  Chair- 
man, for  furnishing  and  Installation  of  a 
heat  regulation  system  in  the  new  First 
ward  school  buUding  In  West  Allla. 

Bluefleld,  W.  Va.— UntU  8  p.  m.,  Feb.  14. 
by  James  Knox  Tu^lor,  Supervising  Archi- 
tect, Washington,  D.  C..  for  the  construc- 
tion (including  Mumbing,  gas  piping,  heat- 
ing apparatus,  electric  oondulta  and  wiring) 
of  U.  S.  Post  Office  and  Court  House  at 
Bluefleld. 

Roads  and  Streets. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
sUtes: 

Champaign,  III. — ^Untll  2  p.  m.,  Jan.  8, 
by  Board  Local  Improvements,  O.  C.  Falr- 
clo.  Secretary  and  City  Eiqgineer,  for  grad- 
ing, curbing,  draining  and  paving  Daniel 
St.  with  asphalt,  the  work  mcludtng:  Ex- 
cavation, 6,960  cu.  yds.;  asphalt  pavement 
concrete  foundation,  8,330  sq.  yds.;  com- 
bined curb  and  gutter,  6,700  Un.  ft;  retain- 
ing and  false  curb,  442  Un.  ft;  gutter 
plates,  40:  catch  basins,  12;  8  V.  C.  P., 
1,820  Un.  ft. 

Indianapolis,  Ind. — ^UntU  10  a.  m.,  Jan. 
13,  by  Board  Public  Works,  for  three  con- 
tracts for  grading  and  paving  roadways 
and  seven  contracts  for  grading  and  pav- 
ing sidewalks. 

Kokomo,  Ind. — Until  2  p.  m.,  Jan.  9,  by 
Wm.  L.  Benson,  County  Auditor,  for  con- 
structing 20  gravel  roads,  each  less  than 
three  mUes  long.  Bight  roads  are  to  be 
constructed  In  Liberty  Township  and  a 
similar  number  In   Center  Township. 

Richmond,  Ind. — Until  Jan.  24,  by  Board 
Public  Works,  C.  W.  Merrill,  President 
for  constructing  macadam  roadway,  cement 
walks,  curbs  and  gutters,  at  an  estimated 
cost  of  $20,000.  Fred  R.  Charles,  City  En- 
gineer. 

Fort  Scott,  Kan. — ^Untll  noon,  Jan.  18,  by 
Onod     Roads     Committee,     W.     R.     Moore, 


Albany,  N.  Y.— UntU  noon.  Jan.  t«.  tir 
Frederick  Skene,  State  Engineer,  (^lo^ 
Albany,  for  improvement  of  21  public  hlfl)- 
ways,  aggregating  118  mUea  in  length.  Btp- 
arate  contracts  wlU  be  let  for  each  nad. 

Albany,  N.  Y.— UntU  noon,  Jan.  23,  by 
Frederick  Skene,  State  Bnguieer.  for  tht 
improvement  of  20  public  highways,  aggre- 
gating about  83  miles  In  length.  S^aimtt 
contracts  will  be  let  for  each  road. 

Brooklyn,  N.  Y.— UntU  11  a.  m.,  Jan.  It. 
by  Bird  S.  Coler.  Borough  Prealdeot  to 
five  contracts  for  regulating,  grading,  eartt- 
Ing  and  constructing  cement  sidewalks  sad 
one  contract  for  regulating  and  gradlnt, 
this  last  contiact  requiring  6,960  ou.  rdi. 
of  earth  excavation. 

Cincinnati,  O. — UnUl  noon,  Jan.  >,  \n 
Board  Public  Service,  M.  J.  Keefe,  CleA. 
for  grading,  setting  granite  curbs  and  par- 
ing with  brick  portion  of  Kline  AUey;  cer- 
Ufled  check  for  3600  required  with  bid.  BU> 
are  alao  aaked  for  grading,  setting  carta 
etc,  and  paving  roadway  of  Snlres  Avt:. 
with  rock  and  asphalt  macadam;  eertUM 
check  for  $1,600  required  with  bid. 

Cincinnati,  O. — ^UntU  noon,  Jan.  23,  br 
Board  PubUc  Service,  M.  J.  Keefe.  (3erk. 
for  furnishing  labor  and  materials  for  Um 
Improvement  of  Beechmont  Ave.,  from 
Eastern  Ave.  to  westerly  end  of  the  brldfi 
over    the    UtUe   Miami    River,    by   giadlng 

eLvlng  the  gutters  with  brick,  maeadsm. 
Ing  the  roadway  between  gutten,  tip- 
rapping  the  southerly  slope  of  the  tm- 
bankment  and  constructing  the  necesstrr 
Inlets,  dialns  and  retaining  walls.  Bom 
or  certified  check  for  310,000  required  wtUi 
bid. 

Quthrle,  Okla.— UntU  noon,  Jan.  It,  by  E. 
W.  Kinnan,  caty  Clerk,  for  paving,  cnrb- 
Ing,  guttering  and  draining  portions  of  lit 
St,  and  Noble  Ave.  Bids  win  be  recclnd 
on  asphalt  brick  or  block  pavement  <^- 
tlfled  check  for  33,000  required  with  bid. 

Pine,  Pa.— UntU  Jan.  *,  by  Joaepb  W. 
Hunter,  State  Highway  Commissioner.  Hir- 
risburg.  Pa.,  for  constructing  State  Ras4 
in  Pine  Township,   Mercer  County. 

Sewers. 

Bids  are  asked  on  foUowlng  work,  tht 
notes  being  arranged  alphabetically  bs 
states: 

Richmond,  Ind.— -UntU  Jan.  t4.  Inr  Boart 
PubUo  Works,  C.  W.  Merrill.  Preaideot.  tut 
constructing  sewer  system  to  cost  344.IM 
and  sewage  disposal  plant  to  ooat  $lt,SMt. 
Fred  R.  <%aries,  <^ty  BngiDe«r. 

Monterrey,  Mexico,— Untn  noon,  Jan.  H 
by  Monterrey  Waterworks  tt  Sewer  Co.. 
Ltd.,  a.  R.  O.  (tenway.  Chief  Engineer,  tot 
construction  of  about  12,000  Un.  meten  of 
main  outflaU  sewer  varying  in  sixe  (too 
36  In.  to  42  ins.  and  to  be  oonstroctad  o( 
concrete  with  an  invert  of  brickwork,  to- 
dudlng  excavation  of  trenehea.  eoDstnetlon 
of  tunnels,  brlgdes,  etc  Offidal  advwtlw- 
ment  wIU  be  found  elsewhere  lo  this  tasa*. 

Kansas  City,  Mo.— UntU  U  a.  m.,  Jan.  IT. 
by  B.  A.  Harper,  City  Bnginear,  for  eon- 
strucUng  district  sewers  In  districts  Mas 
801,  8,  and  288. 


Water  Supply. 


Bids  are   asked   on 
notes    being    arranged 
states: 


foUowtnc  ' 
alphabetically 


tko 
to 


Fort  William  H.  Seward,  Alaaka.— trnts 
11  a.  m.,  Jan.  22,  by  Major  W.  8.  Wood, 
Q.  M.,  Seattie,  Wash.,  for  ei»stniettBl 
water  supply  system  at  tliia  post 

Femandlna,  Fla. — UntU  noon.  Jan.  16,  br 
O.  L.  BalUeU,  City  Oerk.  for  fnmMlBC 
material  and  laying  water  main  from  Oi- 
ter  St.  to  Old  Tower. 

Fort  Barrancas,  Fla. — ^UntU  Jan.  24.  br 
Constructing  Q.  M.,  for  constmctlng  2M,- 
000  gallon  reinforced  concrete  lessrvoir  si 
this  post 

St.  Paul.  Minn. — UntU  noon.  Jan.  12,  if 
John  Caulfleld.  Secretary  Water  COniBl*- 
sloners,  for  constructing  about  1.420  ft  of 
reinforced  concrete  conduit  on  the  (Jenter- 
vUle  Conduit  Line,  from  StatlOB  8(xlU 
north  to  the  Weir  Chamber. 


Clerk,   care   County   Clerk,    for  building  4H       K.^rST'^lv  ^viSrJr    rI.mJ?;rf5!;ii/w.5 
miles  of  macadam  road  In  Scott  Township.       H^^^f^  tS^fsi^rtrtSS^UpSrt^ 


Baltimore,  Md.— UntU  11  a.  m.,  Jan.  16, 
by  B.  T.  Fendall,  City  Engineer,  for  sheet 
asphalt  repairs  for  entire  city  for  1908. 

Kansas  City,  Mo.— Until  11  a.  m.,  Jan.  17, 
by  E.  A.  Harper,  City  Engineer,  for  16  con- 
tracts for  street  grading. 

Kansas  City,  Mo.— Until  11  a.  m.,  Jan.  17, 
by   E.   A.    Harper,   City   Engineer,   for  oon- 


Supply,  Oas  and  Electricity,  >■  rars  «>-; 
New  York,  for  fnmisUng,  dallvertsg  an4 
laying  the  salt  water  Intake  and  soetlaa 
mains  for  the  high  pressure  fire  serrlos  its- 
tion  at  Furtnan  and  Joraleraon  Sta.,  Bor- 
ough of  Brooklyn.  Security  raquli'sd  ■ 
$10,000. 

Monterey,   Mexico.— 'UntU  noon.    Jfea.    H 
by    Monterey    Waterworks    A    Sewer  0&. 
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Ltd.,  O.  R.  O.  Conway,  Chief  EhiglnMr,  for 
eottitrnetliw  about  S.OOO  lln.  metera  of  42- 
hL  concrete  conduit  extending  from  San 
GeTonlmo  to  the  Obiapculo  Reaervolr.  Bids 
ire  also  asked  for  lining  and  roofing  two 
ralsforatd  concrete  servioe  reservoirs,  each 
of  10,000,000  gallons  capacity,  for  the  Estan- 
foela  and  San  Oeronbno  supplies.  Offlcial 
(dTsrtlaement  will  be  found  elsewhere  in 
tbl*  Issue. 


Excavation,  Earth  and  Rock. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetloally  by 
states: 

Brsdlnr.  Aric— Levee  Work. — ^Dntll  Jan. 
U,  by  Dlreetors  Liong  Prairie  Levee  Dls- 
tnet  W.  H.  Baker,  Secretary,  for  construc- 
tion of  levee  from  Baucum  Springs  to  the 
Arkansas  and  Louisiana  state  line. 

Walnut,  III.— Drainage  Ditch.— UnUl  Jan. 
U,  by  Conunlssloners  of  Union  Drainage 
DIstTlet  No.  1.  for  construcUng  a  ditch  in 
8ab-Olstrict  No.  3.  Ditch  Is  to  be  1>,800 
ft  long,  14  ft  bottom,  slope  1  to  1,  berm 
I  ft:  yardage  is  60.000.  Rans  with  M.  A. 
Stiver,  Walnut  OiBcial  advertisement  will 
be  found  elsewhere  in  this  issue. 

Frankfort.  Ind.— Ditch  Work.— Until  1  p. 
m.,  Jan.  11,  by  Henry  Moore,  Drainage 
Conunlasioner,  for  constructing  Wm.  F. 
Sanders  Ditch. 

Logansport,  Ind.— bitch  Work.— UntU  I 
p.  m.,  Jan.  14,  by  Cass  County  Drainage 
Commissioners  for  construction  of  the  Otr- 
per  Ditch  in  Clinton  Township. 

Baltimore,  Md.—FlUing.— Until  11  a.  m., 
Jan.  16,  by  Edward  D.  Preston,  Inspector 
of  Bqlldings.  City  Hall,  to  furnish  all  ma- 
terial and  the  erection  of  same  for  the 
iming  of  large  openings,  one  on  the  east 
and  one  on  the  west  side  of  the  Wholesale 
Fteh  Market,  on  Centre  Martcet  Space,  be- 
tween Baltimore  and  Lombard  Sts.  Cer- 
tilled  check  for  $260  required  with  bid. 

Redwood  Falls,  Minn, — Tile  Drainage. — 
Until  Jan.  10,  by  L.  P.  I^raon,  County  Au- 
ditor for  constructing  Ditch  No.  S,  the 
work  requiring  46,600  ft.  of  6-tn.,  8-ln.,  and 
10-ln.  tUe.  Bids  are  also  asked  for  Ditch 
No.  4.  requiring  93,(00  ft  of  S-ln.,  >-in.,  10- 
ln.,  12-in.  and  16-in.  tile. 

Qanova.  Nab.— Fills,  Grading.- Until  Jan. 
14,  by  w.  C.  Peterson,  County  Clerk,  for 
the  ooDStruction  of  bridge  fills  and  doing 
fiadlng  in  Fillmore  county,  for  the  year 
1903. 

New  York,  N.  Y.— Dredging.— Until  noon, 
Feb.  1,  by  Col.  John  Q.  D.  Knight,  U.  S. 
Engn.,  Army  Bldg.,  for  dredging  In  mouth 
of  Schodack   Creek.   Hudson  River,   N.   T. 

Stowe,  Pa. — TunneL — Until  noon,  Jan.  11, 
by  R.  J.  Maoombry,  Clerk  of  Stowe  Town- 
iblp.  Allegheny  County,  at  MeKees  Rocks, 
for  constructing  tunneL  Bond  for  $5,000  re- 
quired. Trimble  ft  Miller,  Engineers,  436 
Fourth  Ave.,   Pittsburg,   Pa. 

Cape  Cliarias  City,  Vs.- Dredging.- Until 
noon,  Jan.  t>,  by  Major  Joseph  B.  Kuhn.  V. 
8.  Bngrs.,  Custom  House,  Norfolk,  Va.,  for 
dredging  harbor  at  Cape  Charles  City. 


MisceUaneova. 

Bids  are   aaked   on    following  work,    the 
aotas    bainc    arranged     alphabeUcally     by 


Indianapolis,  ind. — ^Relocating  Poles,  Etc. 
Until  10  a.  m.,  Jan.  10,  by  Board  of  Park 
Commissioners,  for  furnishing  all  material 
and  labor  for  relocating  electric  light  posts 
and  making  extension  of  conduits  on  the 
Fall  Creek  Boulevard  and  all  wire  connec- 
tlona   necessary. 

Muskegon,  Mich. — Pile  Revetment — ^Untll 
1  p.  m.,  Feb.  6,  by  MaJ.  Charles  Keller,  U. 
8.  Engrs.,  67  Park  St,  Grand  Rapids,  Mich., 
for  conatrucOon  of  sheet  pile  revetment  at 
Muskegon  Harbor,  Mich. 

St  Paul,  Minn,— Reinforced  Concrete  Con- 
duit—See Under  Bids  Asked— Water  Sup- 
Ply. 

Brooklyn,  N.  V. — Removing  Columns. — 
Until  2.  p.  m.,  Jan.  16,  by  James  W.  Stev- 
enson, Commissioner  of  Bridges,  11  Park 
Row,  New  York,  for  removing  columns  at 
Sands  and  Washington  Sts.,  Brooklyn.  Se- 
curity required  is  $1,000. 

Lona  Island  City,  N.  Y. — Snow  Removal. 
—Unto  11  a.  m..  Jan.  IS,  by  Joseph  Ber- 
mel.  President  Queens  Borough,  5th  St.  and 
Jackson  Ave.,  for  furnishing  all  the  labor 
and  materials  reqtilred  for  the  removal  of 
■DOW  and  Ice  in  five  districts  in  Queens 
Boroogli.     Security  required  is  $6,000. 

National      Soldiers      Heme,     Vs. — Timber 


Revetment — UntU  1:80  p.  m„  Jan,  27,  by 
John  T.  Hume,  Treasurer,  Southern  Branch, 
N,  H.  D,  V,  8.,  for  furnishing  all  material 
and  labor  for  constructing  a  Umber  revet- 
ment 

North  Yakima,  Wash.— Irrigation  Ditch.— 
UnUI  2  p,  m„  Jan.  27,  by  Chas,  H.  Swl- 
gart.  Project  Engineer,  U.  S,  Reclamation 
Service,  for  the  construction  of  about  17 
miles  of  main  laterals,  Tleton  Project  near 
Natches,  Wash,,  involving  about  108,000  ou. 
yds.  of  excavation  and  2,300  cu.  yds,  rock 
paving,  also  necessary  bridges  and  culverts, 
requiring  about  28,100  ft.  B.  M.  of  lumber 
and  225  cu.  yds.  of  rubble  masonry.  Par- 
ticulars may  be  obtained  at  office  of,  U.  8. 
Reclamation  Service,  Portland,  Ore.,  or 
North  Taklma,  Wash.  Specifications  and 
diawlngs  are  on  file  at  olnce  of  Engineer- 
ing-Contracting. 866  Dearborn  St,  Chicago, 

ni. 
Materlals,Machlne8,SappUe8,Tool8,Bts. 

Bids  are  aaked  on  following  work,  the 
notes  being  arranged  alphabetleally  by 
states: 

Denver,  Colo. — ^Pumping  Outflt^UntU 
noon,  Jan.  11,  by  Wm.  K.  Burchin^,  8eo- 
retanr  Board  of  Oapitoi  Managers,  Boom 
17  Capitol  Bldg,,  for  snppljrlng  deep  well 
pumping  outfit  Plans,  etc.,  at  oapitoi  and 
at  office  of  F.  E.  Edbrooke.  Architect,  SIO 
Tabor  Oiand  Opera  House  Block. 

Washington,  D.  C— Rook  Drills,  Hose, 
Etc— Until  10:80  a.  m.,  Jan.  27,  by  Lt  Col. 
H.  F.  Hodges,  General  Purchasing  Officer, 
Isthmian  Canal  Commission,  for  furnishing 
under  Circular  418,  rock  drills,  hose  for 
rock  drills,  upright  drill  presses,  clam-shell 
and  orange-peel  buckets,  baggage  trucks, 
8.  8.  sidelights,  baswood  lumber,  etc. 

Chicago,  III.— Telephone*.  Shutters,  Etc.— 
Until  noon,  Jan.  10,  by  Business  Manager 
Board  of  Education,  780  Tribune  BUg.,  for 
work  at  Albert  G.  Lane  Manual  Tnlning 
School,  Including  telephones,  steel  rolling 
shutters  and  program  docks  and  signal 
bella. 

Jefrersonvllle,  Ind. — ^Iron,  Steel,  Etc. — 
UnUI  10  a.  m..  Feb.  6,  by  J.  M.  MarshaU, 
Depot  Q.  M.,  for  iron,  steel,  paints,  leather 
and  miscellaneous  supplies  required  for 
Manila,  P.  L 

Indianapolis,  Ind. — Generator,  etc — ^UnUI 
Feb,  4,  by  Trustees  of  the  Central  Indiana 
Hospital  for  the  Insane,  Room  31,  State 
House,  for  the  furnishing  and  installaUon 
of  one  direct  current  generator,  direct  con- 
nected to  a  steam  unit:  also  foundations, 
steam  connections,   switchboard  panel,  etc 

Annapolis,  Md.— Pipe,  Etc— Until  10  a. 
m.,  Jan.  14,  by  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department  Washington,  to 
furnish  at  the  Naval  Academy,  Annapolis, 
a  quanUty  of  naval  supplies,  among  which 
are  the  following:  ,Sch.  880:  Electrical  anp- 
pUea.  Sch.  082:  Hairdware  and  tools.  Bdi. 
688:  Pipe  fitUngs,  expansion  Joints,  valves. 

Baltimore,  Md. — Cement  Pipe,  Etc — Un- 
tU 11  a  .m.,  Jan.  16,  by  B.  T.  FendaU,  aty 
Engineer,  for  furnishing  for  use  in  ClQ' 
BIniineers  Department  during  1908,  the  fol- 
lowing: Lumber,  sand,  cobble  or  rubble 
paving  stone  and  broken  stone,  vitrified 
paving  blocks,  vitrified  sewer  pipe,  asphalt 
blocks,  American  Portland  cement,  curb 
stone,  gutter  stone  and  flagstone,  granite 
paving  blocks,  sidewalk  and  sewer  brick, 
sheet  asphalt  repairs  for  whole  dty,  treated 
plank,  tools  and  hardware,  paints,  oils, 
etc,  coal,  sewer  traps,  stone  sewer  covers 
and  drip  stones,  square  and  oval  oast-iron 
manhole  frames  and  covers,  for  cast-iron 
sewer  pipes. 

Baltimore,  Md.— Pig  Lead.— UntU  11  a. 
m„  Jan,  15,  by  Alfred  M.  Quick,  Water  En- 
gineer, City  HaU,  for  furnishing  and  deUy- 
erlng  200   tons  of  Omaha  pig  lead. 

Brooklyn,  N.  Y. — Traveling  Cranes. — Un- 
tU 2  p.  m.,  Jan.  22,  by  John  H.  O'Brien, 
Commissioner  Water  Supply,  Gas  and  ESeo- 
tricity,  18  Park  Row,  New  York,  for  fur- 
nishing, delivering  and  Installing  hand  trav- 
eling cranes  at  the  high  pressure  fire  serv- 
ice stations.  Borough  of  Brooklyn,  Security 
required  is  $3,000, 

Brooklyn,  N.  Y. — Lumber,  Cement,  Boots, 
Etc. — Until  2  p.  m.,  Jan.  22,  by  John  H. 
O'Brien,  Commissioner  Water  Supply,  Gas 
and  Electricity,  13  Park  Row,  New  York, 
for  furnishing  and  delivering  the  following 
for  use  In  Borough  of  Brooklyn:  Lumber, 
security  $2,000;  brass  and  composition  cast- 
ings, security  $1,000;  North  River  brick, 
Portland  cement,  fire  brick  and  fire  day, 
security  $800;  rubber  boots  and  rubber 
coats,  security  $1,000;  bar  iron,  machinery 
steel,   tool  steel  and  tobln   bronse. 

Brooklyn,  N.  Y.— Boiler,  Etc— UntU  11  a. 
m.,    Jan,    16,    by    Bird    S.    Color,    Borough 


President,  for  labor  and  material  required 
for  furnishing  and  setting  new  boUer  and 
connecting  same;  also  making  necessary  re- 
pairs to  .steam  plant  at  the  Dlsdpllnary 
Training  School  for  Bqya,  18th  Ave.  and 
67th  St,  Borough  ot  Brooklyn.  Security 
required  is  $1,600. 

Harrisburg,  Pa,— Fire  Etagine.— UntU 
noon,  Jan.  18,  by  C.  A.  Garverich,  Chief 
Fire  Department  for  tumlshing  a  fire  en- 
gine. 

Milwaukee,  Wis. — Gas  Producer  Plant — 
UnUI  10:80  a.  m.,  Feb.  18,  by  Board  Public 
Works,  Charles  J.  Poetsch,  Chairman,  for 
furnishing  and  erecting  a  complete  gas  pro- 
ducer plant  to  be  one  of  the  component 
Sirts  of  a  municipal  electric  lighting  plant 
ertlfled  check  for  $16,000  required  with  bid. 


CONTRACTS  LET. 

The  foUowing  oentraou  have  been  let  re- 
eently: 

Indianapolis,  Ind.— <!ulverts.— W.  C.  Smith, 
at  $8,276,  for  constructing  two  reinforced 
concrete  culverts  in  Decatur  Township. 

Indianapolis,  Ind. — Cement  Walks.— J'ohn 
Arnold  for  constructing  oement  walks  on 
Arsenal  Ave.;  Marion  CaldweU  for  cement 
walks  on  English  Ave.;  J.  D.  Hoes  for  oe- 
ment walks  on  Biamark  Ave.,  on  11th  8t, 
and  OUver  Ave. 

Terre  Haute,  Ind.— Electric  Railway,— U. 
S,  Construction  Co.,  of  this  city,  recently  In- 
corporated with  capital  stock  of  $10,000.  has 
been  awarded  contract  for  conatructlon  of 
the  Terre  Haute  &  Merom  Traction  Line, 
Donn  M,  Roberts,  D.  B,  Schmidt  and  J.  S, 
Sweeney  are  Interested  In  the  construction 
company.  See  also  under  Projected  Work — 
Electric   BaUways. 

Louisville,  Ky.— Sewer. — ^T.  B.  Jones  ft  Co. 
of  Baltimore,  Md.,  and  8t  Louis,  Mo.,  at. 
$296,614,  for  constructing  See.  B  of  soutneM 
outflaU  sewer.  The  work  includes  the  fol- 
lowing: <,110  Un.  ft  of  earth  excavation 
and  backfllUng;  1,085  cu.  yda  earth  excava- 
tion and  backfilling  of  Junction  section;  17,- 
OOO  ciu  yds.  concrete  masonry,  exclusive  of 
cement:  1,116,160  lbs.  relnfordng  metal  In 
place,  plain  bars;  1,194,180  lbs.  reinforcing 
metal  in  place,  corrugated  bars;  600  cu.  yds. 
earth  excavation  in  trench  below  masonry: 
600  cu.  yds.  gravel  refilling  In  trench  below 
masonry;  86  ou.  yds.  concrete  masonty. 
Junction  section,  exclusive  of  cement;  11,000 
bbla.  Portland  cement  used  in  the  work;  166 
Un.  ft  manholes,  complete;  cleaning  up 
(Itmip  sum);  1,000  Un.  ft  8  in.  under  drain, 
furnish  and  lay;  8,000  Un.  ft.  10  in.  under 
drain,  furnish  and  lay;  2,000  lln.  ft  11  In. 
under  drain,  furnish  and  lay. 

Fort  Snalling,  Minn. — ^Bridge. — Bayne  ft 
Hewitt  Minneapolis,  Minn.,  at  $330,000,  for 
constructing  bridge  here  for  U.  S,  Oovem- 
ment  Bridge  is  to  be  980  ft  long,  and  work 
was  to  be  started  this  month. 

Rochester,  N.  Y. — Gate  House. — ^Denniston 
ft  Co.,  the  contractors  for  Cobbs  HIU  Reser- 
voir, at  $84,100,  for  oonstructlng  gate  house 
in  connection  with  the  worlc 

Houston,  Miss.— Court  House. — W.  J.  Mo- 
Gee  ft  Co.,  Jackson,  Miss.,  at  $51,600,  for 
constructing  county  court  house.  Perry, 
Jones  &  Co.,  Grenada,  Miss.,  at  $6,200,  were 
awarded  heating,  plumbing  «uid  wiring  work. 

Allentown,  Pa.— JaU  Addition.— Van  Dom 
Iron  Works  Co.,  Cleveland,  O.,  at  $186,000, 
for  addition  to  oounty  Jail. 

Greenville,  Tenn.— Buildings,  Grading,  Etc 
— Following  contracts  have  been  let  for  work 
at  OreenvUle  National  Cemetery,  bids  for 
which  were  opened  Dec  16:  Borches,  Ward- 
rep  ft  Co.,  BJioxville,  Tenn.,  at  $14,660,  for 
construction  of  lodge  complete,  construction 
of  outbuilding  complete,  construction  of  road 
complete  and  construction  of  sidewalk;  Alge- 
non  Blalr,  Montgomery,  Ala.,  at  $18,000,  for 
concrete  Inclosed  gates,  furnishing  and 
erecting  gates,  wire  fence  with  gates  and 
water  supply. 

Sulphur,  Okls. — Railroad. — Cullen  Construc- 
tion Co.,  Newark,  N,  J„  according  to  report 
from  this  place,  for  construction  of  St  Louis, 
Springfield  ft  Oklahoma  Western  R.  R,  from 
Lawton  to  Sallsaw,  Okla.,  a  distance  of  860 
miles, 

Richmond,  Vs.— Gas  Plant  Work.— Atlan- 
tlce  BlthuUthic  Co.,  at  $27,000,  for  furnishing 
and  laying  6  in.,  10  In.,  12  In.  and  20  In,  gas 
mains  In  connection  with  rehablUtation  ot 
dty  gas  plant. 

Chippewa  Falls.  —  Bridge.  —  Modem  Steel 
Structural  Work  Co.,  at  $12,744,  for  con- 
structing bridge  over  YeUow  River. 

Racine,  Wis.— Sewer. — H.  C.  Hanson,  at 
$2.99  per  foot  for  constructing  16  in.  sewer 
in  Herrick  Ave. 


Digitized  by 


Google 


20 


ENGINEERING-CONTRACTING 


Vol.  XXIX.    No.  2 


PROJECTED  WORE. 
Bridges. 

Items    Arranged    Alphabetically    bjr    States. 

Sacramento,  Cal. — Surveys  made  for  the 
Trinity  River  route  of  a  proposed  section  of 
state  hlgrhway  show  that  four  large  bridges 
will  have  to  be  constructed.  Nat  EUery, 
Sacramento,   Is  State  Highway  Engineer. 

San  Francisco,  Cal. — ^Merchants'  Associa- 
tion has  submitted  to  the  Streets  Committee 
of  the  Board  of  Supervisors,  a  design  for  a 
bridge  to  span  East  St.  at  the  foot  of  Mar- 
ket As  suggested  by  the  association  the 
bridge  will  cost  140.000.  The  Harbor  Board 
will  have  charge  of  the  work  If  the  bridge  is 
built 

Oea  Moines,  la. — Chicago,  Burlington  & 
Qulncy  Ry.  has  had  plans  completed  for  the 
viaduct  to  be  erected  at  7th  St,  and  they 
were  to  be  submitted  to  City  Council  on 
Jan.  6.  The  plans  call  for  a  viaduct  over 
all  the  railroad  tracks  from  Cherry  to  Hub- 
bell  St.  C.  H.  Cartlld^.  209  Adams  St, 
Chicago,  111.,  is  Bridge  Engineer,  C.  B.  ft 
Q.  Ry.;  Oeorge  D.  Dobson  Is  City  Engineer. 

Fairfield,  la.^<k>unty  Commissioners  will 
have  a  bridge  erected  over  Cedar  Creek  at 
Locke's  Ford,  11  miles  southeast  of  this  city. 

Indianapolis,  Ind. — City  Park  Board  has 
directed  R.  w.  Klauamann,  County  Surveyor, 
to  prepare  plans  for  a  bridge  over  Fail 
Creek  on  Capital  Ave. 

Baltimore,  Md. — Baltimore  Ferro-Concrete 
Co.,  BalUmore,  Md.,  at  fl7»,lS6,  was  low  bid- 
der Dec.  27  for  constructing  reinforced  con- 
crete bridge  over  Owynns  ^lla  for  this  city. 

Boston,  Mass. — Mayor  Fitsgerald  has  sug- 
gested the  construction  of  a  $16,000,000  sus- 
pension bridge  to  connect  Boston  and  East 
Boston.  According  to  a  tentative  study 
made  by  WUllara  Jackson,  City  Engineer, 
the  bridge  would  be  8,400  ft.  long,  and  over 
the  harbor  would  have  an  elevation  of  135  ft. 

Savage,  Minn. — Commission  api>olnted  to 
build  new  bridge  over  the  Minnesota  River 
at  this  place  has  elected  John  Thlem,  Shak- 
opee,  Minn.,   Secretary. 

Qranlte  Falls,  Minn. — County  Commission- 
ers are  being  petitioned  to  construct  a  bridge 
over  the  Minnesota  River  north  of  Echo. 

St  Louis,  Mo. — James  C.  Travilla,  Street 
Commissioner,  has  been  selected  by  the 
Board  of  Public  Improvements  to  have  su- 
pervision of  the  erection  of  the  free  bridge 
for  this  city.  A  bill  is  now  before  the  Mu- 
nicipal Assembly  appropriating  $6,000  for  se- 
curing bridge  engineer  to  prepare  prelim- 
inary plans. 

Qreat  Falls,  Mont.— County  Commissioners 
are  planning  to  erect  Ave  or  six  steel  bridges. 

Qreat  Falls,  Mont— County  Commissioners 
will  probably  order  the  Hackshaw  bridge 
across  Belt  Creek  replaced  by  one  of  steel 
and  that  steel  bridges  be  built  across  Mud- 
dy Creek  and  across  Bird  Creek,  east  of 
Cascade. 

Portsmouth,  N.  H. — According  to  advices 
from  this  city  the  Boston  &  Maine  R  R., 
J.  P.  Snow,  Bridge  Engineer,  Boston,  Mass., 
win  shortly  commence  the  construction  of  a 
new  steel  bridge  over  the  FIscataqua  River 
and  a  new  station  here,  the  two  Improve- 
ments to  cost  about  $1,000,000. 

Albuquerque,  N.  Mex.— County  Commis- 
sioners are  to  erect  new  bridge  over  Rio 
Grande  River  at  Barelas.  Estimated  cost  Is 
about  $25,000.  Pitt  Ross  Is  County  Sur- 
veyor. 

Toledo,  O. — Board  Public  Service  has  ap- 

§  roved  the  plans  submitted  by  the  Lake 
hore  &  Michigan  Southern  Ry.  for  the  new 
bridge  to  be  built  across  Swan  Creek.  The 
bridge  will  be  of  the  Scherzer  type  rolling 
lift  bridge  and  will  necessitate  considerable 
shore  work  and  new  approaches.  The  total 
cost  win  be  about  $8S,000.  B.  R  Leffler, 
Cleveland,  O..  Is  Engineer  Bridges,  L.  S.  A 
M.  S.   Ry. 

Cincinnati,  O. — Estimates  for  repairing  the 
8th  St.  viaduct  will  be  submitted  shortly  to 
the  Council  by  City  Engineer  Dananhower. 
About  $110,000  will  be  spent  In  repairing  the 
viaduct. 

Philadelphia,  Pa. — Amended  bridge  ordi- 
nance providlnB  for  the  expenditure  of  about 
$1,000,000  for  bridge  work  has  been  passed 
by   both  branches  of  the  City  Council. 

Branchland,  W.  Va. — Guyan  Bridge  Co.,  of 
this  place,  has  been  Incorporated  for  the 
purpose  of  constructing  and  maintaining  a 
tool  bridge  over  the  Guyandotte  River  at 
Branchland.  The  capital  stock  Is  $50,000 
and  the  Incorporators  are  Alex  M.  Parsons, 
of  Branchland.  H.  S.  King  and  E.  W.  Fry 
of  Mldklir.  C.  H.  Miller,  of  Ceredo,  and 
Rufus   Swltzer  of  Huntington.   W.   Va. 


RaJlroads 

Itema    Arranged    Alphabetically    by    States. 

Loyalton,  Cal. — Surveys  have  been  com- 
pleted and  estimates  of  cost  made  for  the 
extension  of  the  Boca  &  lioyalton  R  R. 
from  a  point  near  Beckwlth  to  tap  the  ex- 
tensive timber  Interests  of  the  Marsh  Lum- 
ber Co.  in  the  Clover  Valley  country.  Esti- 
mates show  that  the  flrst  Ave  miles  of  the 
extension  will  cost  $20,000  per  mile.  Boca 
&  L(walton  R  R  Is  a  branch  of  the  West- 
em  Faclflc  Ry.,  and  if  the  estimates  and 
route  of  the  extension  are  approved  by  Vir- 
gil O.  Bogue,  San  Francisco,  Chief  Ehigl- 
neer  of  the  latter  road,  work  will  be  start- 
ed In  the  spring.  W.  S.  I^ewls,  Loyalton, 
Cal.,  la  Vice  President  of  B.  &  L.  R  R 

South  San  Francisco,  Cal. — South  San 
Francisco  Belt  Ry.  Co.  has  been  Incorpor- 
ated and  proposes  to  operate  a  belt  line  In 
the  manufacturing  district  Capital  stock 
Is  $60,000.  Leroy  Hough,  W.  D. .  Dennett 
V.  H.  Smith.  Jesse  Lflllenthal  and  E.  R 
Lllllenthal   are   Interested. 

Hayden,  Colo. — Surveys  have  been  com- 
pleted from  this  place  to  Sand  Mountain 
Pass,  8S  miles,  for  projected  line  of  Colorado 
A  Northern  R  R.,  which  proposes  to  build 
from  Hayden  to  Hahn's  Peak,  60  milea. 
It  is  expected  that  contracts  will  be  let 
this  spring  for  building  the  line.  The  road 
will  have  2  per  cent  grades  and  will  be 
laid  with  85  lb.  raila  It  Is  being  built 
primarily  to  reach  the  anthracite  coal  fields 
of  Routt  County,  Colo.,  16  miles  north  of 
the  Moffatt  road,  and  may  be  extended  later 
to  the  large  copper  and  Iron  fields  of  Wy- 
oming. 

West  Point,  Va.— Chattahoochee  Valley 
Ry.  lias  given  notice  of  its  intention  to  ex- 
tend lU  Tine  from  West  Point,  Ga.,  through 
Chambers  and  Randolph  counties  to  Glenn, 
In  Heard  County,  Oa.  A  bond  issue  of  $10,- 
000  a  mile  has  been  allowed.  L.  I^nler, 
West  Point,  Oa.,  la  President 

Westmoreland,  Kan. — Kansas  Southern  & 
Gulf  R  R,  now  operating  a  line  between 
this  Place  and  Blaine,  via  MoodyvlUe  Springs 
will  build  an  extension  from  Westmoreland 
through  Flush  to  Manhattan,  a  distance  of 
22  miles,  where  connection  wilt  be  made 
with  the  main  Une  of  the  Union  Pacific,  the 
Blue  Valley  Line,  to  Lincoln,  Neb.,  and  the 
main  line  of  the  Rock  Island,  from  Kansaa 
City  to  Denver.  From  Manhattan  the  route 
is  In  a  southwest  direction  to  Wichita  and 
Oklahoma,  while  northward  from  West- 
moreland the  road  will  be  extended  to  Sa- 
betha.  Sycamore  Springs,  Kas.,  and  Falls 
City,  Neb.  O.  J.  Collman,  Westmoreland, 
Kan.,   Is  General  Manager. 

Eldorado,  Okia. — The  Oklahoma  Southern 
Ry.  Co.,  with  headquarters  at  Eldorado, 
Okla.,  and  $7,500,000  capital  stock,  has  been 
chartered  to  build  from  the  intersection  of 
Qrayson  County,  Texas,  with  the  Red  Riv- 
er to  the  west  line  of  Greer  County  through 
Carter,  Tillman,  Jefferson,  Stephens,  Co- 
manche, Kiowa,  Jackson  and  Greer,  250 
n^lea  The  incorporators  are:  H.  W.  Mor- 
ris and  C.  B.  HoUman,  Eldorado:  W.  O. 
Crowder,  L.  Simpson  and  M.  M.  Hawkins, 
Quanah,  Texas.  The  Farmers'  &  Merchants 
Ry.  Co.  has  also  been  chartered  with  $6,- 
000,000  capital  stock  and  the  same  incor- 
porators to  build  from  the  north  line  of 
Hardeman  County,  Texas,  to  the  north  line 
of  Harper    County,    Okla.,    200    miles. 

Quthrle,  Okla. — A  press  report  from  this 
place  quotes  George  Keeler  of  Bartlesvllle, 
Okla.,  who  Is  one  of  the  directors  of  the 
St  Louis,  Bartlesvllle  &  Pacific  Ry.,  as 
stating  that  the  road  will  be  built  and  that 
work  will  commence  soon.  The  report 
states  further  that  J.  J.  Curl  and  J.  W.  Gil- 
lespie, both  of  Bartlesvllle,  have  returned 
from  New  York,  where  they  went  to  con- 
tract for  the  building  and  equipment  of  the 
road,  which  is  to  run  when  completed  from 
Joplln,  Mo.,  to  a  connection  with  the  Orient 
road  at  Carmen,  Okla.  The  J.  C.  White 
Contracting  Co.  has  the  contract  for  the 
grading,  according  to  the  report. 

Lawton,  Okla. — Work  will  begin  Feb.  1, 
It  is  stated,  on  the  construction  of  the  St. 
Louis,  Springfield  &  Oklahoma  Western  R. 
R.,  from  Lawton  to  Salisaw.  Okla.,  250  miles. 
According  to  the  report  the  contract  has 
been  let  to  the  Cullen  Construction  Co., 
Newark,  N.  J.  A.  D.  Goodenough,  Sulphur, 
Okla..  In  General  Manager,  St.  L.,  S.  A  O. 
W.    R    R. 

El  Paso.  Tex. — Surveys  have  been  com- 
pleted to  Trinidad.  Colo.,  for  the  proposed 
new  line  of  the  El  Paso  &  Southwestern 
Ry.,  from  this  city  to  Trinidad.  Several  sur- 
veys for  a  route  have  been  made  but  the 
one  Just  completed  Is  said  to  be  the  most 
feasible  and  the  one  most  likely  to  be 
adopted.  J.  L.  Campbell,  El  Paso,  Is  En- 
gineer M.   of  W. 


Memphis,  Tex. — Oklahoma  Mineral  Belt 
Ry.  Co.  has  been  cliartered  with  capital 
stock  of  $10,000,000,  and  proposes  to  bulla  a 
line  from  Memphis,  Tex.,  through  Okla- 
homa to  Mount  Hope,  Ark.,  with  branchM 
to  El  Reno,  Okla.,  and  Ardmore,  Okla.  The 
directors  are  E.  E.  Williams  Of  Hobatt 
Okla.;  B.  M.  Berry,  John  Berry.  Henry 
Berry,  O.  E.  Sewell  and  Frederick  MoOU- 
liaon  of  Roosevelt   Okla. 

Republic,  Wash. — Spokane  &  British  Co- 
lumbia Ry.,  which  operates  40  miles  of  road 
between  this  place  cmd  Grand  Forks.  B.  C 
Is  making  preparations  to  extend  its  read 
from  the  former  place  down  the  San  Poll 
River  to  the  Columbia,,  and  thence  up  that 
stream  to  the  mouth  of  the  Spokane,  whlcb 
is  to  be  followed  into  Spokane,  a  total  dis- 
tance of  145  milea. 

Electric  Railways. 

Items    Arranged    Alphabetically    by    Statea 

San  Jose,  Cal. — ^Work  Is  to  be  commenced 
soon  on  the  construction  of  the  street  car 
lines  north  and  south  of  Santa  Clara  St,  (or 
which  L.  E.  Hanchette  of  the  local  electric 
railway  system  holds  the  franchises.  The 
lines  will  add  about  15  miles  to  the  system. 

Qreeiey,  Coio.— Oreeley  ft  Denver  By.  Co. 
has  filed  Its  articles  of  incorporation.  The 
company  has  a  capital  stock  of  $$0,000  and 
proposes  to  build  an  electric  railway  be- 
tween Greeley  and  Denver 'and  into  the  Cttm 
Creek  Country  east  of  here  and  to  funilili 
electrical  power.  The  road  is  to  run 
through  Weld,  Adams  and  Arai)ahoe  Comi- 
ties. The  incorporators  are  J.  D.  Uousemss, 
Max  Straus,  J.  S.  Flower,  James  WllUano. 
H.  G.  Clark,  J.  F.  Church,  all  of  Denver, 
and  John  C.  Mosher,  B.  D.  Wyatt  E.  J. 
Decker.  O.  M.  Houston,  Mayor  Oreen  and 
John  M.  B.  Petrikin  of  Greeley. 

Ciarkston.  Idaho.— Clarkston  Chamber  of 
Commerce  has  appointed  a  committee  con- 
sisting of  B.  H.  Llbby,  R  B.  Hooper.  F.  E. 
Brown,  F.  M.  Hinkly  and  J.  B.  Hoobler,  to 
take  steps  to  aid  a  project  for  the  oonstrac- 
tlon  of  an  electric  Interurban  railway  from 
Lewlston  and  Clarkston  to  Aaotln  and  As- 
atone.  The  project  Is  being  promoted  br 
Frank  McKean,  representing  eastern  pattiea 
Surveys  are  stated  to  have  been  started 
from  Anatone. 

Decatur,  Ind. — Fort  Wayne  A  Springfield 
Traction  Co.  will  soon  ask  for  bids  for  tlM 
construction  of  12  miles  of  electric  rallwar. 
L.   J.   Felderjohann,   President 

Terre  Haute,  Ind. — Terre  Haute  A  Metom 
Interurban  line,  according  to  advices  frta 
this  place,  will  be  constructed  by  the  le- 
cently  Incorporated  U.  S.  Construction  Co., 
of  Terre  Haute.  The  line  will  run  thnragb 
Pralrieton,  Mlddleton,  Fairbanks,  Scott  CItT 
and  Staffordshire  to  Merom.  It  is  expected 
eventually  to  build  the  line  on  to  Robinson. 
A  survey  of  the  Une  was  made  seveial 
months  ago.  when  the  line  waa  proposed, 
but  Donn  M.  Roberts  of  the  constnictlon 
company  Is  now  making  a  new  preliminaiT 
survey  in  order  to  eliminate  the  heavy 
grades   of   the   old   survey. 

Shreveport,  La. — The  Progresalve  LeagiM 
of  this  place  has  appointed  a  committee  to 
take  steps  to  secure  the  construction  of  as 
Interurban  line  between  this  place  and  Mar- 
shall, Tex.  S.  A.  Guy  Is  promoting  the 
project,  and  Is  also  having  surveys  mad« 
for  an  electric  car  line  In  the  city. 

Bay  City,  Mich.— WiUUm  Perkins  and  J- 
Allerdyce,  of  Detroit,  are  working  to  revive 
the  scheme  for  an  electric  railway  l>etwe«o 
this  city  and  Detroit  They  have  purchased 
the  right  of  way  for  a  portion  of  the  road, 
which  was  laid  out  by  the  promoters  of  tht 
Bay  City,  Caro  ft  Detroit  Electric  Une  In 
this  county,  and  are  securing  right  of  way 
In  Tuscola  County.  It  Is  hoped  to  start  eos- 
struction  work  this  spring. 

Kansas  City,  Mo. — Press  reports  from  thb 
city  quote  W.  J.  Knepp,  one  of  the  promot- 
ers of  the  proposed  Kansas  City,  St.  Joseph 
&  Excelsior  Springs  Electric  Ry..  as  statlnr 
that  the  capital  for  the  construction  of  thf 
road   had   been   practically  assured. 

Dayton,  O. — Peoples  Ry.  Co.  propoaes  to 
extend  Its  line  from  Falrvlew  Park  down 
Salem  Pike  as  far  as  Catalpa  Drive,  and 
then  to  cross  over  to  the  Covington  Plk«. 
thus   making  a   loop. 

Electric  and  Gas  Plants. 


Items    Arranged    Alphabetically    by    6tat«a 

Little  Rock,  Ark.— Ordinance  Is  befor* 
Council  to  grant  Municipal  Electric  On. 
franchise  for  electric  lights  and  hcatlog  Is 
this  city. 

Vallejo.  Cal. — ProiKMltlon  for  erection  and 
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maintenance  of  municipal  Ugh  ting:  system 
may  be  voted  on. 

MIddleton,  Idaho.— F.  Vandlvort  has  or- 
ganlzed  company  to  establish  an  electric 
UKht  system  here. 

Salmon,  Idaho. — ^Andrews  Light  &  Power 
Co.  of  this  city  has  been  Incorporated.  Capi- 
tal stock  Is  tso.eoo. 

Crawfordsvllle,  Ind. — City  Council,  accord- 
ing to  reports,  will  consider  a  proposition 
for  the  furnishing  the  city  with  a  new 
electric  light  plant. 

Knlghtstown,  Ind.— City  Council  will  soon 
ask  bids  for  the  reconstruction  and  re- 
equipment  of  the  munlclpcU  electric  light 
plant     The  estimated  cost  la   $20,000. 

Montlcello,  Ind. — ^The  Tippecanoe  Electric 
Power  Co..  of  Montlcello,  recently  incorjior- 
ated,  win  soon  ask  for  bids  for  the  con- 
struction and  equipment  of  a  new  and  mod- 
em iMjwer  house;  also  for  the  itoprovement 
and  raising  of  the  dam  In  the  Tippecanoe 
River  at  least  4  ft.  J.  Oarrett  Smith  is  Sec- 
retary. 

Tipton,  Ind. — ^The  Tipton  Electric  Light 
Co.,  J.  H.  Stewart,  Manager,  is  preparing 
to  ask  for  bids  for  the  Installation  of  a  600 
iL-p.  water  tube  boiler. 

Flanagan,  III. — Village  Board  contemplates 
Installing   electric   light   plant. 

Plnconnlng,  Mich. — Plnconning  Light  & 
Power  Co.  has  been  Incorporated  with  a 
capital    stock    of    110,000. 

Jessup,  Pa. — Jessup  Electric  Light  Co.  has 
been  Incorporated  for  the  purpose  of  furnish- 
ing this  borough  with  electric  lights.  John 
J.  Sweeney.  H.  V.  Lawlor  and  John  Smoul- 
ter  of  Jessup  are  interested. 

Edmonton,  Alta,  Canada. — R.  R.  Keely, 
City  Engineer,  advises  us  that  the  city  Is 
about  to  install  a  new  power  station  and  will 
require  six  miles  of  transmission  line  at 
10,000  volts,  3-wire  3-phase  60-cycle,  spacing 
of  poles  125  ft  and  spacing  of  wires  24  in. 
The  dty  will  require  all  line  material  in- 
cluding lighting  arresters  and  switchboard 
at  the  substation  where  2,300  volts  will  be 
distrlbnted.  There  will  be  8  or  9  incandes- 
cent circuits,  2  arc  light  circuits  and  a  pow- 
er circuit  The  city  Is  also  about  to  Install 
a  2,000  H.  P.  producer  gas  engine  power 
plant.  The  building  will  cost  about  18,000  or 
110,000  and  it  is  proposed  to  construct  It  of 
reinforced   concrete. 

Santa  Rosalia,  Chlh.,  Mexico. — ^Renato  L 
de  Uorambert.  of  Santa  Rosalia,  Chihuahua, 
has  applied  to  the  state  authorities  for  the 
concession  for  establishing  a  system  of  elec- 
tric lights  in  this  town. 

Water  Supply. 

Items    Arranged    Alphabetically    by    States. 

Rusaellvllla,  Ark. — Franchise  for  water 
works  has  been  granted  C.  S.  Bacon,  Pine 
Bluff,   Ark.,   and   tie  wHl   Install  plant 

Santa  Barbara,  Cal. — R.  B.  Qraham,  San 
Jose,    Cal.,   is   promoting   a     water     supply 

f>rolect  for  the  oil  fields  in  Kern  County, 
t  u  proposed  to  secure  water  in  the  Cuy- 
ama  valley.  The  pipe  line  will  pass 
through  Ventura,  Santa  Barbara,  San  Luis 
Obispo  and  Kern  Counties  and  will  cost 
approximately  )100,00D.  From  the  source  of 
the  supply  to  the  oil  fields  there  la  a  drop 
of  8,000  ft,  with  such  a  fall,  it  Is  believed 
that  the  high  ridge  that  Intervenes  about 
midway  of  the  country  to  be  traversed  by 
the  pipe  line  will  be  surmounted  Inr  means 
of  the  force  acquired  without  artincial  as- 
sistance. 

Vallalo,  Cal. — Bond  issue  for  enlargement 
of  municipal  water  supply  may  be  voted  on. 

Oes  Moines,  la. — laocal  water  compeuiy 
proposes  to  make  extensive  improvements 
to  its  water  supply. 

Rossvllla,  III. — Town  has  voted  89.000  of 
bonds;  part  of  this  will  go  for  improving 
water  works. 

Gloucester  City,  N.  J. — City  proposes  to 
construct  water  mains  in  East  Brown,  E^ast 
Bergen,  Chambers,  Oaunt  Somerset  Cath- 
erine and  Francis  Sts. 

Oswego,  N.  Y. — City  Water  Department, 
Victor  Belisle,  President,  will  probably  at 
once  take  steps  to  let  contract  for  securing 
water  supply  from  the  lake.  Cost  of  work 
is  estimated  at  about  825,000. 

Columbus,  O. — Board  Public  Service  has 
authorized  expenditure  of  820,000  for  ex- 
tending water  mains,  the  work  being  done 
in  order  to  give  employment  to  the  unem- 
ployed  in  this  city. 

Balolt,  Kan. — City  has  voted  bonds  for 
water  works  and  electric  lights. 

Hudson,  O. — Town  has  been  presented 
with   funds  for  installing  water  works. 

Sharon,  Pa. — Sharon  Water  Works  Co.  U 
to  Install  pump  to  cost  about  825,000. 


The 

New  York  Continental  Jewell 

Filtration  Company 

NEW  YORK 

Contractors  for  FILTERS 

and 

WATER  SOFTENER  PLANTS 


Philadelphia,  Pa.— Following  allotment  of 
proceeds  of  a  bond  sale  has  been  made:  Re- 
pairs to  pumping  stations.  8180,000;  high 
pressure  fire  main  extension,  center  of  city, 
8150,000;  filtration,  pipe  lines,  860.000;  exten- 
sion to  water  system.   8117,500. 

Knoxvllls,  Tenn.— Knoxville  Water  Co.  has 
secured  five  acre  site  for  a  pumping  sta- 
tion. 

Bay  City,  Tox.— City  has  disposed  of  810,- 
000  of  water  works  bonds  and  will  take 
immediate  steps  for  constructing  the  plant 

Fort  Worth,  Tax.— City  has  purchased  site 
on  which  to  construct  water  supply  reser- 
voirs.   E.  C.  Woodward  is  City  Engineer. 

Teague,  Tex. — City  voted  Jan.  2  on  issuing 
850,000  of  bonds  for  constructing  water 
works.  Maxcy  Engineering  Co.,  Houston, 
Tex.,  are  the  Engineers. 

Medford.  Wis. — This  place  has  voted  to 
issue  830,000  of  bonds  for  Installing  water 
works. 

Markdale,  Ont.^A  new  water  works  sys-  mFAia^i?Di7V    tiraT^n    ^srf\jivc    awrk 

tern  for  thlsplace  is  now  under  consldera-  MUHlJiKJH      Y/AliLK     WUK&.0    Aau 

tlon  by  the  Town  Council.  CBMrvT>  rVkM'Daiw     ttt* 

Puebia,  Maxico.-The  city  authorities  have  ^H-WJiK  COMPANY,  LTD. 

under   consideration   plans   for   the   enlarge-  NOTICE  TO  CONTBACTORS. 

ment   of   the   present   water   works   system,  >rh«   nhnvo    Pnmniinv    lo    nronarwi    tn    ro- 

the    projected    Improvements    to    cost    84,-  7"*   *™'*    Company    Is    prepared    to    re- 

000,000.  ceive    tenders    from    competent    contractors 

^^^^^^^^^^^^^^^^^^^^^^______  for  the  construction  of  the  following  works 

~~^~^^"~^^^^~~""~~~~~~^^~~^"^^~  to  be  executed  In  the  Immediate  neighbor- 

CONTENTS  OF  JANUARY  I  ISSUE   OF  *">°^  °'  **>«  ^"y  °'  Monterey,  N.  L.,  Mex- 

ENOINEERINd  CONTRACTINQ.  "^^^^  geronimo  qr.vvity  supply. 

P                 .  Tender  No.   I. 

V\ir     J  1  ^°'^  *^^  construction  of  about  3,000  lineal 

A  Word  from  the  Publisher  Telling  of  metres  of  forty-two  Inch  internal  diameter 

the  Plans  for  1908 1  concrete  conduit   extending   from   San    Oer- 

CoNCBKrE  SkctiON'  onlmo  to   the  Obispado  Reservoir,   including 

Concrete  Block  Silo  Construction 2  J^^^^**°"    ""^   ""   ""'"   '"""''    >"="»«"»»' 

A  Method  of  Constructing  Wall  Forms  OUTFALL  SEWER. 

Without  Studding  or  Bracing 2  Tender  No.  U. 

Method   and   Cost   of   Constructing   a  For  the  construction  of  about  12.000  lineal 

;«>-ft     Reinforced     Concrete     Arch  "J^*™/   °'  "?»'"   °""»"   »«''«'••   ^""'"K   «» 

Bridce  1  '         from     thirty-six     Inches     to     forty-two 

T.   J       ..   "ti""  -1".         r'-n j"^""  Inches  In  Internal  diameter,  and  constructed 

Hydraulic  Properties  of  Reground  Ce-  „,  ^^^^^^^  ^^^^^  ^„  ,„^^^  „,  brickwork, 

™"'*rn  '^j'in •' "n j^  including   the   excavation   of   trenches,    con- 

Tests  of  Bond  Between  Plain  Bars  and  strucUon    of    tunnels,     bridges,     manholes. 

Concrete    5  shafts,  and  all  other  work  Incidental  there- 

Earth  and  Rock  Section  :  to. 

Method  and  Cost  of  Driving  a  Short  Tenders  Nos.  III.  A  IV. 

Tunnel  for  a  Sewer 6  Tenders  are   also   required   for  the   lining 

Cost  of  Digging  Holes   and    Planting  »"^  roofing  of  two  reinforced  concrete  serv- 

Trees  and  Shrubs                                    8  '"^^   reservoirs,    each   of   ten   million   gallons 

Method    of    Drilling    and    Marking 'a  <=»P»°"y  ^°'  ^^^  Estan.uela  and  San  Oer- 

Rock  Tunnel.  ■. . .   ...9  "T,  T  .         .        ™=,  ««» 

nrMraiT   A»xTf-tBe.  Sealed  tenders,   addressed   to  THE  MON- 

UENEKAI.  ARTICLES .  TERET     WATER     WORKS     AND    SEWER 

Methods    and    Cost    of   Transmission  company,  limited,  win  be  received  at 

Line   Construction I2  j^^  ^f^^^^  „,  j^e  Company,  No.   l«l  Mata- 

Methods  and  Costs 15  moros  Street  on  or  before  Friday  the  24th. 

Systematic  Analysis  of  Cost  Data 16  day  of  January,  1908,  at  12  o'clock  noon. 

Practical  Suggestions  on  Computing..  .16  Plans    and    specifications    may    be    seen. 

Engineering  LiTEBATUBE  Index  Section.  10  *"*  *'»"''  proposal  forms  obtained,  on  ap- 

plication    to    the    undersigned.      The    Com- 

^^——^^•^^^^^^^^^-^——^^^^^—   pany  reserves  the  right  to  reject  any  or  all 

DRAINAGE  WORK.  '"^•,^^,, 

,.>,,...  .    TT  .^'  "^  '  ."'•  Chief   Engineer, 

r^.  ..!    Commissioners     of    Union     Dmlnage    jg,    Matamoros   St,   Monterey,   N.    L..   Mex- 
DUtrict   No.    One,    will    receive   bids    under       ^^      20th.   December.   1907.  2-2t 

seal,   for  constructing  a  ditch  In    Sub.   Dis-    ^___^.^_^— ^^— .^^^— ^ 
trict  No.  3  of  said  Union  Drainage  District, 
on   Wednesday,    January   15th,    1908,   at   the 
office  of  M.  A.   Stiver,  Walnut.  III. 

Length  of  ditch  19.800  feet— 14  feet  bot- 
tom, slope  1  to  1  berm  S  ft.  Yardage  60,- 
000. 

Plans  and   specifications   may   be   seen  at 
the  office  of  M.   A.   Stiver.   Walnut,  Illinois. 
C.   B.   KEIGWIN, 
JAMES   FOLEY, 
A.     G.    TUCKERMAN, 
2-lt  Commissioners. 


DRAINAGE  TUimEL. 

Colorado   Springs,  Colo. 

Bids  will  be  received  for  the  driving  of 
about  14,000  feet  of  deep  drainage  tunnel, 
to  be  7  X  10  ft.,  also  the  sinking  of  about  600 
ft.  of  shaft,  to  be  5  x  10  ft  In  the  clear.  In 
the  Cripple  Creek  .  Mining  District. 

Bidding  will  close  on  January  15,   1908. 

Address  E.  D.  MARR,  Secretary,  Colorado 
Springs,   Colorado,   for  specifications. 


BUILDING  AND  GRADING— U.  S.  En- 
gineer Office,  Wheeling,  W.  Va.,  Dec.  27, 
1907. — Sealed  proposals  for  constructing 
guide  walls,  grading,  paving,  etc.,  at  dam 
No.  13.  Ohio  River,  will  be  received  at  this 
office  until  11  o'clock  a.  m.,  eastern  time, 
Jan.  25,  190S,  and  then  publicly  opened.  In- 
formation furnished  on  application.  F.  C. 
Boggs,  Capt  Engrs., 


Coitraetors'  Supplies  ind  HeiTi  Hardwan 

LesdFnmacea 

Jute  Packing 
^fl  Joint  Runnera 

ChUing  Tools 

AD  Kladi  al  CaMlBti  to  Cider 

scon.  Nn.  A  wniT  ca,«»»-^'eg'?s-k'ai|'~* 
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ENGINEERING-CONTRACTING 


Vol.  XXIX.    Na  2. 


WANTS 

Ondfaplayad  Cards  tmdar 
tUa    hwwihig    oort  only 

One  Cent  a  Word 

Obeyed  tlM  aa  Inch. 


II 


WANTS 

UndimUyed  ObixJi  tmdar 
tUa    heading    coat  only 

One  Cent  a  Word 

Duptayed  $1.00  an  Ineh. 


If 


DRAFTSMEN,  Chief  Architect,  $2,000 
Aichitectural,  $1,200.  Structural,  $l,fiOO, 
Bridge.  $1,200,  Mechanical,  $1,200,  Civil, 
$1,000.  Beginners,  $600  to  $900.  Either 
positions  open.  Write  for  free  information, 
HAPGOODS,  306  Broadway,  New  York, 
or  1010  Hartford  Building,  Chicago 

Bngineera,  draftsmen,  Buperintendents,  in- 
■pecton  and  foremen  are  wanted,  to  accept 
the  many  different  positions  open  to  our 
members  only. 

Every  Technical  Man  should  qualify  aa 
early  as  possible  for  membership  in 

THE  ENGINEERING  AGENCY.  Inc. 

Annual  Membership  $4.00 
Est.  1808  Monadnock  Block.  Chicago 


WANTED — Two  experts  on  concrete  and  re- 
inforced concrete  construction,  design  of 
forma,  etc.,  are  open  for  engagement.  Ad- 
dress "Bxperta,"  Engineering-Contracting, 

S5S  Dearborn  St.,  Chicago,  111.  IStf 

WANTED — ^Information  concerning  the 
mixtures  for  painting  iron,  process  of 
manufacture  of  tracing  cloth,  and  where 
the  most  powerful  hand  pump  can  be  ob- 
tained.— J.  8.  Craigue,  Jeddo,  Fa. 

WANTED — Competent.  experienced  me- 
chanical draftsman  with  110,000  to  |1S,000 
capital.  Oood  establiahed  business.  Ad- 
dress Bex  SIS,  care  of  Engineerlng-Con- 
tisetlns,   SU  Dearborn   8t,   Chlcaga. 

WANTED — ^An  Engineer  to  take  charge  of 
Parish  rocul  system.  Salary  about  S76 
monthly.  Good  opportunity  for  youngman. 
Apply  to  Louis  C.  Bulkley,  Avalon  Farm, 
R.  F.  D.  No.  I,  Benton,  Loulaana,  stating 
experience  and   reference.  1-St 

WANTED— ClTil  Engineer  (S4)  with  exten- 
sive general  oontTacting,  designing,  sstl- 
matlpg  and  organising  experience,  desires 
engagement  Address  "Box  S3,"  care  of 
Bngineering-Contracting,  S66  Dearborn  St., 
Chicago,    m.  S6-St 

WANTED— Position  as  draftsman.  Have 
had  t  years'  experience  In  machine  Sbc9 
aad  t  Tears  in  drafting  room  on  mechan- 
ical, eleotrlcal  and  hydraulic  machinery, 
Btruotural  work  and  tool  dealan;  also  one 
7«ar  oa  CMnent  mill  work.  Prefer  loca- 
noa  In  eastern  Pennaylyanla  or  New  Jer- 
sey, but  will  go  anywhere.  Address  "A. 
K.  B.,"  care  of  Engineering-Contracting, 
tH    Dearborn   St.,    Cbloaca  MkK 


WANTED— T.  R.  Hasley,  of  Iowa  FWls, 
Iowa,  Chief  Engineer,  Dee  Moines,  Iowa 
Vaila  A  Northern  Railway,  will  soon  bs 
open  for  a  new  engagement  M-2t 

WANTE!D— A  thoroughly  competent  con- 
crete superintendent,  familiar  with  all 
kinds  of  concrete  construction,  and  able 
to  handle  men,  is  open  for  engagement 
Can  All  position  about  March  1.  Address 
F.  J.  Whitney,  307  Thirteenth  St,  IiewiB- 
ton.  Idaho.  1-St 

WANTED— POSITION  — Engineer  with  IS 
years'  experience;  expert  locating  aogl- 
heer;  also  contracting  experience;  design- 
ed utrge  amoimt  of  reinforced  concrete 
work;  best  of  references.  Address  "J.  A. 
B.,"  care  of  Etaglneering-Contiactlng,  S66 
Dearborn  St,  Chicago. 

WANTED — Engineer  and  Builder,  thor- 
oughly acquainted  with  the  trade  In  and 
about  New  Tork,  desires  to  represent  a 
responsible  flrm,  either  in  selling  acme 
article,  or  In  figuring  for  contracts.  Ad- 
dress "B.  M.  S.,"  care  Englneering-Con- 
tracting.  lS-21  Park  Row,  New  Torlt.  1-St 

ASSISTANT  CONSTRUCTINa  BNOINEBR 
— 11  years'  all-round  exi>erlenee;  all  classes 
of  construction  work,  open  (or  engage- 
ment after  January  1.  Prefers  small  dty, 
located  in  West  or  Middle  West  and  per- 
manent situation.  Oood,  rapid  draftsman, 
also  field  and  purchasing  work.  Address 
Box  1S4,  Bwlnk,  Colo. 

WANTED  — POSITION— .Tropics  preferred. 
Efficient  engineer  and  superintendent  re- 
cently in  charge  of  extensive  publlo  works 
in  South  America.  Successful  In  organ- 
ising and  managing  large  forces  of  men. 
Thorough  command  of  Spanish  Familiar 
with  cost-keeping  accounts  and  reoords. 
Experienced  In  railroad  work,  rood  con- 
struction, harbor  improvements,  street 
paving,  sewers,  waterworks,  dams,  canals, 
drainage  and  irrigation.  Address  "B.  B. 
S.,"  Engineering-Contracting,  S66  Dearborn 
St,  Chicago.  U-8t 


J.  P.  GRAHAM, 


0 
RAILROAD  LABOR  AOBNT 

Al  daises  of  Laboreis  la  Any  Nsmfaar 
8TTPPLIXD  FREE 

OsssffStsat  Vomata  a  Specialty. 

Sanricss  Ouaaptae*  8al  lifstSasy 

WBITX  OR  WIRE 

SM  WosUngtoa  Avaaoa  Smrtk 

MINNEAPOLIS.  MINN. 


VULCAN  IfiON  WORKS 

CHICAGO 


TEST  BORINGS 

for  FoutidatiofM.  Bte. 

ARTESIAN  WELLS.  DRIVEN  WBLLSi, 
PUMPINOAPPARATUS 

J.  E.  Feeley  &  Company 

45  aouth  MarlMt  ClsMt.  BOSTON 

.  SaiMt  tor  ntliakta 


CMTTIACTORS  AND  ENGINEERS 


I 

< 


Uso  Nish'8  Eipiditlous  Hoturer 

A  book  containing  200  pages  of  indexed 
tables,  which  ibow  at  a  glance  tha 
cubic  contents  of  any  stone  or  pack- 
age according  to  iu  length,  breadth 
and  depth.  Used  by  Contnctor^ 
Ouanymen  and  Bngineen  all  over  the 
world.  Order  of  your  bookseller  or 
address  the  publisher.  1907  Bdition 
Printed  entirely  from  New  Plates. 
t3.S«  Postpaid. 

A.  V.  NASH 

17  StaU  Street  NEW  YORE 

tsad  for  Sample  Pagas 


tt 


WANTS 

Xlndisplayed  Cards  tmder 
tUa    beading   cost  only 

One  Cent  a  Word 

Displayed  tl.OO  an  Inch. 


WANTED — ^Position  as  manager,  superin- 
tendent or  chief  engineer  with  talhrur 
company  or  general  contractors,  by  dru 
engineer  of  SO  years'  broad  expwtence. 
Short  line  preferred.  Can  show  reaoita 
Two  years  present  position  as  msnacer 
short  line.  Wish  change  of  location.  Ad- 
dress "B.  O.,"  care  E^glneertnc-Contraet- 
Inff,  SS6  Dearborn  St,  Chicago,  UL        Mtf 

WANTED — Qraduate  Civil  Engl  near  JssItss 
position  on  Faciflo  Coast  Wide  •xparlsDos 
land  and  harbor  surveys,  undergrooDd 
conduit  and  telephone  construetlon  worib 
concrete  bridge  design,  canal  and  Ibtm 
work.  Irrigation  projects,  estlioatsa  etc. 
FIrst-cIass  references.  Address  "B.  J.  B.," 
6*9  a  Tenth  St.  San  Jose,  CaL 

WANTE3>— Position  aa  Superintendeot  of 
construotloB.  A  thorougnbr  rdlable  mas 
of  long  experience,  familiar  with  aO 
Unds  of  building  construction  and  the 
practical  details  of  architectural  work, 
would  like  responsible  i>osltion  in  efaarge 
of  extensive  building  operationa  In  Bos- 
ton   or   vlclnl^.       Address    "Snperlatend- 

..    .    ««»_«^  ^M.       *« — . ,      MpTS      I 


ent"  S  Wabon  St,  Roxbury, 


SMt 


WANTE3>— Totmc  dvll  engineer,  soocesadil 
organiser  and   manager.     Ebtperienced  la 

Saneral  heavy  construction,  especially  rs- 
ifvoed  concrete,  desires  change  ts 
southwest  or  CalUomla;  present  sskiy 
1200  per  month;  would  represent  rapotabls 
contractor  or  manufacturer,  and  wouU 
like  Interest  In  profits.  Address  "Box 
41S,"  care  of  Engineering-Contracting,  Ki 
Dearborn  St.,  Chicago. S-lt 

SITUATION    WANTED— Construction    Bs- 

eneer  <»en  for  engagement  Age  M. 
ttely  Chief  Engineer.  Experienced  Is 
steel  cmd  masonry  bridges,  buildings,  oos- 
veying  machinery,  water  powers,  turn, 
ahops,  foundatlona,  rallroalda.  relnforoM 
concrete  oonstructlon,  etc  Competent  to 
prepare  complete  designs.  astlmataa 
plans,  reports,  and  spedfleatlons,  sod  to 
superintend  construction.  Address  "C3ilai 
Engineer,"  9S  Turner  8t,  Qrand  Rapids. 
Mich. 1-W 

WANTED — Position  as  Superintendent. 
Manager  or  £higineer.  Can  report  at 
once.  Mem.  Am.  Soc.  C.  E.  Tw«st7 
years'  experience  on  water  powers,  mmiie- 
Ipal  Improvements,  railroads,  canals,  soft 
ground  timnels  and  heavy  foundattODi. 
lost  five  years  Superintendent  of  ood- 
struotkm  of  pneumatlo  foundations,  deep 
water  ootCerdams  and  reinforced  coocreta 
Address  "C.  E.— A.  B.,"  care  of  BngtMsr- 
Ing-Controotlng,  S5S  Dearborn  St,  Oil- 
cage  S-lt 


FOR  SALE  OR  RBNT 

Two  Vulcan  shovels,  1}  yard  and  2} 

yard,  3  sets  engines. 
Two  42'  gauge  saddle  tank  9  z  14. 

locomotives,  saddle  tank. 
Two  36'  gauge  locomotives,  saddk 

tank,  9  x  14. 
30  and  fi6  lb.  relayers  with  plates. . 


Tractjoo  snglBss,  bolstiag  ( 

Harpbr  Machinbrt  Compant 

Park  Row  Building,  New  YcA 

Tarda  and  Bhopa,  Bl«osflal&  K.  J. 


AVOID  ERRORS 


FOR  RENT 

Portable  Engines,  Boilen,Hoisten,OoB- 
pFe88on,Derricks,Centrifng«l  aad  Direct 
Acting   Pumps,    and    Dtviog  Outfits. 

lUrrlBEsmaIaa.WIH«SM»  HnrlM 


Digitized  by 


Google 
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We  shall  welcome  any  news  notes  that 
our  readers  may  send  in.  Notes  of  con- 
tracts awarded,  bidding  prices,  etc.,  will  be 
especially  acceptable. 

BIDS  ASKED 


Bridges. 

L.'OrlKtiial,    Ont Jan.  8 

Geneva.    Neb Jan.  1 

Fremont,    Neb Jan.  1 

Napoleon,   O an.  1 

Alexandria,    La Jan.  1 

Memphis,    Tenn Jan.  IB 

Memphis,    Tenn Jan.  IB 

Armour,    3.   Dak Jan.  16 

Denver,    Colo Jan.  .16 

Nashville,    Tenn Jan.  1 

Julesburg.    Colo Jan.  IB 

KttUnning.    Pa.     Jan.  16 

Elizabeth,   N.   J Jan.  16 

Napoleon,    O Jan.  8 

Great    Falls,    Mont Jan.  16 

Vktoria.    B.    C Jan.  1 

Cincinnati,    O Jan.  IB 

Savannah,   Oa Jan.  16 

Troy,    O Jan.  8 

St.  Charles,  Mo Oct.  SO 

BttUdlngs. 

Wlnnlbago,    Neb Dec.  4 

Martlnsbure,    W.  Va Dec.  U 

Houston.  Tex.   Dec.  11 

Wlnnii>eK,   Man Jan.  1 

Lancaster,  O Jan.  1 

Cortland,   N.   T Jan.  8 

Jersey  City,  N.  J Jan.  8 

Jersey  City,  N.   J Jan.  8 

New  York,   N.   T Jan.  8 

Brooklyn,    N.    T Jan.  8 

FUnt,   HIch Jan.  8 

Upland.  CaL    Jan.  8 

Conway,   Ark.    Jan.  8 

Indianapolis,  Ind Jan.  15 

East  Uverpool.  O Dec.  11 

Brooklyn,    N.    T Jan.  8 

Pine   Ridge,   S.   Dak Deo.  4 

National    Soldiers'      Home, 

Va Dec.  26 

KtcbmoDd,   Va Dec.  11 

Ashevine,    N.   C.    Dec.  26 

RoUa,    N.    Dak Jan.  1 

Auburn,    Ind Jan.  1 

New  Orleans,    t* :  Jan.  16 

Freeport,    m.    Jan.  16 

Fort  MoPheraon,  Qa Jan.  16 

Gainesville.    Oa Dec.  26 

Washington,   D.  C Jan.  1 

Portland,    Ore Jan.  8 

New  Fort  liyon,   Colo Jan.  8 

Poplar,   Mont Dec.  11 

Mitchell.    S.    Dak.    Dec.  26 

Fort  Adams,  R.  I Jan.  1 

UUwaukee,    Wis Jan.  16 

Little    Rock,    Ark Jan.  IB 

Paris.    HI Dec.  26 

Fredonia,    N.    T Jan.  16 

Richmond.    Ind Jan.  1 

'West  Atlis,    Wis .Tan.  8 

Mount    Pteamnt,    Mich Dec.  26 

Monterey,    Cal Jan.  16 

Moorhead,  Minn Jan.  IB 

Faribault,   Minn Jan.  16 

Terre  Haute,    Ind nee.  2S 

Bethel.  O Jan.  16 

Madison.    Wla    .Ian.  8 

Salem.    Ind Jan.  16 

FOrt    Riley,    Kan Jan.  IE 

Fort    Monroe,    Va Jan.  16 

Bheyenne,    N.    Dak Jan.  16 

Tonncstown,   O .Tan.  1 

Fergus   Fails.    Minn Jan.  16 

Rochester.    Minn Jan.  IB 

Chattanooga.    Tenn Jan.  8 

Bluefleld,    W.    Va Jan.  8 

Mankato.    Minn Jan.  16 

Alptoe,   Tex Jan.  8 

Columbus,    O.       Jan.  8 


Jan. 

21. 

Jan. 

14. 

Jan. 

15. 

Jan. 

15. 

Jan. 

16. 

Jan. 

18. 

Jan. 

18. 

Jan. 

IK. 

Jan. 

20. 

Jan. 

22. 

Jan. 

27. 

Jan. 

2». 

Jan. 

Z». 

Jan. 

30. 

Jan. 

SU. 

Jan. 

31. 

Jan. 

31. 

Feb. 

3. 

Feb. 

4. 

Keb. 

IS 

Jan. 

18. 

Ian. 

16. 

Ian. 

16. 

Jan. 

15. 

Ian. 

16. 

Ian. 

15. 

Ian. 

15. 

Ian. 

15. 

Ian. 

15. 

Ian. 

16. 

Ian. 

16. 

lan. 

15. 

Ian. 

16. 

lan. 

16. 

Ian. 

17. 

ran. 

17. 

ran. 

18. 

ran. 

18. 

ran. 

SO. 

ran. 

20. 

ran. 

20. 

ran. 

SO. 

ran. 

20. 

Ian. 

20. 

ran. 

20. 

ran. 

21. 

ran. 

SI. 

ran. 

21. 

ran. 

SI. 

<aa. 

3S. 

an. 

ss. 

ran. 

ss. 

ran. 

22. 

ran. 

23. 

an. 

24. 

Ian. 

24. 

ran. 

85. 

an. 

SS. 

an. 

so. 

ran. 

31. 

rab. 

1. 

>b. 

1. 

>K 

1. 

>fe 

8. 

■eh. 

4. 

^eb. 

6. 

>b. 

6. 

IV*. 

7. 

"eb. 

7. 

Vb. 

8. 

Vb. 

8. 

>.b. 

(. 

'tib. 

11. 

leb. 

14. 

Vb. 

16. 

•rib. 

17. 

••b. 

18. 

Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 

Feb. 
Feb. 
Feb. 
Feb. 
Mar. 


Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jaui. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
.Tan. 
Jan. 
Jan. 
Jan. 
Jan. 


Jan. 
Jan. 

Jan. 
Jan. 
Jan. 


Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Feb. 
Feb. 
Feb. 
Feb. 
May 


Roads  and  Streets. 

16.  Guthrie.    Okla Jan.  8 

16.  Brooklyn,    N.    T Jan.  8 

16.  Baltimore,    Md.    Jan.  8 

16.  Berwyn,  111 Jan.  16 

17.  Kansas   City,    Mo Jan.  8 

17.  Washington,   Pa.    Dec.  ix 

17.  Kansas   City,    Mo Jan.  8 

18.  Fori    Washington,    Md Dec.  Ix 

18.  Fort    Scott,    Kan Jan.  8 

18.  Memphis,   Tenn.    Jan.  16 

20.  Albany,     N.     T lan.  8 

20.  Pittsburg,    Pa.    Jan.  16 

20.  Chicago,    111 Jan.  16 

20.  Chicago,    111 Jan.  16 

20.  Danville.    Ind Jan.  15 

21.  Noblesvllle.    Ind.    Jan.  16 

22.  Baltimore,   Md.    Jan.  16 

23.  Cincinnati.    O Jan.  8 

28.  Albany,    N.    T Jan.  8 

24.  Richmond,  Ind.    Jan.  8 

1.  Kennett   Square,   Pa Jan.  16 

1.  Newarli,   O.    Jan.  15 

3.  Hempfleld,  Pa.    Jan.  15 

3.  Toungstown,   O.    Jan.  15 

3.  Harrisburg,    Pa.     Jan.  16 

3.  Salem,    Ind.    Jan.  IB 

3.  Crawfordsville,    Ind Jan.  15 

4.  Ttllllncs.   Mont    Nov.  ?- 

4.  Madison,   Ind Jan.  16 

6.  Manistee.   Mich Jan.  15 

6.  Washington,    Pa Jan.  16 

7.  Fort    Washington,    Md Jan.  16 

2.  FayetteviUe.   Tenn Jan.  15 

Sewers. 

15.  Oakland.     CM Jan.  1 

IS.  Washington,   D.    C Jan.  15 

17.  Kansas   City.    Mo .Ian.  8 

18.  McMechen,    W.    Va Jan.  16 

20.  Scranton,   Pa.    Jan.  IB 

20.  Pittsburg,   Pa.    Jan.  IB 

20.  Brio,    Pa.    Jan.  16 

20.  Jersey  City,  N.  J Jan.  16 

21.  Milwaukee,    Wis Jan.  IB 

23.  St.   Paul,   Minn Jan.  16 

24.  Monterey,    Mexico    Jan.  8 

24.  Richmond,     Ind Jan.  8 

24.  Wilmette,   ni Jan.  16 

24.  Springfield,   O Jan.  15 

27.  Berea,   O Jan.  16 

31.  Canton,   O Jan.  IB 


Water  Supply. 


16.  Femandina,   Fla Jan. 

28.  Fort    William    H.    Seward, 

Alaska    Jan. 

82.  Brook^,   N.    T Jan. 

24.  Fort    Barrancas,    Fla Jan. 

24.  Monterey.   Mexico    Jan. 

Hiscellaneoos. 


16.  Brooklyn,   N.   T., 

Removing  Columns,  Jan.      8 
18.  New   York,   N.    Y., 

Dry  Dock,  Dec.   18 
18.  Sioux   City,   la.. 

Stone  Walls,  Jan.    IB 
80.  Cincinnati.   O.. 

T.ork  and  Dam,  Dec.    26 

20.  Boston,    Mass., 

Gate  Chamber,  Jan. 

21.  Cincinnati.  O., 

Dredee  Repairs,  Jan. 

26.  Wheeling.   W.   Va.. 

Ouldn  Walls,  Etc.,  Jan, 
25.  Wilmington,    Del., 

Metal  Work,  Jan. 

27.  National   Soldiers'   Home.   Va., 

TImbor   Revetment.  Jan. 

27.  Port  Terry.  N.  Y., 

Timber  Bulkhead,  Jan. 

28.  Fort    Riley.    Kan.. 

Corral  Fence,  Jan.    16 

30.  Soldiers  Home.  Cal., 

Concrete  Dam.  Jan.    15 

31.  Albany,  N.  Y.. 

Barge  Canal,  Jan.    16 
1.  Montgomery.   Ala.. 

Wooden  Hull,  Jan.     IB 

3.  Los   Angeles.    Cal., 

Steel   Cell  Work.  Jan.    15 

4.  E>le.   Pn.. 

Steamhont   Landing.  Dec.    25 
6.  Muskegon,  Mich., 

Pile    Revetment,  Jan.      8 
1.  Buenna  Alrps.  Anrentlna, 

Subways.  Nov.    80 


Excavation,  Earth  and  Rock. 

Jan.    16.  Fort  Hamilton.   N.   Y. 

Oradlng-    Etc.  Dec.    86 
Jan.    16.  Colorado  Springs.  Colo.. 

Tunnel.   Shaft,  Jan.      1 
Jan.    15.  Baltimore,   Md., 

Filling,  Jan.      8 


Jan.    15.  Bradley,   Ark., 

L«vee  Work,  Jan.      8 
Jan.    15.  Walnut,  111., 

Drainage  Ditch,  Jan.      8 
Jan.    16.  Detroit,   Mich., 

Dredging,  Dec.    18 
Jan.    16.  EsthervlUe,  la. 

Drain,  Dec.  26 
Jan.    16.  Plainfleld,   Wis., 

Ditch   Work,  Jan.      1 
Jan.    20.  San   Bernardino,  Cal., 

Ditch  Work,  ,Jan.    15 
Jan.    24.  Logansport,  Ind., 

Ditch  Work,  Jan.      8 
Jan.    27.  North   Yakima,   Wash., 

Irrigation  Ditch.  Jan.       8 
Feb.      1.  New  York,  N.  Y., 

Dredging,  Jan.      8 
Feb.      1.  Ottawa,    Ont.. 

Tront  Canal,  Dec.    18 
Feb.      5.  Prophetstown,    III., 

Drainage  Work,  Jan.    15 
Feb.     6.  Wilmington.   Del., 

Dredgthg,  Jan.     16 
Feb.    10.  RIverton,  Ala., 

Excavation,  Klprap,  Etc.  Jan.    IB 
Feb.    19.  Aberdeen,  Wash., 

Filling,   Dike,  Jan.    16 


Materlal8,Machines,Sapplies,Tools,Btc. 

Jan.    16.  Manila,  P.  L. 

Pv 
Jan.    15.  Winnipeg, 


Pumps  and  Motors,  Get    •• 
Man^ 


Jan.  16.  Washington,    D.    C, 

Pumps,  Motors,  Cranes,  Etc.,  Dec    11 


^ater  Pipe,  Dec.     i 
).    C, 
.  ....,.«,  ^^^^.=,  Cranes 
Jan.    16.  Grand  Rapids,  Mich 

Stone,  Dec.    IS 
Jan.    16.  Winnipeg,  Man., 

Fire  Hydrants,  Jan.     1 
Jan.    15.  Oakland,   Cal., 

Hose   Wagons,  Jan.     1 
Jan.    16.  Oakland,   Cal., 

Fire    Engines,    Boilers,  Jan.     1 
Jan.    16.  Brooklyn,   N.  Y., 

Boiler,   Etc.,  Jan.      8 
Jan.    15.  Baltimore,   Md., 

Pig   Lead,  Jan.      8 
Jan.    15.  Baltimore,   Md., 

Cement  Pipe,  Etc.,  Jan.       8 
Jan.    15.  Baltimore,   Md., 

Pipe  l<ittlng8,  Jan.    15 
Jan.     15.  Marlon,    Mass., 

Pipe,  Etc.,  Jan.    15 
Jan.    18.  Providence,   K.   1., 

Vacuum  Cleaning  System,  Dec.    86 
Jan.    80.  Washingiton,   D.   C., 

Engine,    Oonerator,    Etc.,  Jan.      1 
Jan.    20.  Albany,  N.  Y., 

Traprock  Gravel,   Etc.,  Jan.     IS 
Jan.    21.  Washington,   D.    C, 

Electric  Truck,   Brick,   Etc..  Jan.    15 
Jan.    22.  Brooklyn,  N.  Y., 

Lumber,   Cement,    Etc.,  Jan.      8 
Jan.    22.  Brooklyn,  N.  Y., 

Traveling  Cranes,  Jan.      8 
Jan.    22.  Milwaukee,  Wis., 

Hardware,  Jan.    16 
Jan.    24.  New  York.    N.  Y., 

Fire   Hose,   Etc.,  Jan.    16 
Jan.    24.  Jacksonville.   Fla., 

Elevators,  Jan.    15 
Jan.    87.  Washington,    D.    C, 

Rock  Drills,  Hose,  Etc.,  Jan.      8 
Jan.    28.  Toronto,    Ont., 

Pumolnv  Engine,  Jan.      1 
Jan.    28.  New   York,    N.   Y., 

Broken  Stone,  Sand,  Jan.    15 
Jan.    28.  New   York,    N.   Y.. 

Portland  Cement,  Jan.    16 
Jan.    31.  Chicago,  HI., 

Portland   Cement,  Jan.    lb 
Feb.      1.  Des  Moines,   la.. 

Hose  Wagon,  Etc.,  Jan.    16 
Feb.     3.  Washington,    D.    C. 

Cableways,  Jan.    16 

4.  Indianapolis,   Ind., 
Generator,  Etc.,  Jan.      8 

5.  Jefferson ville,    Ind., 
Iron  Steel,  Etc,  Jan.      8 

5.  Fort  Leavenworth,   Kan., 
Railway   Supplies,  Jan.    15 

6.  Washington.    D.    C, 
„  ^  Power  Plant,  Jan.    IS 
Feb.    13.  Milwaukee.   Wis.. 

Gn«    Producer   Plant,  Jan.      8 
Feb.    Lj.  Muskegon.  Mich.. 

Crushed  Stone,  Jan.    15 

BIDS  ASKED 
Bridges. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Julesburg,  Colo. — ^TTntll  noon.  Jan.  27  by 
County  Commissioners.  C.  W.  White.  Chair- 
man, for  the  complete  construction  of  a 
pile  bridge  about  1,050  ft.  long,  across  a 
portion  of  the  South  Platte  River  extendlny 


Feb. 
Feb. 
Feb. 
Feb. 
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from  the  south  end  of  the  new  state 
South  Platte  River.  Bids  are  also  asked  for 
material   alone,   or  labor  alune. 

D«nv«r,  Colo.— Until  noon.  Jan.  20.  by  T. 
W.  Jaycox,  State  Bnglneer,  for  constructing 
8te«I  bridge,  262  ft.  span,  with  concrete 
abutments,  over  Grand   River,   near  Silt. 

Savannah,  Qa, — Until  noon,  Feb.  3,  by 
County  Commissioners.  S.  Reuben  Butler, 
Clerk,  for  furnishing  the  material  and  erect- 
ing a  steel  highway  drawbildge  over  the 
Gieat  Ogeechee  River. 

Great  Falls,  Mont.— Until  2  p.  m.,  Jan.  30, 
by  David  M.  Wood,  County  Clerk,  for  con- 
structing following  16  ft.  wide  steel  high- 
way bridges:  A  steel  truss,  120  ft.  span; 
two  steel  truss  bridges.  T5  ft.  span  each; 
steel  truss.  60  ft.  span;  rolled  beam  bridge. 
20  ft.  opening. 

•  Elizabeth,  N.  J,— Until  3  p.  m.,  Jan.  29,  by 
County  Freeholders,  for  a  Strauss  bascule 
lift  bridge  over  the  Enizabeth  River,  at 
South  First  St.,  Elisabeth.  Bridge  Is  to  be 
26  ft.  by  M  ft.  span  In  clear.  Jacob  1<. 
Bauer,  County  E^ngineer,  215  Broad  St., 
LJIzabeth. 

Cincinnati,  O.— Until  Jan.  31.  by  County 
Commissioners,  Fred  Drelhs,  Clerk,  for  con- 
structing concrete  bridge  on  Bank  Lick  in 
Colerain  Township. 

KIttannIng,  Pa.— Until  noon.  Jan.  29.  by 
B.  J.  OswoTd,  County  Clerk,  for  bridge  a*- 
teratlons. 

Armour,  S.  D.— Until  Jan.  18.  by  the  Coun- 
ty Auditor,  for  constructing  four  steel 
bridges. 

Memphis,  Tenn — Until  1  p.  m.,  Jan.  18, 
by  Turnpike  Board.  D.  P.  Presscott,  Secre- 
tary, Ccurthouse,  for  building  culverts  dur- 
ing   1908. 

Memphis,  Tenn, — Until  noon.  Jan.  18,  by 
F  M.  Quthrle,  Chairman  Committee,  for 
building  concrete  culverts  to  be  distributed 
throughout  Shelby  county.  Bids  must  cover 
the  cost  per  lineal  foot  of  culverts  ranging 
from  16  sq.  ft.  sectional  area  to  about  100 
sq.  ft.  sectional  area.  Usual  length  of  cul- 
vert will  be  about  20  ft.  Bidders  will  sub- 
mit their  own  detail  plans  and  specifica- 
tions. Bids  are  also  asked  for  a  reinforced 
concrete  or  otl-er  rermanent  floor  system 
for  the  Raleigh  bridge  over  Wolf  River. 


BttlldlngB. 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alpbabetioallr  by 
sutes: 

Little  Rock.  Ark.— Until  Jan.  23,  by  Com- 
mittee on  New  Buildings.  Board  of  EMuca- 
tlon.  for  the  construction,  plumbing  and 
for  he.-itlng  separately,  of  a  school  building 
to   be   erected  on   8th   St. 

Monterey,  C«l.— Until  11  a.  m.,  Jan.  31. 
by  Jno.  L.  Clem,  Chief  Q.  M..  Department 
of  California,  San  Francisco,  for  furnishing 
ail  material  and  erecting  a  double  set  or 
non-commissioned  staff  offlcers'  quarters 
and  an  addition  to  band  barracks  at  the 
Presidio  of  Monterey,   Cal. 

Fort  MacPherson,  Qa.— Until  11  a.  m., 
Jan.  20,  by  Lieut.  W.  E.  HolUday,  Construct- 
ing Q.  M..  for  alterations  to  wagon  sheds  at 
Fort   McPherson. 

Freeport,  III.— Until  Jan.  20,  for  the  con- 
struction of  the  building  for  the  English  Re- 
formed Church,  to  be  erected  on  the  corner 
or  Galena   Ave.   and   Carroll  St. 

Salem,  Ind.— Until  7:30  p.  m..  Feb.  5,  by 
School  Trustees.  Charles  Shrewsbury.  Chair- 
man for  erection  of  Joint  graded  high  school 
building.     E.    F.    Routh,    Architect,    Salem. 

Indianapolis,  Ind. — Until  10  a.  m..  Jan.  15. 
by  Board  of  Public  Works,  for  furnishing 
equipment  and  work  to  be  performed  at  the 
City  Ho.snital  as  follows:  For  Installing 
heating  riant,  under  miscellaneous  speclft- 
cations  No.  40:  for  kitchen  equipment  under 
miscellaneous  specifications  No.  41;  for  re- 
modeling elevator  under  miscellaneous  speci- 
fications No.  42:  for  construction  of  coal 
oar  under  miscellaneous  specifications 
No.  43. 
'  Fort  Riley,  Kan.— Until  10  a.  m..  Feb.  6, 
hv  Capt.  \V.  M.  Whitman.  Constructing  Q. 
M..  for  the  construction  of  the  following 
bulldinps.  vis.:  Quarters  for  field  officer, 
two  (loulile  lieutenants,  bachelor  officers', 
double  non-commissioned  ofllcers'.  double 
hospital  (iirps  serneants'.  hand  barr.icks. 
Q.  M.  stable  and  wagon  sheds  (and  enlarge- 
ment of  corral);  addition  to  hospital  and  to 
ordnance  storehouse,  and  for  annex  to  and 
alterations  artillery  administration  building, 
jllds  will  also  be  received  for  plumbing, 
heating,  etc..   of  certain  of  the  buildings. 

New  Orleans,  La.— Until  noon.  Jan.  20.  at 
office  of  the  architects.  Dlholl.  Owen  & 
Goldstein,  Ltd:,  Petrin  Bldg..  for  the  various 


Items  of  work  on  the  colored  Pj-thlan  Build- 
ing, to  i>e  erected  In  this  city,  at  Gravler 
and  Saratoga  Sts.,  as  follows:  Excavation, 
concrete  foundation,  structural  steel,  orna- 
mental Iron,  presed  brick  masonry,  terra 
cotta,  fireproofing,  waterproofing,  paving, 
factory  work,  hardware,  lumber  find  car- 
penter labor,  rdofing,  glaxlng.  painting, 
filasterlng,  plumbing,  heating,  electric  wlr- 
ng,   elevators,    etc. 

Faribault,  Minn.— Until  Fel».  1,  by  State 
Board  of  Control,  State  Capitol.  St.  Paul, 
for  constructing  wing  to  School  for  Deaf 
In   this  city. 

Fergus  Falls.  Minn.— Until  Feb.  8,  by 
State  Board  of  Control.  State  Capitol,  8u 
Paul,  for  constructing  extension  to  main 
building,  at  contagious  hospital,  and  for 
plumbing   and    heating. 

Mankato,  Minn.— Until  Feb.  13,  by  State 
Board  of  Control,  State  Capitol.  St.  Paul, 
for  constructing  model  school  building  In 
this  city. 

Moorehead,  Minn.— Until  Feb.  1,  by  State 
Board  of  Control,  State  Capitol,  St.  Paul, 
Minn.,  for  constructing  model  school  at  this 
place. 

Rochester,  Minn. — Until  Feb.  8,  by  State 
Board  of  Control,  State  Capitol.  St.  Paul, 
for  constructing  nurses'  dormitory  at  state 
hospital  in  this  city. 

Fredonia,  N.  Y. — ^Untll  noon,  Jan.  24,  by 
Andrew  S.  Draper.  State  Commissioner  of 
Education,  Albany,  for  alterations  to  gym- 
nasium building,  construction,  heating  and 
plumbing  at  State  Normtil  School,  Fredonia. 
Plans  at  school  and  with  F.  B.  Ware.  State 
Architect,    Albany. 

Sheyenne,  N.  Dak.— Until  Feb.  7,  by  J.  E. 
Johnson,  until  Feb.  7th,  for  the  erection  of 
a  4-room  school   building  at   this  city. 

Bethel,'  C— Until  Feb.  3,  by  P.  N.  Haw- 
kins. Bamesville,  O.,  for  erection  of  church 
building   near    Baileys    Mills. 

Fort  Monroe,  Va.— Until  10  a.  m.,  Feb.  7, 
by  Capt.  Ernest  R.  Tilton.  Constructing  Q. 
M..  for  construction  of  one  set  field  offl- 
cers, 5  double  sets  captains  and  one  double 
set  lieutenants  quarters.  Including  plumb- 
ing, heating,  electric  wiring  and  fixtures; 
and  construction  of  three  double  sets  N.  C 
8.  O.  quarters.  Including  plumbing,  electric 
wiring  and  fixtures. 

Milwaukee,  wis.— Until  B  p.  m..  Jan.  22. 
bv  Board  of  School  Directors.  Frank  M. 
Harl-ach,  Secretary,  for  mason  and  plumb- 
ing work  for  school  building  to  be  erected  at 
ICth    and    Forest    Home    Aves. 


Roads  and  Streets. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
•tates: 

Berwyn,  III. — Until  8  p.  m..  Jan.  16.  by 
Board  Local  Improvements,  for  construct- 
ing concrete   sidewalks. 

Chicago,  III.— Until  10:15  a.  m..  Jan.  20. 
by  Board  Local  Improvements.  216  City  Hall, 
for  13  contracts  for  constructing  6  ft.  cinder 
sidewalks  and  four  contracts  for  construct- 
Inp  r'nnk  sidewalks. 

Crawfordsville,  Ind.— Until  Feb.  3.  by  B. 
B.  Engle.  County  Auditor,  for  construction 
of  Duckworth  gravel  road  in  Union  Town- 
ship. 

Madison,  Ind.— Until  10  a.  m.  Feb.  4.  by 
G.  F.  Crozier.  County  Auditor,  for  the  con- 
struction of  a  iracailam  road  In  Montoe 
Tov.nsMp.    8.4B6    ft.    long. 

Salem,  Ind. — Until  1:30  p.  m.,  Feb.  3.  by 
Sam  G.  Ellis.  County  Auditor,  for  construc- 
tion of  following  roads:  Old  Grade  Road 
In  Pierce  Township,  18.639  ft.  long;  Livonia 
.ind  Mount  Pleasant  Road.  24.845  ft.  long; 
rond  in  Vernon  Township  11.869  ft.  Inl- 
and four  roads  in  Jackson  Township  for  a 
total   length  of  39.042  f»- 

Danvllle,  Ind.— Until  Jan.  20.  by  the 
County  Auditor,  for  construction  of  7,900  ft. 
of  gravel    road   In   Clay  Township. 

Noblesvllle.  Ind.— Until  Jan.  21.  by  N.  W. 
Cowgill,  County  Auditor,  for  constructing 
two  gravel   roads,   estimated  to  cost   $7,000. 

Baltimore,  Md. — I'ntil  Jan.  22,  by  Board  of 
Awards,  for  grading,  curbing  and  paving 
with  granite  blocks  Franklin  St.  between 
K'utaw  St.  and  Pennsylvania  Av.  B.  T. 
Fendall.    City    Engineer.    City    Hall. 

Fort  Washington,  Md.— Until  11  a.  m., 
Feb.  7.  by  the  Constructing  Q.  M..  for  con- 
struction  of  macadam   roads   at  this  post. 

Manistee,  Mich.— Iintll  2  p.  m..  Feb.  6. 
by  C.  A.  Gnewuch.  City  Clerk,  for  con- 
structing about  6.500  sq.  yds.  of  paving  on 
concrete  foundation  with  either  brick, 
bituminous  macadam  or  bituiithic  wearing 
surface,  and  3.800  lln.  ft.  combined  curb  and 


gutter.  Geo.  B.  Pike,  City  Surveyor.  Offl- 
clal  adverilsement  will  be  found  elsewhere 
In   this  Issue. 

Voungstown,  O. — Until  11  a.  m.,  Feb.  1 
by  Will  B.  Jones,  County  Auditor,  for  g-aii- 
ing  the  McCartney  Hill  in  ColtrvUle  Torc- 
s.  .p.  Certified  check  for  1100  required  viit 
bid. 

Newark,  O. — ^Untll  Feb.  1.  by  Board  Pu!>. 
lie  Service,  for  constructing  alraut  ihtt* 
miles  of  brick  pavement,  with  saadatost 
curb  and  gutter. 

Hempfleld,  Pa. — ^Untll  Feb.  3.  by  JoH{ib 
W.  Hunter,  State  Highway  Commissioner. 
Harrlsburg.  Pa.,  for  constructing  West  N«»- 
ton  Road  In  Hempfleld  Township.  West- 
moreland County. 

Harrlsburg,  Pa.— Until  Feb.  3.  by  Josqik 
W.  Hunter,  State  Highway  Commlssloser, 
Harrisburg,  for  following  road  work:  R.iad 
In  Union  Township.  Mifflin  Countv.  uf 
ft.  long;  Butler  Township,  Adams  Countr 
11,600  ft.  long;  Meimo  Township.  MlfBin 
County,  15,300  ft.  long;  Warrior's  M«rl 
Township,  Huntington  County,  5.180  (t 
long;  St.  Petersburg  Borough.  Clarior 
County,   4,420  ft.  long. 

Pittsburg,  Pa.— Until  10  a.  m.,  Jan.  SO.br 
Department  Public  Works.  A.  B.  Shepherl 
Director,  for  the  following  work:  One  coo- 
tract  for  grading,  paving  and  curbing  with 
asphalt  and  brick;  three  contracts  for  grad- 
ing, curbing  and  paving  with  block  stout. 
four  contracts  for  grading,  ctirbing  and  par- 
ing with  brick;  one  contract  for  giMlBS. 
curbing,  and  paving  with  asphalt,  and  cm- 
tract  for  Improving  Bluff  St,  cement  dos- 
Ings. 

Kennett  Square,  Pa.— Until  Feb.  1.  bf 
EMward  Ladley,  Chairman,  for  stone  gttwt 
work  for  this  place. 

Washington,  Pa.— Until  noon.  Feb.  t  br 
County  Commissioners,  H.  R.  Campbd. 
Clerk,  for  repairing,  restoning  and  resnifac- 
Ing  the  roadway  and  cleaning  and  repslrlns 
the  culverts  and  cleaning  out  the  ri4> 
ditches  of  the  following  sections  of  Im- 
proved highways,  as  well  as  such  otbw 
repairs  aa  the  county  engineer  may  dlr«f 
The  ZoUarsville  road,  length  3  milea  Tin 
BeallsylUe  road,  length  2  miles.  The  Cla:n- 
vlUe  road,  leiwth  3  miles.  Wm.  Wyilt 
County   Road   Engineer. 

Fayettevllle,  Tenn.— UnUi  7  p.  m..  Mar.  S. 
by  D.  M.  Ooodner.  Mayor  and  J.  E.  Poln- 
dexter.  Clerk,  for  grading  and  bulldliw  < 
or  5  miles  of  asphalt  or  concrete  sldewalki 

Memphis,  Tenn. — Until  1  p.  m..  Jan.  11 
by  Turnpike  Board.  D.  P.  Frescott  Secre- 
tary. Court  House,  for  uncovering.  fuml5>i- 
Ing,  mining,  hauling  and  spreading  inrri 
for  repairs,  and  for  building  culverts  Ui 
the    year    1908. 

Sewers. 

Bids  are  asked  on  following  wDrk,  tb« 
notes  being  arranged  alphabetically  br 
states: 

Washlngtcn,  D.  C. — Until  noon.  Jan.  1.' 
b>-  District  Commissioner  for  constnicti.-'! 
sewers.  Sreciflcatlons,  etc..  at  Room  li 
District    Bldg. 

Wllmette,  III.— UnUl  Jan.  24.  bv  RmM 
Local  Improvements,  E.  P.  Dunshee.  As- 
sistant Secretary,  for  the  constructlnn  li  1 
relief  sewer  system  involving  stime  1" 
miles  of  sewer,  both  concrete  and  vltnv; 
tile,  concrete  sewer  ranglne  In  siie  ffu 
6  to  30  Ins.  Charles  N.  Roberts.  Enitir.r-i 
Reaper  Block,   Chicago. 

St.  Paul,  Minn.- Until  2  p.  m..  Jan.  :X 
ty  Board  Public  Works.  R.  I*  Ooroiia 
Clerk,  for  constructing  sewer  In  Albennari' 
St. 

Jersey  City,  N.  J.— Until  Jan.  M  H 
Board  Street  and  Water  Commlssion'n 
Geo.  T.  Bouton.  Clerk,  for  constmrtlaj 
sewer  in  Cornellson  Ave.  and  other  strrf'' 
The  work  includes:  About  256  lln.  ft  of  s<- 
In..  LOiia  lln.  ft.  of  42-ln..  860  lln.  ft  of  "i- 
In.,  and  550  lln.  ft  of  30-ln.  brick  cirrc'jr 
sewer;  720  lln.  ft.  of  IS-ln..  vitrified  Pi* 
sewer. 

Berea,  O. — Until  noon.  Jan.  27,  by  O  R 
Stone.  Village  Clerk,  for  labor  and  mstert.* 
for  constructing   storm    sewer   No.   2. 

Canton,  O. — Until  noon.  Jan.  SI.  by  Bo»-il 
Public  Service,  B.  F.  Faust.  Clerk,  for  em- 
structing  two  sewers.  Including  l.S«»  Hr 
ft.  X-in.  vitrified  pipe  sewer  and  »8(l  '!« 
ft..  6-ln.  vitrified  pipe  sewer.  W.  K.  8«r- 
ver.  City  Engineer. 

Springfield,  O. — Until  noon.  Jan.  24  (re'ii- 
vertlsement).  by  Board  Public  Service.  W 
H.  Mahoney.  Clerk,  for  constructlnr  Mrt 
level  Intercepting  sewer,  the  work  Inrlml- 
Ing:  2,096  ft.  24-in.  vitrified  pipe,  plain  cr 
reinforced  concrete  sewer:  S,»54  ft  SO-!i 
vitrified    pipe,    plain   or    reinforced   conrrrte 
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■ewer;  2,166  ft.  33-in.  vitrifled  pipe,  plain 
nr  reinforced  concrete  sewer;  9,376  ft.  6-ln. 
pipe  house  connections,  average  depth  10  ft. 
ind  17.876  cu.  yds.  rocli  excavation.  W.  H. 
SleverUng,  City  Engineer. 

Erie,  Pa.— Until  Jan.  20.  by  Board  Pub- 
lic Worlu.  for  constructing  a  number  of 
lewers. 

Pittsburg,  Pa.— Until  10  a.  m..  Jan.  20,  by 
Department  Public  Works,  A.  B.  Shepherd. 
Director,  for  sewer  worit  as  follows:'  15-ln. 
pipe  in  Apple  Ave.;  15-ln.  pipe  in  Webster 
Ave.;  16-ln.  pipe  in  Boston  St.;  15.  18  and 
it-ln.  pipe  and  42-ln  brick  in  private  prop- 
ETties;  12,  16  and  18-in.  pipe  in  Montooth 
3L:  12.  15  and  18-in.  pipe  in  Oneida  St.: 
18-ln.  pipe  relief  sewer  in  Penn  Ave.;  24-ln. 
jipe  relief  aewer  in  Forbes  St. 

Scmnton,  Pa. — Until  10  a.  m..  Jan.  20,  by 
Z  R.  Acker,  EHrector  Public  Works,  for 
:onitructlng   aewer. 

McMechen,  W.  Va.— Until  Jan.  18,  by 
Uayor  E.  Keller  for  constructing  about  four 
miles  of  pipe  sewers.  Plans,  etc.,  at  Hay- 
)rs  office  or  at  ofHce  of  City  Ehigineer, 
Soom  19.  6th  Floor,  Reilly  Bldg.,  4th  an  i 
kUrket  Sta..  Wheeling,   W.  Va. 

Milwaukee,  Wla.— Until  10:30  a.  m.,  Jan. 
II.  by  Board  Public  Works.  C.  J.  Poetsch, 
rhalrman,  for  constructing  brick  and  pipe 
Mwer  In  Pabst  Ave.;  certified  check  ror 
ll,$'>0  required  with  bid.  Bids  are  also  twked 
'or  oonatructlng  pipe  sewer  In  Fratney  St., 
■ertlfled  check  for  8180  being  required  with 
)td. 

EzcaTation,  Earth  and  Rock. 

Bids  are  asked  on  following  work,  tlia 
>otei  being  arranged  alphabetlcallT  by 
lUtes: 

Riverton,  Ala.— Blzcavatlon,  Riprap,  Etc. 
-L'nUI  U  a.  m.,  Feb.  10,  by  MaJ.  Wm.  W. 
Sarts,  U.  S.  Qigrs.,  Nashville.  Tenn.,  for 
'xcavatton,  riprap,  and  paving  at  Colbert 
Slioals  Canal,  near  Rlverton,  Ala.  The  work 
acludes  860.000  cu.  yds.  excavation.  22,800 
iq.  yds.  riprap  and  8,000  sq.  yds.  of  bank 
MTlng. 

San  Bernardino,  Cal.— Ditch  Work.— Until 
11  a.  m.,  Jan.  20,  by  Charles  Post.  County 
Mrk.  for  the  construction  of  storm  water 
Utcbea,  approximating  17,687  cu.  yds.  exca- 
rttlon,  9,220  ft  of  wire  fence  with  brush 
McUng,  84  en.  yds.  concrete  work  and 
I.366  ft  B.  H.  lumber  for  drops. 

Wllmlnaton,  Del.— Dredging.— tTntil  11  a. 
n.,  Feb.  e,  by  MaJ.  C.  A.  Flagler,  U.  8. 
2ngrs..   for   dredging  Mispilllon   River,    Del. 

Prophetatown,  lll<— Drainage  Work.— Until 
!'eb.  S,  ^  Drainage  Commissioners,  at  office 
If  F.  w.  Sears.  E^iglneer,  Prophetstown, 
br  deepening  and  widening  Coon  Creek  Line 
'to.  1.  requiring  the  removal  of  about  250,- 
HM  cu.  yds.  material.  Bids  are  also  asked 
OT  three  miles  of  work  In  Lee  County, 
lot  yet  surveyed,  requiring  the  removal  of 
ibout  50.000  cu.  yds.  matenalj  the  work  be- 
ng  a  continuation  of  Coon  Creek  Une  No. 
.  three  miles  farther  east 

Aberdeen,  Wash.— Filling.  Dike.— Until  5 
>.  m..  Feb.  19,  by  P.  F.  Clark,  City  Clerk. 
or  the  diking,  estimated  at  5.100  cu.  yds., 
ni  fliling,  estimated  at  1.458.200  cu.  yds., 
f  certain  streets,  alleys  and  lots  in  the 
ity.     H.   W.    Troutman,    City   EIngineer. 

HisceUaneona. 

Bids  are  asked  on  following  werk.  the 
Otis  being  arranged  alphabetieally  by 
tales: 

Montgomery,  Ala.— Wooden  Hull.— Until 
oon.  Feb.  1.  hy  Capt.  H.  B.  Ferguson,  U. 
.  Engrs..  Vandlver  Bldg..  Montgomery,  for 
onitnictlng  one  creosoted  wooden   hull. 

Lot  Angeles,  Cal.— Steel  Cell  Work.— Un- 
it "  p.  m..  Feb.  3.  by  County  Super%-lsor8, 
'.  G.  Keyes.  County  Clerk,  for  furnishing 
11  labor  and  material  necessary  for  the 
onplete  construction  and  Installation  of 
ertaln  additional  cell  work,  etc.,  in  the 
onnty  Jail. 

Soldiers  Home,  Cal. — Concrete  Dam.— Un- 
II  noon.  Jan.  30.  by  T.  J.  Cochrane, 
Measurer  Pacific  Branch,  N.  H.  D.  V.  S., 
oWiers"  Home,  for  construction  of  a  sub- 
lerged  cement  concrete  dam  at  pumping 
lant 

Wilmington,  Del.- MeUl  Work— Until  11 
■  m..  Jan.  26,  by  the  Light  House  E}ng1- 
e«r.  Wilmington,  Del.. -for  furnishing  the 
wtal  work  of  the  foundation  of  the  Ught- 
ouse  at  Hiah  Maul  light  station,  Delaware 
*y.   N.   J. 

Sioux  City,  la.— Stone  Walls.— Until  Jan. 
S.  by  Park  Commission  at  office  of  E.  C. 
'Mer«.  4th  and  Pierce  Sts.,  for  materials 
nd  labor  for  building  stone  walls  on   east 


and  west  sides  of  West  Side  Park.  Speci- 
fications  with   City  Bnglneer. 

Fort  Rilay,  Kan.— Corral  Fence.— Until  10 
a.  m.,  Jan.  28,  by  Capt  W.  M.  Whitman, 
Constructing  Q.  H.,  for  construction  of  cor- 
ral fence  for  artillery  stable  No.  157. 

Boston,  Mass.^Oate  Chamber— Until  2:31 
p.  m.,  Jan.  20  (postponement  from  Jan.  6), 
by  Charles  River  Basin  Commission,  Hiram 
A.  MlUer,  Chief  Bnglneer,  367  Boylston  St, 
for  construction  of  gate  chamber  at  Junc- 
tion of  existing  Stony  Brook  condulta  and 
the  Boston  marginal  conduit 

Albany,  N.  Y.— Barge  Canal  Work.— Until 
noon,  Jan.  31,  by  F.  C.  Stevens.  Slate 
Superintendent  of  Public  Works,  for  Con- 
tract No.  9— Erie  Canal.  Section  10,  for  the 
improvement  of  the  present  Erie  canal  from 
0.164  mile  east  of  Eagle  Harbor  bridge  to 
0.09  mile  west  of  Bears  bridge.  Length  of 
contract  5.682  miles.  Plans,  etc.,  at  the 
office  of  the  Superintendent  of  Public 
Works,  at  Albany,  N.  T. ;  at  the  office  of  the 
Assistant  Superintendent  of  Public  Works 
for  the  Middle  Division,  at  Syracuse,  N.  Y.; 
at  the  office  of  the  Assistant  Superintend- 
ent of  Public  Works  for  the  Western  Div- 
ision at  Rochester,  N.  Y.;  and  at  the  cans, 
office,  Spaulding's  Exchange,  Buffalo.  N.  ¥. 

Fort  Terry,  N.  Y.^rimber  Bulkhead.- 
Until  Jan.  21,  by  Capt.  Wm.  E.  Horton,  Q. 
M..  New  London,  Conn.,  for  labor  and  ma- 
terial for  constructing  360  ft  of  timber 
bulkhead    at    this   post. 

Materlals,Hacliiiie8,SuppUe8,Tools,Btc. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Washington,  D.  C.—Cablewaya— Until 
10:30  a.  m.,  Feb.  3,  by  Lt  CoL  H.  F.  Hodges, 
General  Purchasing  Officer  Isthmian  Canal 
Commission,  for  furnishing  under  Circular 
414,  Cable  railways  and  duplex  cableways. 

Waslilngton,  D.  C— Power  Plant— Until 
10:80  a.  m.,  Feb.  6.  by  Lt  Col.  H.  F.  Hodges, 
Oeneral  Purchasing  Officer,  Isthmian  Canal 
Commission,  for  furnishing  under  Circular 
415 — Power  plant,  consisting  of  boiler  room 
equipment.  Including  boilers,  fittings,  smoke 
box,  smokestack,  boiler  feed  pumps,  feed 
water  heater,  fuel  economizer,  fan,  piping, 
damper  regulator,  etc;  and  engine  room 
equipment,  including  generators,  condensers, 
vacuum  pumps,  circulating  pumps,  piping, 
electric  crane,  exciters,  rotary  converters, 
transformers,  lightning  arresters,  switch- 
boards, station  voltmeters,  portable  Instru- 
ments,   etc 

Washington,  D.  C. — Enectric  Truck,  Bricks, 
Etc. — Until  10  a.  m.,  Jan.  21,  by  Bureau  of 
Supplies  and  Accounts,  Navy  Department, 
Washington,  to  furnish  at  the  luivy  yard, 
Washington,  a  quantity  of  naval  supplies,  as 
follows:— Sch,  703;  electric  truck — Sch.  704: 
Lavatory  flttlngs,  bricks.  Sch.  706:  Bar 
steel,   forglngs,   steel  tubes. 

Jacksonville,  Fla. — ^Elevators.— Until  10  a. 
m.,  Jan.  24,  by  Masonic  Temple  Building 
Committee,  106  Main  St,  for  furnishing 
two  passenger  elevators  for  Masonic  Tem- 
le;  voltage  600,  direct  current;  size  of  well 
.jole.  4  ft.  6  Ins.  by  6  ft.  6  ins;  travel  85  it: 
hoisting  capacity  of  one  machine,  2.500 
pounds,  200  ft.  per  minute;  capacity  second 
machine,  2,500  pounds,  200  ft.  per  minute, 
and  7.500  pounds  at  40  ft  per  minute.  All 
machinery   to  be  Installed  over  well   hole. 

Des  Moines,  la. — ^Hose  Wagon,  Etc.— Until 
10  a.  m.,  Feb.  1,  by  Geo.  F.  Poorman,  City 
Clerk,  for  the  following  apparatus:  Hose 
wagon,  capable  of  carrying  1,000  ft  of  2V4- 
in.  hose;  city  service  book  and  ladder  truck, 
roller  bearings  and  rubber  tires. 

Chlcaoo,  III.— Portland  Cement— Until  10 
a.  m.,  Jan.  31,  by  U.  S.  Reclamation  Serv- 
ice, Federal  Bldg.,  Chicago,  for  furnishing 
12,000  bbls.  of  Portland  cement,  f.  o.  b. 
cars  at  works  of  bidder.  Official  advertise- 
ment will  be  found  elsewhere  in  this  issue. 

Fort  Leavenworth,  Kan. — Railway  Sup- 
plies.- Until  11  a.  m..  Feb.  6,  by  Capt  J. 
E.  Normoyle.  Constructing  Q.  M.,  for  fur- 
nishing and  delivering  in  good  condition  f. 
o.  b.  cars  at  Fort  Leavenworth,  railway  sup- 
plies consisting  of  rails,  switches  and  con- 
struction  materials. 

Marlon,  Mass. — Pipe,  Etc.— Until  7  p.  m., 
Jan.  15.  by  Water  Commissioners,  Harry  E. 
Converse,  Chairman,  for  furnishing  cast- 
iron  water  pipes,  special  castings,  hydrants, 
water  gates  and  gate  boxes.  Loula  E. 
Hawes.  Elngineer,  101  Tremont  St.,  Boston, 
Mass. 

Baltimore,  Md.— Pipe  Fittings.— Until  11 
a.  m..  Jan.  16,  by  Alfred  M.  Quick,  Water 
Engineer,  for  furnishing  and  delivering  to 
the  Water-Board  such  brass  pipe  fittings 
as  may  be  required  for  the  year  ending 
Dec.   31.   1908. 
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Muskegon,  Mich. — Crushed  Stone.— Until 
Feb.  15,  by  County  Road  Commissioners, 
care  County  Clerk,  for  furnishing  and  de- 
livering crushed  stone. 

Albany,  N.  Y. — ^Traprock,  OraveL  Etc.— 
Until  3  p.  m.,  Jan.  20,  by  Board  of  Contract 
and  Supplies  for  the  following:  ^-in  trap- 
rock  for  Bureau  of  Parks,  bond  for  1760  with 
bid;  )i-ln.  road  gravel  for  Bureau  of  Parks, 
bond  for  $250;  unloading,  hauling  and  de- 
livering traprock  and  gravel  for  Bureau  of 
Parks,   bond  for  |600. 

New  York,  N.  Y*— Portland  Cement— Un- 
til noon,  Jan.  28,  by  George  Cromwell, 
President  of  Borough  of  Richmond.  St 
George.  New  Brighton,  for  furnishing  and 
delivering  3,000  bbts.  of  Portland  cement. 

New  York, 'N.  Y. — Broken  Stone,  Sand.— 
Until  noon.  Jan.  28,  by  George  Cromwetl, 
President  Richmond  Borough,  St.  George. 
New  Brighton,  for  furnishing  and  delivering 
10,000  tons  IH-ln.  or  %-in.  broken  stone 
or  screenings  on  Richmond  Valley  Road  and 
Amboy  Road  or  Ave.  Bids  are  also  asked 
for  furnishing  and  delivering  800  cu.  yds. 
of  building  sand. 

New  York,  N.  Y.— Fire  Hoae,  Etc— UnUl 
2:30  p.  m.,  Jan.  24.  by  Robert  W.  Hebberd, 
Commissioner  of  Charities,  foot  of  El.  26th 
St.,  for  furnishing  and  delivering  fire  hose 
and  apparatus. 

Mllviraukee,  Wis.— Hardware.- Until  6*  p. 
m.,  Jan.  22,  by  Board  of  School  IMrectors, 
Frank  M.  Harbacb,  Secretary,  for  furnlah- 
ing  all  the  hardware  necessary  and  required 
in  the  construction  of  the  Tenth  District 
No.  1  school  building,  and  the  Eleventh  Dis- 
trict No.  1  school  building. 

CONTRACTS  LET. 

The  foUowtns  oontracw  hay*  been  tot  m* 
oently: 

Little  Rock,  Ark.— Eaectrlcal  8uppUea.>— 
Westinghouse  Supply  Co.,  at  about  8ll5,00u. 
for  electrical  supplies  for  the  Interurban  line 
of  the  Little  Rock  &  Pine  Bluff  Traction  Co. 

Little  Rock,  Ark.— Macadam  Boad.— B.  N. 
Welgel,  at  }24,000,  for  constructing  four 
miles  of  maoulam  road. 

Denver,  Colo.— Railroad  Work.— Kllpatrlck 
Bros.  &  Collins,  Beatrice,  Neb.,  are  reported 
to  have  been  awarded  contract  for  con- 
structing first  section  of  the  Denyer,  Lara- 
mie &  Northwestern  R.  H.,  the  contract 
amounting  to  about  ll.vOO.OOO. 

Jacksonville,  Fla.— Building  Work.— South- 
ern Ferro-Concrete  Co.,  Atlanta.  Qa.,  for 
all  the  re-lnforced  concrete  work  in  the  new 
T.  M.  C.  A.  building  at  Jacksonville,  Fla. 
This  la  to  be  a  6-8tory  building  absolutely 
fireproof,  outside  dimensions  104x96  ft.  The 
curtain  walls  will  be  of  pressed  brick  and 
terra  cotta  trimmings.  The  basement  will 
be  used  for  baths,  swimming  ooat  and  first 
floor  for  the  gymnasium,  main  lobby  and 
library;  second  floor  for  assembly  rooms; 
floors  above  for  class  rooms  and  bed  room.s. 
Ground  has  been  broken  for  the  new  Ma- 
sonic Temole  Building,  which  is  to  be  a  7- 
story  re-inforced  concrete  building  with 
brick  veneer  and  terra  cotta  trinunlngs. 
First  floor  will  be  used  for  stores:  the  three 
floors  above  for  office  space,  and  the  three 
upper  floors  for  the  Masonic  work.  The 
Southern  Ferro-Concrete  Co.,  Atlanta,  Ga., 
has  the  contract  for  all  tbe  re-lnforced  con- 
crete work. 

Fort  Wayne,  Ind.— Sewers.— Fred  H.  Fuel- 
ling, for  constructing  four  small  local  sewers. 

Indianapolis,  Ind — Street  Work. — C.  H. 
Cross,  for  cement  walks  on  Lowell  Ave.; 
M.  Sapirle  te  Co^  for  cement  walks  on  Irv- 
ington  Ave.;  L.  J.  Cooper,  for  paving  Mary- 
land St.  with  brick;  American  Construction 
Co.,  for  paving  Cruse  St.  with  brick.  • 

Rochester,  Ind.  —  Bridges.  —  Rochester 
Bridge  Co.,  for  180  ft  bridge  on  Reddlnger 
Road  and  60  ft  bridge  over  Oault  Ditch. 

Boston,  Mass. — Road  Work,  Sewers. — Bay 
State  Contracting  Co.,  for  extending  ma- 
cadam roadway  on  Fenwood  St;  James  F. 
Murphy.  296  Kilton  St,  at  31,600,  for  sewer 
In  Payson  Ave. 

Grand  Rapids,  MIoh — Railroad  Work.— 
McDonnell  &  O'Connor  Co.,  Grand  Rapids, 
for  building  10-mile  extension  of  Grand  Rap- 
Ids  &  Indiana  R.  R.,  from  Aldls,  Mich. 

M  Inneapol  Is,  Ml  nn. — Bridge — Minneapolis 
Steel  &  Machinery  Co..  at  $50,000,  for  a  steel 
railroad  and  wagon  bridge  to  be  erected 
over  the  Minnesota  River  for  the  Minneap- 
olis. St  Paul,  Rochester  &  Dubuque  Trac- 
tion Co. 

St.  Paul,  Minn. — Sewer. — Schreiber  &  Con- 
nolly, at  about  127.000,  for  constructing  sew- 
er In  Maryland  St. 

Youngstown,  O — Sewers. — Gartland  Bros., 
at  110,468,  for  constructing  section  of  Ma- 
honing   Ave.    sewer.      The    section    includes 
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700  ft  of  rock.  John  Oradjr,  at  tl3,102,  waa 
awarded  contract  for  the  other  section  of 
the  aewer, 

Philadelphia,  Pa. — Road  Work.— Edwin  H. 
Vare,  for  repairing  and  resurfacing  dirt  and 
macadam  roads.  Contract  for  the  repair 
work  amounts  to  about  $100,000;  contract 
for  resurfacing  also  amounted  to  about 
tlOO.OOO. 

Tacoma,  Wash.— Water  Main.— B.  W.  Kib- 
ler,  laying  water  mains  in  Oakland  Addi- 
tion. 

Fond  du  Lac,  Wis.— Water  Mains. — Krue- 
ger  &  Johnson,  for  a  10-ln.  main  from  Hu- 
ber  &  Fuhrman  mills  to  city  mains. 

Johnson  City,  Tenn.- Railroad  Grading. — 
Carpenter  &  Boxley,  Bozley,  W.  Va.,  addi- 
tional contract  for  grading  on  South  A  West- 
ern R.  R.,  the  section  starting  at  Booth's 
Creek  and  running  north  Ave  miles. 

Lima,  Peru. — Rallroa4s. — The  Peruvian 
Government  has  countersigned  the  contracts 
awarded  to  Alfred  McCune,  of  New  York, 
for  the  construction  of  the  Cerro  De  Pasco 
and  Ucayali  railroads.  Work  at  Cerro  Do 
Pasco  and  at  Sancon  will  be  begun  next 
August. 

PROJECTED  WORE. 

Bridges. 

Items    Arranged    Alphabetically    by    States. 

Los  Angeles,  Cal.— Council  has  passed  reso- 
lutions for  the  immediate  construction  of 
draw  bridges  over  '.'ne  slouijh  connecting  the 
Inner  harbor  with  the  west  basin  at  San 
Diego.  Similar  resolutions  have  been  passed 
by  Chamber  of  Commerce  and  will  be  for- 
warded to  U.   S.  War  Department. 

Oea  Moines,  la. — Des  Moines  Union  Ry. 
Co.,  F.  C.  Hubbell,  Dea  Moines,  president,  is 
considering  the  construction  of  a  double 
track  bridge  over  the  Des  Moines  River  to 
replace  its  present  structure.  Probable  cost 
Is  $150,000. 

Sprlnofleld,  III.— Chicago,  Peoria  &  St. 
Louis  Ry.   will  remodel  Its  bridge   over  the 


construction  of  steel  bridge  between  North- 
ampton Heights  and  South  Bethlehem. 

Plttabura,  Pa.— The  rebuilding  of  the  old 
Union  Bridge  as  the  property  of  the  City 
may  be  provided  for  In  lae  forthcoming  bond 
Issue  soon  to  be  authorized  by  Councils. 

Scranton,  Pa. — City  Council  has  passed 
bills  to  enable  D.  !>.  &  W.  Ry.,  O.  J.  Ray, 
Division  Engineer,  Scranton,  to  reconstruct 
bridges  and  elevate  tracks. 

York  City,  Pa. — County  Commissioners 
win  spend  about  120,000  for  repairing  bridges 
this  year. 

Houston,  Tex. — South  End  Fifth  Ward 
Club  Is  seeking  to  have  city  construct  a 
bridge  over  Buffalo  Bayou  at  Main  St. 

Ogden,  Utah. — City  Council  has  passed  a 
viaduct  ordinance,  under  the  terms  of  which 
the  Harriman  lines  are  to  build  a  viaduct 
over  24th  St.  W.  H.  Bancroft,  Salt  Lake 
City,  Utah,  Is  General  Manager  Oregon  Short 
Line  R.  R.,  one  of  the  roads  Interested. 

Railroads 

Items    Arranged    Alphabetically    by    States. 

Crescent  City,  Cal. — Del  Norte  Southern 
Ry.  Co.  has  filed  Its  articles  of  incorporation 
In  County  Clerk's  office.  Company  has  cap- 
ital of  $250,000  and  proposes  to  build  a  rtul- 
road  from  end  of  wharf  in  Crescent  City  to 
Requa.  The  line  will  probably  eventually 
connect  with  the  projected  line  along  the 
coast  north  from  Eureka  of  which  a  number 
of  miles  have  been  constructed.  The  incor- 
porators are  W.  J.  Hotchklss,  Louis  Titus, 
J.  W.  Bddy,  J.  H.  Spring  and  J.  M.  Hotch- 
klss. 

Lincoln,  Cal.— Bngineers  in  the  employ  of 
the  Southern  Pacific  Ry.,  according  to  ad- 
vices from  this  place,  are  to  make  a  partial 
new  survey  for  a  route  to  the  Dairy  Farm 
Mine  for  the  Lincoln  Northern  Ry.  Ilie  road 
will  probably  be  built  this  summer. 

Willows,  Cal. — It  is  reported  here  that  the 
Southern  Pacific  Ry.  will,  this  summer, 
make  a  20-mlle  extension  of  its  Fruto 
branch  to  the  timber  lands  of  the  Glenn 
,  Lumber  Co.  Surveys  for  a  route  have  already 
been  made. 


nlng  to  build  in  1908  over  200  miles  of  lide- 
tracic.  A  considerable  portion  of  this  mite- 
age  will  be  constructed  in  Omaha  and  at  tlu 
Council  Bluffs  termloal  yards.  Russell  L 
Huntlev,   Omaha,  Neb.,  is  Chief  Engineer. 

Carrlzozo,  N.  M. — Preliminary  surven  ue 
being  made  for  a  railroad  to  commence  at 
Albuquerque  and  run  southeast  to  Carrlson, 
and  from  here  east  to  Capltan  and  Unooh 
and  from  there  to  Roswell.  which  wlU  b«  tb« 
terminal. 

Tonopah,  Nev. — Surveys  are  to  be  started 
this  month  for  a  railroad  which  Is  pro- 
jected to  connect  this  city  and  Ely.  Fruk 
C.  Armstrong  will  have  charge  of  prcUm- 
inary  work. 

Palo  Alto,  Pa.— Work  Is  to  be  started  it 
once  on  the  double-tracking  of  the  FhlluU- 
phla  &  Reading  Ry-  lines  between  this  dtr 
and  St.  Clair.  At  the  latter  place  the  TUda 
are  to  be  Improved  at  a  cost  of  $1,00(I,ON. 
C.  H.  Earing,  Reading  Pa.,  Is  Engineer  IL 
of  W. 

Sewers. 

Items    Arranged    Alphabetically    by   Statet 

Redondo,  Cal. — Bids  were  opened  D«c.  1( 
for  constructing  a  sewer  system  for  ttili 
place,  the  contract  being  let  to  the  CiJl- 
fomla  Ornamental  Brick  Co.  In  oonnectles 
with  the  sewer  system  a  pumping  plu: 
and  outfall  line  are  to  be  constructed  but 
bids  for  these  i>ortlons  of  the  work  hare  sot 
yet  been  advertised.  Olmsted  A  GUlela. 
Los  Angeles.  Cal.,  are  Consulting  Ehiglneen 
for  this  city.  In  the  tabulation  given  belov 
bid  for  pipe  Items  includes  furnishing,  tar- 
ing, backfilling,  etc.,  on  all  items  enept 
pipe,  the  bid  is  for  furnishing  and  InitaB- 
Ing  each.  The  septic  tank  contains  l.H$ 
cu.  yds.  of  reinforced  concrete.  Tide  mts 
will  be  encountered  in  excavation.  The  bib 
received  for  constructing  the  sewer  srstetc 
were  as  follows:  (1)  standing  for  Kslgtt 
A  Hyde,  (2)  F.  O.  Engstrom,  (3)  CaUtorek 
Ornamental  Brick  Co.,  (4)  John  Dodion.  lli 
Greenwall  &  Donlan,  (6)  A.  S.  Bent.  (7)  W. 
.  T.  McBride,  (8)  P.  Neuman,  (9)  W.  X. 
Frick,    (10)   J.  B.   Ware: 


8  in.  vitrified  pipe  1. 

sewer,  45,000  lin. 

ft $.61 

10  In.  vitrified  pipe 

sewer,    16,300  lin. 

ft.    .70 

12  in.  vitrified  pipe 

sewer,   S,030    lin. 

ft    75H 

16  in.  vitrified  pipe 

sewer,  260  Un.  ft.  .96 

14  in.    c    1.    pipe, 

444  lin.  ft 1.96 

14  Flush  tanks,  307 

gal.,   each    50.00 

36  Flush  tanks,  200 

gal.,   each    47.50 

91   manholes,   each        42.60 
14  lampholes,   each  2.60 

Septic  tank  12,500.00 

Total    $60,267.00 


2. 
$0.58% 


.71 


.19%. 

1.13 

3.14 

76.00 

60.00 

67.00 

15.00 

25,409.00 

$74,737.00 


$0.47 


.64 


.67 


.93 
2.20 


41.00 


$0.58 


.83 


1.66 
1.19 


3.09 
40.00 


$0.58 


.62 


.80 
.90 


65.00 


$0.43 


.64 


1.18 

1.60 

2.25 

42.00 


$0.76 


.89 


.99 
1.00 


2.00 
37.50 


$0.60 


.76 


.90 

1.00 

4.00 

90.00 


$0.43 


.62 


.82 
1.16 


3.46 
61.75 


la 

$0.61 


■UM 


.78 
1.26 


6.60 
69.00 


34.00 

25.00 

58.00 

32.00 

35.00 

80.00 

60.00             67.00 

38.00 

40.00 

67.00 

37.00 

35.00 

60.00 

42.60            45.00 

9.00 

6.00 

12.00 

8.00 

6.00 

9.00 

11.60             10.00 

19,210.00 

18,600.00 

18.400.00 

18.500.00 

10,000.00 

10,000.00 

18.642.00     19,300.00 

$57,079.00 

$68,482.00 

$64,620.00 

$57,154.00 

$66,613.00 

$61,814.00 

$68,084.00  $65,337.00 

Sangamon  River  drainage  district  near  Kll- 
iMume.  M.  D.  SchafC,  Springfield,  lU.,  is 
superintendent,  C.  P.  A  St.  L.  K.  R. 

Wichita,  Kan^-Mlssourl  Pacific  Ry.  will 
build  a  new  double  span  bridge  across  the 
Arkansas  River  here,  to  take  the  place  of 
the  present  bridge.  The  approximate  cost 
will  be  about  $10,000.    I.  C.  Brower,  Wichita, 

is  Division  Engineer. 

New  Ibsria,  La. — Franchise  has  been 
asked  of  County  Police  Jury  for  a  toll  bridge 
to  be  erected  over  the  Bayou  Just  below  the 
town. 

?iuluth,  Minn. — Plans  have  been  drawn  for 
60,000  viaduct  which  the  Northern  Pacific 
Ry.,  H.  E.  Stevens,  Bridge  Engineer,  St. 
Paul,  Minn.,  proposes  to  erect  at  BeU- 
knap  St. 

Lincoln,  Neb.— Chicago.  Burlington  A 
Qulnoy,  Chicago  Northwestern  and  Missouri 
Pacific  Railroads  are  to  build  a  viaduct  here. 

Ashtabula,  O. — County  Surveyor  Oehres 
has  been  Instructed  to  prepare  plans  and 
estimates  for  constructing  the  Kenmore  road 
bridge. 

Cincinnati,  O. — Ordinance  is  before  council 
to  have  plans  and  estimates  made  by  City 
Bngineer  for  wagon  bridge  over  Mill  Creek 
atDcme  St. 

Cleveland,  O. — ^A.  B.  Lea,  County  Engineer, 
has  completed  his  estimates  for  the  pro- 
posed Denlson -Harvard  viaduct.  The  plan 
provides  for  a  steel  structure  2.700  ft.  long 
built  on  concrete  piers.  Estimated  cost  is 
$463,000. 

Bethlehem,  Pa. — Bids  are  to  be  asked  by 
R.    B.    Neumyer,    of   South    Bethlehem,    for 


Denver,  Colo. — ^Denver,  Laramie  A  North- 
western Ry.  is  stated  to  have  received 
enough  stock  subscriptions  to  assure  the 
building  of  the  first  section  of  the  road 
from  ISenver  to  Fort  Collins.  Actual  con- 
struction work  on  this  section  is  to  bo 
started  In  the  spring.  Prom  Fort  Collins 
the  road  is  to  be  extended  to  Laramie  and 
eventually  to  Seattle.  Rights  of  way  into 
Denver  and  termlnsj  sites  in  that  city  have 
been  secured.  The  general  offices  of  the 
company  are  In  Denver.  Charles  S.  John- 
son is  President  and  Col.  R.  H  Dwyer  is 
General  Manager. 

Denver,  Colo. — Denver  A  Transcontinental 
R.  R.  has  completed  surveys  for  the  entire 
first  division  of  the  route  of  Its  projected 
railroad,  which  Is  to  extend  from  this  city 
to  the  Pacific  Coast.  Surveys  have  been 
under  way  for  IH  yeara  The  company  waa 
Incorporated  in  1906  and  has  offices  in  the 
Empire  Bldg.,  Denver.  W.  W.  Borst  is  Sec- 
retxiry.  and  the  other  directors  Include  D. 
C.  Hayt,  W.  A.  U  Cooper,  I*  F.  Kimball. 
R.  C.  Vldler  and  L.  W.  Vidler.  Fred  R. 
Wright  and  Charles  A.  Baldwin,  of  Colorado 
Springs. 

Wichita,  Kan. — Missouri  Pacific  Ry.,  ac- 
cording to  advices  from  tnis  place,  will 
spend  this  year  about  $400,000  on  Improve- 
ments on  Its  Wltchita  Division.  I.  C.  Brow- 
er,  Wichita,  Is  Division  Engineer. 

Somerville,  Mass. — Boston  A  Maine  R.  R. 
has  decided  to  erect  shops  to  cost  about 
S2. 000,000  at  East  Somerville.  H.  Bartlett. 
Boston,  Mass..  is  General  Superintendent 
of  Mechanical  Department. 

Omaha,  Neb. — Union  1-acific  R.  R.  Is  plan- 


Hartford,  Conn. — ^A.  B.  Grlswold.  New  Brit- 
ain, Conn.,  was  low  bidder  Dec.  30  for  coe- 
structlng  2,800  ft.  of  4  ft  9  In.  oooerttt 
or  brick  sewer  for  this  city,  his  bid  btlic 
$42,000  on  a  brick  conduit  and  $43,470  m 
a  concrete  conduit 

Chicago,  III.— Residents  of  "StreeterrlOf ' 
a  district  on  the  lake  shore  Just  nortb  »' 
the  Chicago  River,  have  asked  Board  I»- 
cat  Improvements  for  sewers,  lights  asd 
pavements. 

Qalesburg,  III. — ^Board  Lo^  Improrenwiiu 
has  called  public  hearing  on  constroctloa  <'■'■ 
sewer  In  Sanborn.  City  Engineer  estlmatM 
cost  of  work  at  $15,813,  and  it  will  iDcbid< 
923  lin.  ft  of  36  in.  sewer  of  one  ring  o.' 
brick,  476  ft.  30  In.:  400  ft  tUe  pipe.  H  iu 
in  diameter;  476  ft  18  In.  tile  pipe:  !.2SS  n 
15  in.  tile  pipe;  1.146  ft  13  in.  tile  plF 
19  man-holes;  1  lamp  hole,  and  22  es<c- 
baslna 

Kokomo,  Ind. — Board  of  Woiia  Is  contM- 
ering  constructing  sewers  in  Philips  St.  ssd 
between  Sycamore  and  Waln.ut  Sta. 

Munele,  Ind. — City  Engineer  Plotter  baa 
been  directed  to  prepare  plans  for  the  ^Mt 
Jackson  St  sewer. 

Indlananolls,  Ind. — C.  A.  Brown,  Asststait 
City  Engineer,  has  plans  under  way  (or  a 
4-ft.  trunk  sewer  to  be  constructed  to 
Harding  St.,  North  Indianapolis.  The  trw~ 
er  will  be  5,800  ft  long  and  with  the  lO-laJ 
and  15-ln.  branches  will  cost  $13,200. 

New  Albany,  Ind.— Ordinance  has  beffl 
passed  for  sewer  In  Atlas  St  Bids  will  M 
asked  in  the  spring. 

Louisville,      Ky.  —  Sewerage    Commlssloe- 


Digitized  by 


Google 


January  15,  1908. 


ENGINEERING-CONTRACTING 


21 


en,  Chas.  P.  Weaver,  Secretary,  have  in- 
structed their  engineer  to  prepare  for  let- 
ting a  contract  as  aoon  as  possible  for  the 
construction  of  the  outlet  for  the  Beargrass 
Intercepting  sewer,  beginning  at  Campbell 
St.  and  the  river  and  running  to  Market 
St,  extended. 

Water  Supply. 

Items   Artwiged    Alphabetically    by    States. 

Burlington,  Colo.— Tovm  has  voted  to  Issue 
bonds  for  vrater  works, 

Dolores,  Colo, — Surveys  for  water  works 
for  this  city  to  cost  about  $40,000,  have 
been  ordered.     W.   F.   Ordway  la  Mayor. 

Vertallles,  Ky, — Plans  are  being  made  for 
water  and  sewer  systems  for  which  a  $60,- 
000  bond  Issue  was  voted  last  November. 

Baltimore,  Md. — The  Baltimore  County 
Water  ft  Electric  Co.  has  applied  to  the 
county  Commissioners  for  permission  to 
lay  pipes  on  a  portion  of  Park  Heights  Ave. 

Mexico,  Me.— Mexico  Water  Co.  has  been 
Incorporated  and  proposes  to  supply  this 
place.  Capital  stock  is  $60,000  and  Burton 
w.  Goodman  Is  President. 

Cincinnati,  O. — Ordinance  for  Issue  of 
1250,000  of  t>onds  for  completing  water 
works  has  been  passed  by  Councils. 

Staat«>urg,  N.  Y. — Staatsburg  Water  Co., 
capitalised  at  t25.000,  has  been  incorporated 
to  supply  this  place.  Harry  C.  Barker  is 
Inter^Md. 

Oxford,  O.— Town  will  issue  $4,500  of  bonds 
for  water  extensions. 

Marlon,  O, — Ordinance  authorising  local 
water  company  to  extend  its  mains  on  Su- 
perior St.  and  Comer  Ave.  Is  betore  City 
Council. 
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DEPARTMENT  OF  INTEaUOR.  United 
States  Reclamation  Service,  Washington,  D. 
C,  Jan.  8.  1908.  Sealed  proposals  will  be 
received  at  the  office  of  the  United  States 
Reclamation  Service,  Federal  Building,  Chi- 
cago, Illinois,  until  10  o'clock  a.  m.,  Janu- 
ary 31,  1908.  for  furnishing  12,000  barrels 
of  Portland  cement,  f.  o.  b.  cars  at  the 
works  of  the  bidder.  For  particulars  ad- 
dress the  U.  S.  Reclamation  Service,  Wash- 
ington, D.  C.  James  Rudolph  Garfletd,  Sec- 
retary. 3-3t 


PAVING. 

Manistee,  Mich. 

Sealed  bids  will  be  received  by  the  City 
Clerk,  Manistee,  Mich.,  until  2  o'clock  p. 
m.,  Thursday,  February  6,  1908.  for  paving 
Maple,  Masop  and  Jones  streets. 

Approximately  6,500  sq.  yds.  paving  on 
concrete  foundation  with  either  brick, 
bituminous  macadam  or  bituUthlc  wear- 
ing surface,  and  3,800  iln.  ft.  combined  curb 
and  gutter. 

Proposals  will  be  received  for  the  entire 
work  complete,  certified  check  $800.00,  and 
for  curb  and  gutter  alone,  certifled  check 
$150.00. 

Plans  may  be  seen  and  specifications  ob- 
tained at  the  office  of  Geo.  B.  Pike,  City 
Surveyor. 

C.   A.   GNBWUCH, 

3-3t  City  Clerk. 


MONTEREY  WATER  WORKS  AND 
SEWER  COMPANY,  LTD. 

NOTICE  TO  CONTRACTORS. 

The  above  Company  is  prepared  to  re- 
ceive tenders  from  competent  contractors 
for  the  construction  of  the  following  works 
to  be  executed  in  the  immediate  neighbor- 
hood of  the  City  of  Monterey,  N.  Ia,  Mex- 
ico:— 

SAN    GERONIMO    GR-WITY    SUPPLY. 
Tender  No.   I. 

For  the  construction  of  about  3,000  lineal 
metres  of  forty-two  inch  internal  diameter 
concrete  conduit  extending  from  San  Ger- 
onlmo  to  the  Oblspado  Reservoir,  including 
excavation  and  all  other  work  inoidental 
thereto. 

OUTFALL  SEWER. 
Tender  No.  11. 

For  the  construction  of  about  12,000  lineal 
metres  of  main  outfall  sewer,  varying  In 
slse  from  thirty-six  Inches  to  forty-two 
inches  in  Internal  diameter,  and  constructed 
of  concrete  with  an  Invert  of  brickwork. 
Including  the  excavation  of  trenches,  con- 
struction of  tunnels,  bridges,  manholes, 
shafts,  and  all  other  work  Incidental  there- 
to. 

Tenders  Nos.  III.  &  TV. 

Tenders  are  also  required  for  the  lining 
and  rooflng  of  two  reinforced  concrete  serv- 
ice reservoirs,  each  of  ten  million  gallons 
capacity  for  the  Estansuela  and  San  Oer- 
onlmo  supplies. 

Sealed  tenders,  addressed  to  THE  MON- 
TEREY WATER  WORKS  AND  SBWBR 
COMPANY,  LIMITED,  will  be  received  at 
the  offices  of  the  Company,  No.  161  Mata- 
moros  Street,  on  or  before  Friday  the  24th. 
day  of  January,   1908,  at  12  o'clock  noon. 

Flans  and  specifications  may  be  seen, 
and  blank  proposal  forms  obtained,  on  ap- 
plication to  the  undersigned.  The  Com- 
pany reserves  the  right  to  reject  any  or  all 
bids. 

(Signed)  G.   R  O.  CONWAY, 

Chief   Engineer. 
161    Matamoros   St,  Monterey,  N.   L.,   Mex- 
.    Ico.     20th.  December,  1907.  8-2t 


Coitrietors'  Sippiles  tnd  Hein  Hardwari 

Lead  Fomaeea 
>  Jute  Paeklnf 

I  Joint  Runners 

Calking  Tools 
An  Klndi  at  Cactlni*  to  Order 

scon  IIF8.  ft  soppLT  ca.«'»-'5i'eS'?si"c'it|«~» 


Edson  Diaphragm  Trench  Pumps 


Non-chokable,  handling  with  ease 
water  full  of  sand,  gravel,  mud  and 
Other  foreign  substances,  without  per- 
ceptible wear.  Can  be  successfully  op- 
era ted  by  the  most  ignorant  workman. 


DBqKsdoubly  the  best  appa- 
ratns  for  moviag  large  qnan- 
tlties  of  water  quickly  and 
ecMomleally  by  hand  power. 

Fully  fifty-two  per  cent  of  American  con- 
tractors use  Edson  Diaphragm  Pumps. 
If  you  belong  to  the  forty-eight  per  cent 
you  will  be  interested  in  our  Special 
Guarantee  Trial  Offer. 
Ask  about  it  or  send  for  circular. 


EDSON  MFG.  CO. 

256  Atlantic  Avenue         Boston,  Mass. 


Digitized  by 


Google 


22 


ENGINEERING-CONTRACTING 


Vol.  XXIX.     No.  3. 


WANTS 

TTnAcpUyed  Oanfa  nader 
tills    headinc    cost  only 

One  Cent  a  Word 

Obeyed  tlM  an  Inch. 


WANTS 

Undisplayed  Card*  under 
this    heading    cost  only 

One  Gent  a  Word 

Displayed  tl.OO  an  Inch. 


WANTS 

Undisplayed  Caids  under 
tUs    heading    cost  only 

One  Cent  a  Word 

Displayed  tl.OO  an  Inch. 


W!DES1GNERS.  Bank  and  Bar  Fi.xtures, 
$1,800.  Estimators,  Sash  and  Door,  $1,200, 
Estimator,  Fire  Proofing  Material,  $1,800. 
Many  positions  open  for  technical  and 
specialty  men.  Write  stating  experience. 
HAPGOODS,  306  Broadway,  New  York, 
or  1010  Hartford  Bldg.,  Chicago. 

Engineers,  draftsmen,  superintendents,  in- 
■pecton  and  foremen  are  wanted,  to  accept 
the  manjr  different  positions  open  to  our 
members  only. 

Every  Technical  Man  should  qualify  as 
early  as  possible  for  membership  in 

THE  ENGINEERING  AGENCY,  Inc. 

Annual  Membership  $4.00 
Est.  1893  Monadnock  Block,  Chicago 


WANTED— POSITION— Young  Civil  Engi- 
neer, technical  education,  experienced  on 
Railroad  Preliminary  Location  and  Con- 
struction, Heavy  Masonry  and  general 
work  wants  position.  Address  "P.  P." 
care  of  Engineering-Contracting,  365  Dear- 
bom  St.,  Chicago.  3-tf 

WANTED — Two  experts  on  concrete  and  re- 
inforced concrete  construction,  design  of 
forma,  etc.,  are  open  for  engagement.  Ad- 
dress "Experts,"  Engineering-Contracting, 

158  Dearborn  St.,  Chicago.  Hi. 18tf 

WANTEX) — ^Information  concerning  the 
mixtures  for  painting  iron,  process  of 
manufacture  or  tracing  cloth,  and  where 
the  most  powerful  hand  pump  can  be  ob- 
tained.— J.   S.   Craigue,  Jeddo,   Pa. 

WANTEH)— An  Ehigineer  to  take  charge  of 
Parish  road  system.  Salary  about  |75 
monthly.  Oood  oroortunlty  tor  youngjnan. 
Apply  to  Liouis  C.  Bulkley,  Avalon  e^rm, 
R.  F.  D.  No.  1,  Benton,  Loulaana,  stating 
experience   and   reference.  1-St 

WANTED — Civil  Engineer  (34)  with  exten- 
sive general  contracting,  designing,  eatl- 
matlng  and  organising  experience,  desires 
engagement  Address  "Box  82,"  care  of 
Engineering-Contracting,  366  DeartKirn  St., 
Chicago.    ID. «6-8t 

WANTED— Position  as  drafuman.  Have 
had  t  years'  experience  in  machine  shop 
and  S  years  in  drafting  room  on  mecimn- 
Ical,  electrical  and  hydraulic  machinery, 
structural  work  and  tool  desini;  aJso  one 

Star  on  cement  mill  work.  Prefer  loca- 
on  in  aaatem  Pennsylvania  or  New  Jer- 
sey, but  will  go  anywhere.  Address  "A. 
K.  R.,"  care  of  Engineering-Contracting, 
8S6    Dearborn    8t,    Chicago.  >6-il 


WANTE2D— To  buy  high  grade  transit  in 
good  condition,  not  over  3  years  old.  Qrad- 
uatlons  on  solid  silver,  vertical  arc,  tele- 
scope about  10  Inches  long  with  a  level 
and  stadia  wires,  power  over  20,  needle 
about  4  Inches  with  variation  plate,  weight 
under  12  pounds.  Address  "F.  C.  B,"  care 
of  Engineering-Contracting,  356  Dearborn 
St.,  Chicago.  8-lt 

WANTED — Position  as  manager,  superin- 
tendent, or  chief  engineer  with  railway 
company  or  general  contractors,  by  civil 
engineer  of  20  years'  broad  experience. 
Short  line  preferred.  Can  show  results. 
Two  years  present  position  as  manager 
short  line.  Wish  cliange  of  location.  Ad- 
dress "E.  O.,"  care  Engineering-Contract- 
ing, S&&  Dearborn  St.,  Chicago.  111.         14tf 

WANTED— Graduate  Civil  Engineer  desires 
position  on  Pacific  Coast.  Wide  experience 
land  and  harbor  surveys,  underground 
conduit  and  telephone  construction  work, 
concrete  bridge  design,  canal  and  leves 
work.  Irrigation  projects,  estimates,  etc. 
First-class  references.  Address  "R.  J.  8.," 
699  S.  Tenth  St,  San  Jose,  CaL 

WANTED— POSITION  —  Engineer  with  13 
years'  experience;  expert  locating  engi- 
neer: also  contracting  experience;  design- 
ed large  amount  of  reinforced  concrete 
work;  best  of  references.  Address  "J.  A. 
B.,"  care  of  E^ngtneerlng-Contractlng,  866 
Dearborn  St.  Chicago. 

WANTED — Engineer  and  Builder,  thor- 
oughly acquainted  with  the  trade  In  and 
about  New  York,  desires  to  represent  a 
responsible  firm,  either  in  sailing  some 
article,  or  In  figuring  for  contracts.  Ad- 
dress "B.  M.  E.."  cure  Engineering-Con- 
tracting, 13-21  Park  Row,  New  York.  l-2t 

ASSISTANT  CONSTRUCTING  ENOINEEU 
— 11  years'  all-round  experience;  all  classes 
of  construction  work,  open  far  engage- 
ment after  January  1.  Prefers  small  city, 
located  In  West  or  Middle  West  and  per- 
manent situation.  Oood,  rapid  draftsman, 
also  field  and  purchasing  work.  Address 
Box  124,  Swink,  Colo. 

WANTED  —  POSITION  —  Tropics  preferred. 
Btriclent  engineer  and  superintendent,  re- 
cently in  charge  of  extensive  public  works 
in  South  America.  Successful  in  organ- 
izing tuid  managing  lane  forces  of  men. 
Thorough  command  of  Spanish.  Familiar 
with  cost-keeping  accounts  and  reoords. 
Experienced  in  railroad  work,  road  con- 
struction, harbor  improvements,  street 
paving,  sewers,  waterworks,  dams,  canals, 
drainage  and  irrigation.  Address  "E.  B. 
S.,"  Engineering-Contracting,  8S6  Dearborn 
St,  Chicago.  13-8t 


J.  F.  GRAHAM 

(Roadmaster  Graham) 

RAILROAD   LABOR  AQENT 

All  classes  of  Laborers  in  Any  Number 

SUPPLIED  FREE 

Competent  Foremen  a  Specialty. 

Services  Guaranteed  Satisfactory. 

WRITE  OR  WIRE 

204  Washington  Avenue  South 

MINNEAPOLIS,  MINN. 


WELL  ESTABLISHED  and  growing  survey- 
ing practice  near  Chicago  is  for  sale.  Ad- 
dress "Surveyor,"  care  of  Engineering— 
trading,   355  Dearborn  St.,  Chicago.       J-lt 

WANTED— Position  as  Superintendent  or 
General  Foreman.  Experienced  in  Struc- 
tural and  Reinforced  Concrete  Building 
work;  also  Bridge,  Masonry  and  other 
work.  Am  a  hustler  and  accurate.  Give 
me  a  chance.  Address  "Superintendent" 
114  High  St.,   Chicago,   Pi. 3-lt 

WANTED— A  thoroughly  competent  con- 
crete superintendent,  familiar  with  an 
kinds  of  concrete  construction,  and  able 
to  handle  men.  Is  open  for  ensacemeat 
Can  (111  position  about  March  1.  Address 
F.  J.  Whitney,  807  Thirteenth  St.,  t«wis- 
ton,   Idaho. ] l-8t 

WANTED — Position  as  Superintendent  of 
construction.  A  thoroughly  reliable  man 
of  long  experience,  familiar  with  ail 
kinds  of  building  construction  and  the 
practical  details  of  architectural  woik. 
would  like  responsible  position  In  charge 
of  extensive  building  operations  In  Bos- 
ton or  vicinity.  Address  "Superlntead- 
ent"   3   Wabon   St,   Roxbury.   Masa.    tt-4t 

WANTED — Young  civil  engineer,  successful 
organizer  and   manager.     Experienced  to 

f;eneral  heavy  construction,  espaclaUy  re- 
nfcrced  concrete,  desires  change  to 
southwest  or  California;  present  salary 
8200  per  month;  would  represent  reputable 
contractor  or  manufacturer,  and  would 
like  interest  in  profits.  Address  "Box 
413,"  care  of  Engineering-Contracting,  353 
Dearborn  St,  Chicago. 1-it 

SITUATION     WANTEaS— Construction    En- 

eneer  open  for  engagement  Age  40. 
itely  Chief  Elnglneer.  Expertmced  In 
steel  and  masonry  bridges,  btilldtoga,  con- 
veying machinery,  water  powers,  dama 
shops,  foundations,  railroads,  reinforced 
concrete  construction,  etc.  Competent  to 
prepare  complete  designs.  estlmatea 
plans,  reports,  and  spedncatlons.  and  to 
superintend  construction.  Address  "Chief 
Engineer,"  98  Turner  St,  Grand  Bapida. 
Mign. 1-1« 

WANTEX>— Position  as  Superintendent 
Manager  or  Engineer.  Can  report  at 
once.  Mem.  Am.  Soc  C.  E.  Twenty 
years'  experience  on  water  powers,  mnnlc- 
ll)al  improvements,  railroads,  canals,  soft 
ground  tunnels  and  heavy  foundatkmt. 
Last  Ave  years  Superintendent  of  con- 
struction of  pneumatic  foundations,  deep 
water  cofferdams  and  reinforced  concrete. 
Address  "C.  E. — A.  B.,"  care  of  Ehiglneer- 
ing-Contracting.  356  Dearborn  8t.  Chi- 
cago. t-M 


TEST  BORINGS 

lor  FouadatletM.  Etc 

ARTESIAN  WELLS.  DRIVEN  WBIXS. 
PUMPING  APPARATUS 

J.  E.  Feelay  &  Company 

45  South  NarlMt  Stnat.  BOSTON 

Se^d  tor  Brtunatss 


CMTIACTORS  AND  ENGINEEKS 


UsoNuh'sExpidltloutlliaurer 

A  book  containing  200  pages  of  indexed 
tables,  which  show  at  a  ^ance  the 
cubic  contents  of  any  stone  or  pack- 
age according  to  its  length,  braadtb 
and  depth.  Uaed  by  Contractois, 
Ouarrymen  and  Engineers  all  over  the 
woild.  Order  of  your  bookseller  or 
address  the  publisher.  1107  Bditkm 
Printed  entirdy  from  New  Flatss. 
*3.M  Postpaid. 

A.I.  NASH 

17  StaU  Street       ::       NEW  YORK 
lead  lor  Saaipis  Psgss 
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Get  Our  PrhsM 

And  Latest  Catalegues 

Before  Buying  Books  On  Any 

Engineering  or  Contracting  Siibied 

Write  us  To-day 

ThaMyranCCiarkPflbiishiiigCo. 

355  Dearborn  Street  CHICAGO.  ILL. 


BEST  EXTENSIBLE  TPENCHIHC  BRACE  MADE 
KALAMAZOO  FOtiNDRYliMACHINtl« 
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We  shall  welcome  any  news  notes  that 
nir  readers  may  send  in.  Notes  of  con- 
tacts awarded,  bidding  prices,  etc.,  will  be 
ispecially  acceptable. 

BIDS  ASKED 

Bridges. 

Bld«  Open  See  Issue 

tan.    22.  Nashville,    Tenn Jan.  1 

ran.    25.  Bethlehem,    Pa Jan.  22 

Fan.    27.  Julesburg,    Colo Jan.  15 

fan.    29.  Klttanning,    Pa Jan.  16 

ran.    29.  EUzabetb,   N.    J Jan.  16 

Tan.    30.  Napoleon,    O Jan.  8 

Ian.    SO.  Great    Falls,    Mont Jan.  16 

ran.   21.  Victoria,    B.    C Ian.  1 

ran.    SI.  Cincinnati,    O Jan.  16 

?eb.     (.Savannah,   Oa.    Jan.  16 

Peb.     3.  Washlneton,  La.   Jan.  22 

Peb.      3.  StatenvTUe,    Oa Jan.  22 

?eb.     4.  Troy.    O Jan.  8 

Peb.     B.  Colfax.   Wash Jan.  22 

■'eb.      S.  Grants   Pass,   Ore Jan.  22 

Peb.      S.  Atlanta.    Ga.    Jan.  22 

Peb.    11.  Grand  Forks,  N.  Dak Jan.  22 

Peb.    11.  Grand   Forks,   N.   Dak Jan.  22 

Peb.    12.  Cleveland.   O Jan.  22 

Peb.   11.  St.   Charles,   Mo Oct.  SO 

Buildings. 

—           Springfield.  O Jan.  22 

tan.    23.  Puplar,    Mont.    Ueu.  11 

rao.    22.  Mitchell.    S.    Dak Dec.  26 

tan.   22.  Fort  Adams,  R.  I Jan.  1 

tao.    22.  Milwaukee.    Wis Jan.  16 

ran.    23.  LJttle    Rock,    Ark Jan.  IB 

Ian.    24.  Paris.    Ill Deo.  25 

(an.    24.  Predonia,   N.    T Jan.  16 

Tan.    24.  Me<]la,   Pa. Jan.  22 

Van.    24.  Norristown.    Pa.    Jan.  22 

tan.   25.  RIchraond,    Ind Jan.  1 

'an.    25.  West    AIlls,    Wis .Tan.  8 

Ian.    25.  Washington.    D.    C Jan.  22 

Ian.    27.  Milwaukee,  Wis.    Jan.  22 

Ian.    29.  Ellis   Island,    N.    T.    H Jan.  22 

Ian.    29.  Buffalo,     N.    Y Jan.  22 

Ian.    29.  Baltimore,  Md.   Jan.  22 

ran.    30.  Mount    Pleasant.    Mich Dec.  25 

Ian.    31.  Monterey.    CaL    Jan.  16 

r'eb.     1.  Moorhead,  Minn Jan.  16 

reb.     1.  Faribault,   Minn.    Jan.  16 

feb.     1.  Terre   Haute,    Ind ncc.  26 

''eb.     3.  Bethel,  O Jan.  16 

'eb.     4.  Madison,    Wis Jan.  8 

'A.     6.  Salem,    Ind Jan.  16 

'eb.     (.  Fort   Rlley,    Kan Jan.  16 

'•b.     7.  Fort    Monroe,    Va Jan.  16 

'eb.     7.  Sheyenne,    N.    Dak Jan.  16 

"«».     7.  Auburn,    Ind.    Jan.  22 

'eb.      7.  Elkins.    W.    Va Jan.  22 

'eb.     8.  Tounntown,   O Jan.  1 

'eb.     S.  Fergus   Falls,    Minn Jan.  16 

ru>.     8.  Rochester,    Minn Jan.  16 

Peb.    10.  Norwalk.   O Jan.  22 

Peb.    10.  Port    Wayno,    Mich Jan.  22 

'eb.   11.  Chattanooga,    Tenn.   ■ Jan.  8 

Peb.    11.  Pendleton,    Ore Jan.  22 

'eb.   14.  Bluefleld.    W.    Va Jan.  8 

Peb.    12.  Fort   Du    Pont,   Del Jan.  22 

'eb.    14.  La    Moure,    N.    Dak Jan.  22 

'eb.   IS.  Mankato.    Minn Jan.  16 

Peb.    16.  Fort  Lincoln.  N.  Dak Jan.  22 

Peb.    16.  Shin    Island.    Miss Jan.  22 

'eb.    15.  Detroit,    Mich Jan.  22 

'•b.   17.  Alpine,    Tex Jan.  8 

P»b.    17.  Cincinnati,    O Jan.  22 

fleb.  II.  Columbus.    O.    Jan.  8 

IWj,    18.  York.   Neb Jan.  22 

Peb^    IS.  San   Juan.   N.    Hex Jan.  22 

•»;    81.  Pine    Bluff.    Ark Jan.  22 

Pelt    IS.  Marinette.    Wis Jan.  22 

Roads  and  Streets. 

an.    22.  Baltimore.    Md Jan.  16 

an.    23.  Cincinnati.    O Jan.  8 

an.    23.  Albany,    N.     T Jan.  8 

an.    23.  Grand  Rapids,    Mich Jan.  22 


Jan.    24.  Richmond.   Ind Jan.  8 

Jan.    27.  Coitsvllle,    O Jan.  22 

Jan.    27.  AUanUc  aty.  N.   J Jan.  22 

Jan.    27.  Atlantic  City.   N.  J Jan.  22 

Jan.    2J8.  Scranton.    Pa.    Jan.  22 

Jan.    28.  L>et>anon.  Ill Jan.  22 

Jan.    29.  Baltimore,    Md Jan.  22 

Jan.    30.  Kansas   City,    Mo Jan.  22 

Feb.     1.  Kennett  Square,    Pa Jan.  15 

Feb.     1.  Newark,   O.    Jan.  16 

Feb.     3.  Hempfleld,  Fa.    Jan.  16 

Feb.     3.  Toungstown,  O.   Jan.  IS 

Feb.     3.  Harrlsburg,    Pa.     Jan.  16 

Feb.       S.Vernon,    Ind Jan.  22 

Feb.      S.Lebanon.    Ind Jan.  22 

Feb.     3,  Salem.    Ind.    Jan.  18 

Feb.     8.  Crawfordsville,    Ind Jan.  16 

I'^h.     4.  Btlllnsn.   Mont    Nov.  27 

Feb.      4.  Madison,   Ind.    Jan.  16 

Feb.      4.  Paoll,   Ind Jan.  22 

Feb.      4.  Columbus,    Ind Jan.  22 

Feb.      4.  Washington,   Ind Jan.  22 

Feb.       4.  BrookvlTle,   Ind Jan.  22 

Feb.     6.  Manistee,   Mich.    Jan.  16 

Feb.      6.  Washington,   Pa.    Jan.  15 

Feb.      6.  New  Albany.    Ind Jan.  22 

Feb.     7.  Fort    Washington,    Md Jan.  16 

Feb.     21.  Salt  Lake   City,    Utah Jan.  22 

Feb.     22.  Terre  Haute,   Ind Jan.  22 

Mar.     2.  Fayettevllle,   Tenn Jan.  16 

Sewers. 

Tan.    23.  St.  Paul.  Minn Jan.  16 

Jan.     24.  Monterey.    Mexico     Jan.  8 

Jan.    24.  Richmond,    Ind Jan,  8 

Jan.    24.  WUmette.   HI Jan.  16 

Jan.    24.  Springfield,   O Jan.  16 

Jan.     24.  Woodstock,  III Jan.  22 

Jan.    27.  Berea,   O Jan.  15 

Jan.    31.  Canton,   O Jan.  16 

Jan.     27.  BartlesvIIIe.    Okia Jan.  22 

Jan.     28.  Upper    Sandusky.    O Jan.  22 

Jan.     28.  Des     Moines.     la Jan.  22 

Jan.     29.  New    York.    N.    Y Jan.  22 

Jan.     29.  Brooklyn,    N.    Y Jan.  22 

Jan.     31.  Jackson,  Mich Jan.  22 

Feb.       4.  Tecumseh,    Mich Jan.  22 

Feb.     18.  Hamilton,  O Jan.  22 

Water  Supply. 

Jan.    22.  Brooklyn,   N.   T Jan.  8 

Jan.    24.  Fort    Barrancas,    Fla Jan.  8 

Jan.    24.  Monterey.    Mexico    .ran.  8 

Jan.     26.  Denver,    Colo Jan.  22 

Jan.    30.  Philadelphia,    Pa.    Jan.  22 

Fetk.  16.  Madison  Barracks,   N.   Y.  .Jan.  22 


Miscellaneous. 

Wheeling,   W.   Va., , 

Guide  Walls,  Etc.,  Jan.     1 
'IfVilmingten,  Del., 

Metal  Work,  Jan.    15 
National  Soldiers'   Home,   Va., 

Timber  Revetment,  Jan.    ,  8 
Port  Terry,  N.  Y., 

Timber  Bulkhead,  Jan.    16 
St.    Paul,    Minn., 

Hauling.  Jan.     22 
New   York,    N.    Y., 

Power    Launches,  Jan.     22 
Fort    Riley,    Kan., 

Corral  Fence,  Jan.    16 
Reading,    Pa., 

Garbage  Disposal.  Jan.    22 
Soldiers  Home,  Cal., 

Concrete  Dam,  Jan.    15 
Knnsiia    City.    Mo., 

Tree  Planting,  Jan.     22 
Albany,  N.  Y., 

Barge  Canal,  Jan.    15 
Montgomery,   Ala., 

Wooden  Hull,  Jan.     15 
Portsmouth.   Va., 

Chlmne.v.  Jan.     22 
Los   Angeles,    Cal., 

Steel   Cell  Work,  Jan.     15 
Tyrone,    Pa., 

Street  Lighting.  Jan.     22 
E:rle.   Pa.. 

Steamboat    Landing.  Dec.    25 
Muskegon,  Mich., 

Pile    Revetment,  Jan.       8 
Pittsburg,    Pa.. 

Hauling.  Jan.     22 
Mobile,  Ala., 

Snag    Boats.  Jan.     22 
Fort  Strong.   Mass.. 

Wharf    Repairs.  J-.in.     22 
Galveston,  Tex., 

Dredge,  Jan.     22 
Buenos  Aires.  Argentina, 

Subways,  Nov.    30 
Trenton,  Ont. 

Canal    Works,  Jan.     22 
Buffalo,    N.    Y.. 

Concrete  Work.  Jan.     22 


Excavation,  Eartli  and  Rock. 

Jan.    24.  Logansport,  Ind., 

Ditch   Work,  Jan. 


Jan. 

26. 

Jan. 

25. 

Jan. 

27. 

Jan, 

27. 

Jan. 

27. 

Jan. 

27. 

Jan. 

28. 

Jan. 

28. 

Jan. 

30. 

Jan. 

30. 

Jan. 

31. 

Peb. 

1. 

Feb. 

1. 

Feb. 

3. 

Feb. 

3. 

Feb. 

4. 

Feb. 

5. 

Feb. 

10. 

Feb. 

10. 

Feb. 

10. 

Feb. 

14. 

May 

I. 

Mar. 

12. 

Mar. 

14. 

Jan. 
Jan. 
Jan. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Mar. 


25.  New    Castle.    Ind., 

Drain, 
27.  Nortl) ,  Yakima,   Wash., 

Irrigation  Dttcb, 
29.  Brooklyn,    N.    Y., 

Dredging, 
1.  New   York,  N.   Y., 

Dredging, 

1.  Ottawa,    Ont. 

Trent  Canal, 

5.  Prophetstown,    111., 

Drainage  Work, 

6.  Wilmington,   Del., 

Dredging, 

6.  Boone.  la.. 

Drains. 

7.  EUbow  Lake,  Minn., 

Ditch   Work. 
10.  Rlverton.  Ala., 

Excavation,  Riprap,  Etc. 
19.  Aberdeen,  Wash., 

FiUtng,   Dike, 

2.  Fort  Williams,   Me., 

Grading, 


17 

Jan.  22 

Jan.  8 

Jan.  22 

Jan.  8 

Dec.  18 

Jan.  IS 

Jan.  16 

Jan.  22 

Jan.  22 

Jan.  16 

Jan.  15 

Jan.  22 


HateriaIs,Macliines,Supplies,Tools,Etc. 

Jan.     22.  Brooklyn,  N.  Y., 

Lumber,   Cement,   Etc.,  Jan.      8 
Jan.    tt.  Brooklyn,  N.  Y., 

Traveling  Cranes,  Jan.      8 
Jan.    22.  Milwaukee,  Wis., 

Hardware,  Jan.    IS 
Jan.    24.  New  York,    N.  Y., 

Fire   Hose,   EXc.,  Jan.    15 
Jan.    24.  Jacksonville,   Fla^ 

Elevators,  Jan.    19 
Jan.    24.  Washington.    D.    C. 

Wrought  Iron   Pipe.  Jan.     22 

Jan.    27.  Washington,    D.    C, 

Rock  Drills,  Hose,  Etc.,  Jan.      « 
Jan.     27.  St    Paul,   Minn., 

Pipe.    Hydrants.    Etc.,  Jan.    22 
Jan.    28.  Toronto,   Ont, 

Pumping  Engine,  Jan.     1 
Jan.    28.  New   York,    N.   T., 

Broken  Stone,  Sand,  Jan.    16 
Jan.    28.  New   York,    N.   Y., 

Portland  Cement,  Jan.    16 
Jan.    29.  New  York,  N.  Y., 

Lumber,   Etc..  Jan.  22 
Jan.    29.  Baltimore,    Md., 

.Garbage    Carts.  Jan.    22 
Jan.     29.  Milwaukee,   Wis.. 

Road    Rollers.  Jan.     22 


Jan. 
Jan, 
Jan, 
Jan. 


30.  Philadelphia.    Pa.. 
Bo"       - 


:olIer  Equipment,  Jan.    22 
$0.  Washington,   D.  C.. 

Frogs,    Pipe,   Blocks,   BJtc,  Jan.     22 
81.  Chicago,  ni., 

Portland   Cement,  Jan.    IIf 
31.  Minneapolis,  Minn., 

Pipe,    Hydrants,   Etc..  Jan.    22 
Jan.    31.  Minneapolis,  Minn., 

Fire   Engine,  Jan.    22 
31.  Minneapolis,   Minn., 

Fire   Hose.  Jan. 
1.  Des  Moines,    la.. 

Hose  Wagon,  Etc.,  Jan. 
1.  West   AIlls,    Wis.. 

. .  _Flre    Hose.  Jan. 

3.  Washington,    D.    C, 

Cableways,  Jan. 
3.  Yonkers.    N.    Y., 


Jan. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Peb. 
Feb. 
Feb. 
Feb. 


Pipe,  Castings,  Jan. 
3.  Fort  Du  Pont.  Del.. 


2Z 
» 

2S 
IB 
22 


,    ,   ..  .      Steam   Shovel,  Jan.  22 

4.  Indianai>oll8.   Ind., 
Generator,  Etc.,  Jan.      $ 

5,  JeffersonviUe,   Ind., 
Ii^n  Steel,  Etc., 'Jan.      8 

5.  Fort  Leavenworth,   Kan., 
Railway   Supplies,  Jan.    IS 

6.  Washington,    D.    C, 
Power  Plant,  Jan.    16 

10.  Washington.    D.    C. 

Car  Wheels.  Pipe.   Etc..  Jan.     22 
IS.  Milwaukee.  Wis.. 
_  Gas    Producer    Plant,  Jan.      $ 

Peb.    16.  Muskegon,  Mich., 

Crushed    Stone.  Jan.     IS 

BIDS  ASKED 
Bridges. 

Bids  are  asked  on  following  work,  th«> 
notes  being  arranged  alphabetically  br 
states: 

Atlanta,  Qa. — ^Tlntll  10  a.  m..  Feb.  .I.  by 
Clifford  L.  Anderson.  Chairman  Countv  Com- 
mLssloners  of  Roads  and  Revenues,  for  com- 
petitive bids  for  plans  for  a  ferro-concrete 
bridge  across  Peachtrep  Creek  on  Peachtree 
Road.  In  Fulton  County.  Bridge  to  be  SO 
ft.  wide.  60  ft.  In  driveway  and  ]0  ft.  on 
either  side  In  walkways.  Bids  to  glvp  esti- 
mate of  cost  of  bridge  and  statement  of 
oommlsslohs  to  be  charged  for  pinna  and 
superintendence.  Bidders  to  make  own 
measurements   and   specifications. 

Statenvltle,  Q*. — Until  Feb.  3,  bv  J  W. 
Sawell.  Chairman  County  Commissioners,  for 
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conatructlon  of  steel  biidge  across  Allapahaw 
Blver. 

Washington,  La.— UntU  Feb.  8.  by  A.  J. 
Mutler,  Cbairman,  for  constructing  steel 
bridge  and  earth  approaches  over  Bayou 
Carron,  in  this  city.  Plans,  etc.,  with  J.  J. 
Healey,  Clerk  Police  Jury,  Opelousas,  tA. 

Ship  Island,' Miss. — See  under  Bids  Asked 
—Buildings, 

Orand  Forks,  N.  Dak. — ^Until  2  p.  m.,  Feb, 

11,  by  Hans  Anderson,  County  Auditor,  for 
construction  of  any  or  all  wooden  bridges  to 
be  built  in  1908, 

Orand  Forks,  N.  Dak.— Until  Feb,  U,  by 
Hans  Anderson,  County  Auditor,  for  the 
construction  of  any  or  all  steel  bridges  to 
be  built  by   the  county  during  1908, 

Cleveland,  O.— Until  11  a.  m.,  Feb.  12.  by 
Julius  C.  Dom,  Clerk,  County  Commission- 
ers, for  constructing  following  bridges:  Re- 
poit  No.  1638,  concrete  steel  bridge,  Mayfleld 
Township;  report  No.  1783.  concrete  steel 
bridge,  Parma.  Township;  report  No.  1786, 
concrete  steel  bridge,  Parma  Township.  A. 
B.  Lea,  County  Surveyor. 

Grants  Pass,  Ore. — Until  Feb.  6  (extension 
of  time),  by  County  Court,  for  constructing 
steel  bridge,  400  ft.  long,  over  Rogue  River. 

Bethlehem,  Pa. — Reports  from  this  place 
state  that  R.  E.  Neumeyer,  City  Engineer, 
has  Issued  circulars  inviting  bids  for  the 
erection  of  a  three  truss  span  and  one  gir- 
der span  steel  bridge,  to  be  erected  over  the 
Reading  Ry.  and  the  Bethlehem  Steel  Works 
tracks,  between  William  St.  and  Anthracite 
8t„  Northampton  Heights.  The  structure  is 
to  bo  385  ft.  In  length  and  the  floor  Is  to  be 

ftrotected  with  corrugated  galvanised  Iron 
Ining  to  guard  against  locomotive  sparks. 
Bids  are  to  be  received  not  later  than  Jan. 
25. 

Colfax,  Wash.— Until  2  p.  m..  Feb.  5.  by 
County  Commissioners,  for  constructing  nine 
bridgea  Pour  of  the  structures  will  be  of 
steely  three  will  be  combination  and  two  will 
be  composed  of  wood. 

BnildlngB. 

Bids  ara  asked  on  following  work.  th« 
Botes  belns  arranged  alphabetlcaUy  by 
•tataa: 

Pine  Bluff,  Ark.— Until  3  p.  m„  Feb,  21,  by 
James  Knox  Taylor,  Supervising  Architect, 
Washington,  for  the  construction  (including 
plumbing,  ras-piping,  heating  apparatus, 
electric  conduits  and  wiring)  of  the  U,  8. 
Post  Office,  at  Pine  Bluff, 

Washington,  O.  C. — ^Untll  noon,  Jim.  25,  by 
Commissioners  of  District  of  Columbia,  for 
constructing  an  addition  to  the  Eastern  Mar- 
ket House,  including  the  Fish  Market  to  the 
west,  located  at  North  Carolina  Ave.  and  7th 
St.  southeast.  Plans  at  Room  43  District 
Bldg. 

Fort  Du  Pont,  Del.— UntU  11  a.  m..  Feb. 

12,  by  Capt.  J.  L.  Knowlton,  Constructing  Q. 
M.,  Port  Du  Pont,  Delaware  City,  for  con- 
structing boat  house. 

Auburn,  Ind. — Until  noon,  Feb.  7,  by  Coun- 
ty (Commissioners,  for  the  construction  of  a 
new  county  asylum. 

Baltimore,  Md.— UnUl  11  a.  m.,  Jan.  29,  by 
Municipal  Hospital  Commission,  for  the  con- 
struction of  a  laundry  building  and  a  stable 
and  for  the  equipment  of  a  steam  heating 
plant  in  the  Sydenham  Hospital,  near  Bay- 
view  Asylum,  In  accordance  with  specifica- 
tions to  be  had  upon  application  to  Edward 
V.  Preston,  Inspector  of  Buildings,  City  Hall. 

Detroit,  Mich.— Until  Feb.  16,  by  Commis- 
sioner of  Police,  for  the  construction  of  a 
brick  police  station  at  the  comer  of  McClel- 
land and  Vlncennes  Aves.  Charlea  A.  Nich- 
ols. Secretary. 

Fort  Wayne  (P.  O.  Detroit),  Mich.— Until 
10  a.  m.,  Feb.  10,  by  Capt.  Charles  Q. 
French,  <J.  M.,  for  remodeling  one  tMiildlng 
at  this  post  and  installing  therein  heating, 
plumbing,  gas-piping,  electric  wiring  and 
combination  gas  and  electric  fixtures. 

Ship  island.  Miss.— Until  3  p.  m..  Feb.  16, 
by  James  Knox  Taylor  Supervising  Archi- 
tect, Washington,  for  the  construction  of  a 
boat  house  and  ways  and  lagoon  bridge  at 
Oulf  Quarantine  Station,  Ship  Island,  Miss, 

Fort  LInooln,  N.  Dak.— Until  1:30  p.  m., 
Feb.  16,  by  Bowers  Davis.  Constructing  Q. 
M.,  for  constructing,  plumbing  and  electric 
wiring  one  brick  civilian  employes  quarters 
at  Fort  Lincoln. 

La  Moure,  N.  Dak.— UntU  Feb.  14,  by 
County  Commissioners,  for  erection  of  court 
house.  Buechner  &  Orth,  Architects,  St. 
Paul,   Minn. 

York,  Neb.- Until  Feb.  18.  by  F.  B.  Lloyd. 
Secretary,  for  constructing  building  for  lo- 
cal lodge  of  Elks.  Tyler  &  Brandt,  Ar- 
chitects,  Lincoln,  Neb. 

San  Juan,  N.  Mex.— UntU  2  p.  m.,  Feb.  18, 
by   Commissioner  of  Indian  Affairs,   Wash- 


ington, D,  C.  for  constructing  school  build- 
ing and  hospital  at  San  Juan  School.  Fur- 
ther information  may  be  obtained  of  Wm.  T. 
Shelton,    Superintendent,   Bbiprock,   N.   Mex. 

Buffalo,  N.  Y.— Until  3  p.  m.,  Jan.  29,  by 
State  Commission  In  Lunacy,  T.  E.  Mcuarr, 
Secretary,  Albany,  for  plumbing  changes. 
Wards  2  to  12,  Inclusive,  ^d  Wards  19  to 
23,  inclusive,  Buffalo  State  Hospital.  Draw- 
ings, etc.,  at  Hospital  or  from  FrankUn  B. 
Ware,  State  Architect,  Albany, 

Madison  Barracks,  N.  Y.— See  under  Bids 
Asked — Water  Supply, 

Ellis  Island,  N.  Y.  H.— Until  2:30  p.  m., 
Jan.  29,  by  Robert  Watchorn,  Commissioner 
of  Immigration,  BUls  Island,  for  all  labor 
and  materials  required  for  the  erection  of 
two  flag  poles  at  gables  of  main  building, 
and  two  ladders  from  roof  of  dormltoryles 
to  main  roof,  at  the  U.  S.  Immigrant  Sta- 
tion. 

Norw^lk,  O. — ^Untll  Feb.  10,  by  County  Au- 
ditor, for  making  repairs  and  alterations  to 
Interior  of  county  court  house. 

CInelnnatI,  O.— UntU  Feb.  17,  by  Board  of 
Education,  Dr.  J.  M.  Withrow,  Chairman 
Building  Committee,  for  the  installation  of 
a  beating  and  ventilating  system  in  the 
Westwood  school  building. 

Springfield,  O. — Cleveland.  Cincinnati,  Chi- 
cago &  St.  Louis  Ry.  Co.,  Is  calling  for  bids 
for  a  new  In  and  out-bound  freight  house 
at  Springfield.  Further  Information  can  be 
obtained  from  Henry  J.  Schlacks,  Architect, 
suite  19,  Borden  Block,  Dearborn  and  Ran- 
dolph Sts..  Chicago,  III,,  who  will  have  charge 
of  the  work. 

Pendleton,  Ore. — Until  2  p.  m.,  Feb,  11, 
by  Conmilssloner  of  Indian  Affairs,  Wash- 
ington, D.  C,  for  constructing  superintend- 
ent's residence  at  Umatilla  School,  Ore.  In- 
formation may  be  obtained  from  Arthur  B. 
McFatridge,    Superintendent.    Pendleton. 

Media,  Pa. — ^Untll  Jan.  24,  by  State  Armory 
Board,  B.  W.  Demmlng,  Secretary,  Harris- 
burg,  Pa.,  for  constructing  armory  at  this 
place. 

Norrlstown,  Pa.— Until  Jan.  24,  by  State 
Armory  Board,  B.  W.  Demmlng.  Secretary. 
Harrisburg,  Pa.,  for  construction  of  armory 
here. 

Marinette,  Wis.— Until  3  p.  m.,  Feb.  25,  by 
James  Knox  Taylor,  Supervising  Architect. 
Washington,  for  the  construction  (complete) 
of  the  V.  B.  Post  Office  at  Marinette. 

Milwaukee,  Wis.— UntU  10:30  a.  m.,  Jan. 
27,  by  Board  PubUc  Works.  Charles  J. 
Poetsch,  Chairman,  for  removing  the  glass 
floor  lights  and  a  portion  of  the  mosaic 
floor  In  the  main  corridor  of  the  first  floor 
of  the  city  hall,  and  replacing  the  same 
with  a  vitreous  ceremlc  tile  floor.  Certified 
check  for  $360  required  with  bid, 

Elklns,  W.  Va.— UnUl  Feb.  7,  by  John  A. 
Bock,  Chairman  of  Committee,  Flarming- 
ton,  W.  Va.,  for  the  construction  complete 
of  the  I.  O.  F.  building  at  EUcins.  W.  Va. 

Roads  and  Streets. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetlcaUy  by 
■tatea: 

Lebanon,  III. — UntU  2  p.  m.,  Jan.  28,  by 
Board  of  Local  Improvements,  for  construct- 
ing 10.890  sq.  yds.  of  vitrified  brick  paving 
and  3,935  lln.  ft.  of  sandstone  curbing. 

Brookvllle,  Ind.— UntU  1  p.  m..  Feb.  4.  by 
Chas.  A.  Miller,  County  Auditor,  for  con- 
structing gravel  road  in  Ray  Township  and 
gravel  road  in  Laurel  Township. 

Columbus,  Ind. — Until  10  a.  m..  Feb.  4,  by 
John  M.  Davis.  County  Auditor,  for  the  con- 
struction of  7,392  ft.  of  gravel  road  In  Union 
Township. 

Lebanon,  Ind. — Until  10  a.  m.,  Feb.  3,  by 
B.  F.  Herdrick.  County  Auditor,  for  the  con- 
struction of  3,580  ft.  of  gravel  road  In  Cen- 
ter and  Clinton  Townships  and  for  two  roads 
In  Marlon  Township.  7,950  and  7,938  ft.  long, 
respectively. 

New  Albany,  Ind.— UnUl  10  a.  m.,  Feb.  6. 
by  County  (Jommlssloners,  for  constructing 
gravel  road   in  (Georgetown  Township. 

Paoll,  Ind.— UntU  2  p.  ra.,  Feb.  4,  by  Alvln 
B.  Ham,  County  Auditor,  for  constructing 
three  gravel  roads  In  FYench  Lick  Township, 
as  follows:  West  Baden  and  Orangeville  road. 
6,225  ft.  long;  French  Lick  and  Leavenworth 
road.  10.880  ft.  long;  Ab>del  and  Unlonvllle 
road,  15,681  ft.  long. 

Vernon,  Ind.— Until  11  a.  m.,  Feb.  3,  by 
T.  L,  Thomas.  County  Auditor,  for  the  con- 
struction of  4,568  ft.  of  gravel  pike  In  Ver- 
non and  Center  Townships. 

Washington,  Ind.— Until  2  p.  m.,  Feb.  4.  by 
Thomas  Nugent,  County  Auditor,  for  con- 
struction of  six  gravel  roads  as  follows:  Two 
in  Elmore  Township,  two  in  Veale  Township, 
one  in  Madison  Township  and  one  in  Wash- 
ington Township. 


Terre  Haute,  Ind.— UntU  11  a.  m.,  Feb,  :i 
by  County  Commissioners,  for  constmctlos 
or  crushed  stone  road  in  Honey  Creek  Ton- 
ship. 

Baltimore,  Md. — ^Until  11  a.  m.,  Jan.  a. 
by  B.  T.  FendaU,  City  EInglneer,  to  gaic 
curb  and  pave  with  bltullthic  or  Belciu 
blocks.  Heath  8L 

Orand  Rapids,  Mich. — ^Until  8  p.  m..  la. 
23,  by  Board  Public  Works,  Samuel  A  TnA- 
ney.  Secretary,  for  grading  and  paving  Z 
Bridge  St. 

Kansas  City,  Mo.— UntU  11  a.  m..  Jan.  n 
by  B,  A.  Harper,  City  EUiglneer,  for  the  fo!- 
lowing  work:  Constructing  asphalt  f*\t- 
ment  on  portions  of  11  streets;  constnicUsr 
artificial  stone  curbing  on  portions  otH 
streets;  repairing  asphalt  pavement  on  por- 
tions of  6  streets;  constructing  Portland  o- 
ment  concrete  pavement  on  two  aUey:;  cm- 
structlng  brick  pavement  on  portions  at  ' 
streets. 

Atlantic  City,  N.  J.— Until  8  p.  m..  Jan.  r 
by  City  Clerk,  for  constructing  23,500  *q.  7<b 
of  asphalt  pavement  and  1,040  Un.  ft.  oibliK- 
stone  heading  stones  on  Pacific  Ave.;  alki 
for  constructing  drainage  system,  complto 
consisting  of  25  lines  of  conduits.  J.  W 
HAckney,   City  Engineer, 

Atlantic  City,  N.  J.— Until  8  p,  m..  Jan  !;, 
by  City  Clerk,  for  street  paving,  the  wgri 
including  722  aq.  yds.  gravel  pavement  <X 
sq.  yds.  6-ln.  macadam  pavement,  7J>  an. 
yds.  12-in.  Telford  pavement,  3,04S  sq.  fl< 
vitrified  fire  clay  block  pavement  and  goi- 
ters, including  concrete  foundation.  J.  W 
Hackney,  City  ESnglneer- 

Madlson  Barracks,  N.  Y. — See  under  Biili 
Asked — Water  Supply. 

ColUvllle,  C— Untn  11  a.  m.,  Jan.  r  W 
J.  S.  Palmer.  Townrtilp  Clerk,  at  office  rf 
S.  D.  L.  Jackson,  Youngstown.  for  gradun 
and  macadamising  McCartney  Road. 

Scranton,  Pa, — Until  10:30  a.  m.,  Jan.  :i 
by  C,  R.  Acker,  Director  Public  Worttt 
for  sidewalks,  flagstone,  etc. 

Salt  Lake  City,  Utah.— UntU  Feb.  21  (o- 
tenslon  of  time),  by  Board  Pul>llc  Worka,  r 
J.  Leonard,  Chairman,  for  Improvement  of 
First  South  St.     L.  J.  Kelsey,  (Sty  Engin««: 

Sewers. 

Bids  are  asked  on  following  work,  tb« 
notes  being  arranged  alpbafbetieally  \n 
states: 

Des  Moines,  la. — ^UntU  11  a.  m.,  Jan.  It.  br 
Board  Public  Works,  for  constructing  504  Un 
ft.  of  10 -in.  clay  pipe  sewer  in  W.  I2d  St 

Woodstock,  III.— UnUl  8  p.  m..  Jan.  2«.  br 
Board  Local  Improvements,  G.  H.  Hoj 
President,  for  constructing  sanitary  <«mr 
system,  and  sewage  purification  plant  the 
work  Including,  4,470  ft.  21-in.,  1.250  ft.  V>- 
In..  1,700  ft.  18-ln..  2,870  ft.  15-in..  3.JM  ft 
12-ln.,  10.700  ft.  10-ln.,  36.500  ft.  S-ln..  UA 
4,150  ft,  6-ln.  tUe  pipe  sewer.  280  manhola 
20  flush  tanks,  1  concrete  settUng  tank  «■< 
dosing  chamber,  8  sand  filter  beds  50x53  ft 
W.  S.  Shields.  E:nglneer.  HarUord  BMIg.. 
Chicago,  lU. 

Jackson,  Mich. — ^UntU  7:30  p.  m.,  Jan.  SI 
by  J.  F.  Harrison,  Superintendent  of  PnblK 
Works,  for  reinforced  concrete  sewer  pipt 
Will  require  about  5.000  ft.  of  reiafottal 
concrete  sewer  pipe,  of  which  approximatd! 
80  per  cent  wUl  be  4-ft.  pipe. 

Tecumeeh,  Mich,— UnUI  1  p.  m.,  Fdv  ( 
(readvertlsement),  by  W.  L.  Jones,  VlHap 
Clerk,  for  labor  and  material  for  constnKi- 
Ing  sewer  system,  the  work  including  LK* 
ft.  15-ln.,  500  ft.  12-ln.,  11.348  ft-  10-ln..  nX 
ft,  8-ln.  and  14,674  ft.  6-in.  pipe  sewer. 

Atlantic  City.  N.  J.— See  und^  Bids  Askad 
— Roads  and  Streets. 

Brooklyn,  N.  Y.— UntU  11  a.  m..  Jaa  9 
by  Bird  8.  Coler,  Borough  President,  (6" 
constructing  following  pipe  sewers:  In  Thin' 
St.,  estimated  cost.  31.956;  Blake  Are. 
$1,140;  56th  St.,  $2,911:  59tb  St..  Ki» 
sewer  basin  Hamilton  Ave.  and  Henty  St 
$190. 

New  York.  N.  Y.— UntU  2  p.  m.,  Jan  » 
by  Henry  8.  Thompson,  Commissioner  » 
Public  Works,  13  Park  Row,  for  rcconatroct- 
Ing  sewer  in  4th  St..  also  for  reconstmct- 
Ing  sewer  In  6th  St..  and  for  extension  ■* 
sewer  in  141st  St.  Both  4th  St.  and  Stk 
St.  sewer  works  Include  1,045  Uo.  ft  « 
brick  sewer  4  by  2  ft.  8  Ins..  class  I.  250  Un 
ft.  of  brick  sewer  of  4  ft.  by  2  ft-  Sin 
cnass  11;  150  lln.  ft.  of  brick  sewer  ol  I 
ft.   by   8  Ins.,   Class  m. 

Hamilton,  O.— Bids  are  reported  asked  )>' 
this  city  until  Feb.  18  for  the  coo»tmcli<»> 
of  the  Oawford's  Run  sewer  and  dJtfh 
First  secUon  wiU  be  994  ft.  long  and  »ill 
cost  $10,803:  second  section  wUl  be  3.600  (t 
long  and  will  cost  $10,207.  The  third  ac- 
tion Includes  the  closed  sewer  and  will  o«! 
$50,708, 

Upper  Sandusky,  O.— UnUl  noon.  Jan.  :*. 
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jy  A.  H.  Stuti.  VlllaKO  Clerk,  for  construct- 
DK  outlet  sewer.  Certified  check  for  tSOO 
■equired  with  bid.  Rlggs  &  Sherman,  £n- 
rfneens,   Toledo,   O. 

Bartlecvltle,  Okta.— Until  6  p.  m..  Jan.  27. 
)>  HI  C.  IXTannett,  City  BngTneer,  for  labor 
ind  material  for  constnictlng  sewers,  the 
lork  Including  25,000  ft.  8-ln.,  6,000  ft.  10- 
n.  and  S,SOO  ft.  12-ln.  tile  sewer,  750  T's, 
l,$00  cu.  yds.  rock  excavation.  36.000  ft. 
>f  trench  from  4  to  16  ft.  deep,  85  manholes, 
litO  cu.  yds.  concrete  masonry.  Ofllclal  ad- 
rertlsement  will  be  found  elsewhere  In  this 
ssue. 


Water  Sapply. 


Bids  are  aaked  on  following  work.  th« 
lotes    being     arranged     alphabetically      by 

itatea: 

Denver,  Colo. — Until  noon,  Jan.  26,  by  Ak- 
Icultural  tMtch  Co.,  Charles  A.  Johnson.  Dl- 
•ector.  for  the  construction  of  the  main 
neterroir  dam.  In  accordance  with  the  plans 
kod  speclflcations  on  file  at  the  office  of 
:^cas  A  Johnson,  1020  16th  St.,  Denver, 
Mo. 

Madlton  Barracks  (P.  O.  Sacketts  Harbor), 
H.  v.— Until  2  p.  m..  Feb.  16.  by  Lieut.  R. 
ff.  Drury,  Constructing  Q.  M.,  for  construct- 
ng  a  300,000  gallon  steel  tank;  quartermas- 
XT  stable  and  wagon  shed;  one  set  of  quar- 
ers:  about  6,000  square  feet  of  concrete 
sidewalk,  and  remodeling  old  mess  building. 

Philadelphia,  Pa. — Until  noon,  Jan.  30,  by 
360.  R.  Stearns,  Director  Public  Works,  for 
Contract  No.  133  —  Constructing  shelter 
Muses  for  Torrcsdale  Filters.  Drawings. 
stc.,  from  Chief  Bngineer,  Bureau  of  Water, 
::ity  Hall. 

Ezcavatioii,  Earth  and  Rock. 

Bids  are  aaked  on  following  work,  the 
■otes  being  arranged  alptaabetloaUy  by 
Itatea: 

Boone,  la. — ^Drains.— Until  1  p.  m.,  Feb.  6. 
by  County  Auditor,  for  labor  and  material 
for  construction  of  County  Drainn  Nos.  33 
ind  10.  to  Include  28.000  ft.  of  6-ln.  to  16-ln. 
Ule. 

New  Castle,  Ind Drain.— Until  2  p.  m..  Jan. 

ti,  by  County  Drainage  Commissioners,  for 
»>n8tructlon  of  a  drain. 

Fort  Williams,  Me.— Grading.— Until  11  a. 
m..  Mar.  2.  by  Capt.  F.  J.  Morrow.  Con- 
"tnictlng  Quarterm-ister,  478%  Congress  St . 
Portland,  Me.,  for  grading  at  Fort  WlllianriB. 

Elbow  Lake,  Minn,— Ditch  Work.— UnUl 
Feb.  7.  by  County  Auditor,  for  coAstructtng 
Iralnage  ditches  Nos.  3  and  6. 

Brooklyn,  N,  Y.— Dredging.— Until  11  a. 
n.,  Jan.  29.  by  Bird  6.  Coler.  Borough 
fYesldent.  for  furnishing  labor  and  material 
or  dredging  at  and  In  the  various  basins 
>f  Gowanus  Canal,  vis.:  Ist  St.  basin.  5th 
It.  basin.  6th  St.  basin.  7th  St.  basin  and 
ilth  St.  tmsin,  requiring  removal  of  about 
3,600  cu.  yds.  scow  measurement.  Security 
-equlred  Is  tll.OOO. 

Hlscellaneoas. 

Bids  are  aaked  on  following  work,  the 
totes  being  arranged  alphabetically  by 
tetea: 

Mobile,  Ala. — Snag  Boats.— Until  II  a.  m.. 
="eb.  10.  by  MaJ.  H.  Jervey.  U.  8.  Engra,  for 
lonstructlon  of  two  wooden  hull  snag  boats. 

Fort  Strong,  Mass. — ^Wharf  Repairs.— Un- 
II  10  a.  m.,  Feb.  10.  by  Capt.  Ira  L.  Freden- 
lall.  Constructing  Q.  M.,  263  Summer  St., 
Sostoil,  Maas..  for  making  repairs  to  wharf 
t  Fort  Strong,  Long  Island,  Boston  Harbor, 
l&ss. 

St.  Paul,  Minn. — Hauling — Until  noon,  Jan. 
'.  by  Water  Commissioners.  John  Caulfleld. 
lecretary,  for  hauling  and  delivering  ail 
'Ipes,  special  castings,  hydrants,  valvee, 
alve  boxes,  stop  Imxes,  meters,  pig  lead, 
cad  pipe  and  all  other  drayage  tnat  may 
>e  required  during  1908. 

Kanaaa  Ci^,  Mo,— Tree  Planting— Until  11 
I.  m..  Jan.  80,  by  B.  A.  Harper,  City  EAi- 
Sneer,  for  planting  White  Bam  Trees  along 
«veral  streets. 

Buffalo.  N.  v.— Concrete  Work.— Until  11 
L.  m..  Mar.  14,  by  Col.  H.  M.  Adams,  U.  S. 
!h)grs.,  for  constructing  concrete  walls  for 
Ihip  Lock,  Black  Rock  Harbor,  Buffalo. 
.New  York,  N.  Y. — ^Power  Launches. — Un- 
II  10  a.  m.,  Jan.  27,  by  Theodore  A.  Blng- 
>am.  Police  Commissioner,  300  Mulberry 
It.,  for  making  and  delivering  two  power 
munches  for  the  police  department  of  New 
rork. 

Tyrone,  Pa.— Street  Lighting.— Until  Feb. 
.  by  J.  H.  Harklerode,  Borough  Secretary, 
or  street  lighting  for  terras  two  or  five 
ears. 


Pittsburg,  Pa.— HauUng.— Until  Feb.  10, 
by  F.  P.  Booth,  County  Controller,  for  haul- 
ing ballast   for  Allegheny  County. 

Reading,  Pa. — Gtu-bage  Disposal.— Until  7 
p.  m.,  Jan.  28  (extension  of  time),  by  Caleb 
Weldner,  City  Clerk,  for  the  collection,  re- 
moval and  disposal  of  all  garbage  and  offal 
In  the  city  for  the  period  of  one,  two,  three, 
four  and  Ave  (1,  2,  3,  4,  5)  years.  Earner  H. 
Beard,  City  Engineer. 

Galveston,  Tex. — Dredge.— Until  2:30_p.  m., 
Feb.  14,  by  MaJ.  J.  C.  Sanford,  U.  S.  ETngrs., 
816  WItherspoon  Bldg.,  Philadelphia,  Pa.,  for 
constructing  one  steel,  twin-screw  suction 
dredge  for  Qalveston  Harbor,  Tex. 

Portsmouth,  Va. — Chimney.— Until  11  a. 
m.,  Feb.  1,  by  Bureau  of  Yards  and  Docks 
Navy  Department,  Washington,  for  a  radial 
brick  chimney  for  the  naval  hospital.  Ports- 
mouth, Va. 

Trenton,  Ont.— Canal  Works.— Until  4  p, 
m..  Mar.  12,  by  L,  K.  Jones.  Secretary  De- 
partment of  Railways  and  Canals,  Ottawa. 
Ont..  for  the  works  connected  with  the  con- 
struction of  Section  No.  3,  Ontarlo-Rlce  Lake 
Division  of  the  canal.  Plans,  etc.,  after  Feb. 
8.    at   office    of   Chief   EJnglneer    of    the    De- 

gartment  of  Railways  and  Canals.  Ottawa, 
uperlntendlng  Engineer,  Trent  Canal,  Pe- 
terboro.  Ont.,  and  office  of  J.  B.  Brophy,  Di- 
vision E>iglneer.  Trenton,  Ont. 

IIaterials,Machines,Sapplies,Tool8,Btc. 

Bids  are  asked  on  toUowtng  work,  ths 
notes  being  arranged  alphabetically  by 
states: 

Wsshlnoton,  D,  C. — ^Wrought  Iron  Pipe.— 
Until  2:3(r  p.  m.,  Jan.  24,  by  Lt.  Col.  if.  P. 
Hodges,  General  Purchasing  Officer,  Isth- 
mian Canal  Commission,  for  furnishing  un- 
der circular  415-C,  wrought  Iron  pipe. 

Washington,  D,  C. — Car  Wheels,  Pipe,  Btc. 
— UnUl  ICTSO  a.  m..  Feb.  10,  by  Lt.  Col.  H.  F. 
Hodges,  General  Purchasing  Officer,  Isth- 
mian Canal  Commission,  for  furnishing  un- 
der Circular  416,  car  wheels,  steel  axles,  air 
hoists,  lathe,  water  crosets.  saws,  surface 
plates,  calipers,  tube  expanders,  drills,  drill 
holders,  taps,  chucks,  iron  pipe  and  fittings, 
valves,  wire  rope,  life  preservers,  life  Imoys, 
desks,  etc. 

Washington,  D.  C— Frogs,  Pipe,  Blocks, 
ETtc— Until  10:30  a.  m.,  Jan.  30,  by  Lt.  Col. 
H.  F.  Hodges.  General  Purchasing  Officer, 
Isthmian  Canal  Commission,  for  furnishing 
under  Circular  417,  frogs,  sheet  steel,  bolts. 
Iron  washers,  wrought  iron  pipe  and  fit- 
tings, valves,  hose,  nose  pipes,  steel  blocks, 
wrenches,  etc. 

Fort  DuPont,  Del. — Steam  Shovel. — Until 
Feb.  3,  by  Capt.  J.  L.  Knowlton,  Construct- 
ing Q.  M.,  Fort  DuPont,  Delaware  City,  for 
furnishing  one  steam  shovel. 

Baltimore,  Md,— Garbage  Carts.— Until  11 
a.  m.,  Jan.  29,  by  J.  L.  Wlckes,  Commis- 
sioner of  Street  Cleaning,  for  furnishing  15 
garbage  carts. 

Minneapolis,  Minn, — Fire  Engine. — Until 
7:30  p.  m.,  Jan.  31,  by  L,  A.  Lydiard,  City 
Clerk,   for  furnishing  one  steam  fire  engine. 

Minneapolis,  Minn.— Fire  Hose.— Until  7:30 
p.  m.,  Jan.  31,  by  U  A.  Lydiard.  City  Clerk, 
for  furnishing  the  city  with  8,000  ft.  of  2V4- 
In  fire  hose,  and  2,000  ft.  of  3-in.  Are  hose. 

Minneapolis,  Minn. — Pipe.  Hydrants,  Etc. 
—Until  Jan.  31,  by  L.  A.  Lydiard,  City  Clerk, 
for  furnishing  the  city  with  cast  Iron  water 
pipe,  hydrants,  valves  and  special  castings 
to  be  used  in  the  construction  of  water 
mains  during  the  season  of  1908.  About  15 
miles  of  mains  will  probably  be  laid. 

St.  Paul,  Minn. — Pipe,  Hydrants,  Etc.— Un- 
til noon.  Jan.  27,  by  Board  of  water  Com- 
missioners, John  Caulfleld,  Secretary,  for 
furnishing  cast  Iron  water  pipe,  to  include 
1,000  ft.  4-ln.,  40.000   ft.   6-ln.,  l.BOO  ft.  8-ln., 


12,000  ft.  12-ln.  and  6.500  ft  16-ln.  pipe,  with 
privilege  of  Increasing  quantities,  1,200  stop 
boxes,  valve  boxes,  hydrants,  4-ln.  to  24-ln. 
water  gates,  and  specials. 

Yonkers,  N.  Y.— Pipe.  Castings.— Until  9 
a.  m.,  Feb.  3,  by  Board  Contract  and  Supply, 
James  D.  Mclntyre,  Secretary,  for  furnishing 
and  delivering  at  Yonkers,  N.  T.,  the  fol- 
lowing pipes  and  castings:  1.000  lengths  of 
8-ln.  pipe,  500  lengths  of  6-ln.  pipe.  50 
lengths  of  4-in.  pipe,  50  lengths  of  3-ln. 
pipe;  also  10  tons  of  special  castings. 

New  York,  N.  Y.— Lumber.  Etc.— Until  10 
a.  m..  Jan.  29,  by  Theodore  A.  Bingham, 
Police  Commissioner,  300  Mulberry  St.,  for 
furnishing  and  delivering  lumber  and  build- 
ing materials. 

Philadelphia,  Pa. — Boiler  Equipment. — Un- 
til noon.  Jan.  30.  by  Geo.  R.  Stearns,  Director 
Public  Works,  for  Contract  No.  136— Boiler 
equipment  for  the  Roxborough  Pumping  Sta- 
tion. Drawinss.  etc..  from  Chief  Engineer. 
Bureau  of  Water,  City  Hall. 

Milwaukee,  Wis.— Road  Rollers—  Until 
10:30  a.  m.,  Jan.  29,  by  Board  Public  Works, 
Charles  J.  Poetsch,  Chairman,  for  furnishing 


one  8-ton   and   one   15-ton   steam   or  motor 
road  roller. 

West  Mils,  Wis.— Fire  Hose.- Until  noon, 
Feb.  1.  by  Board  Public  Works.  F.  Phillips, 
Jr.,  for  furnishing  1.000  ft  of  2H-ln.  Are 
hose. 

CONTRACTS  LET. 

Tha  foUowInc  centraota  have  baaa  Ut  ra- 
eantty: 

Phoenix,  Arlx. — Laying  Water  Mains. — W. 
A.  Reese  A  Co..  Fayettevllle,  Ark.,  at  $27,561, 
for  laying  new  water  distributing  system. 

Fayettevllle,  Ark. —  Bridges. —  Vlncennes 
Bridge  Co.,  vlncennes,  Ind.,  at  $1,370  for 
bridge  over  Laddy  Stones  Ford,  and  $2,160 
for  bridge  over  Wnite  River,  at  Wyman,  for 
County  Commissioners. 

Madison,  Ark.— Bridge.— Virginia  Bridge  & 
Iron  Co..  at  $29,310,  for  construction  of  Iron 
bridge  over  St,  Francis  River  at  Madison. 

San  Jose,  Cal. — Outlet  Sewer.—  Charles 
Wehner,  San  Jose,  for  constructing  concrete 
outlet  sewer. 

Denver,  Colo. —  Railroad. — Denver  Con- 
struction Co.,  recently  Incorporated,  for  con- 
structing Denver,  Northwestern  &  Pacific  R. 
R,  (Moiiatt  Road),  from  Yarmony  to  the  , 
Routt  County  oil  fields,  a  distance  of  60 
miles.  Col.  D.  C.  Dodge,  Denver,  Is  Presi- 
dent of  construction  company, 

Elgin,  III. — Sewer. — John  A.  Logan,  at  $2,- 
483,  for  constructing  sewer  in  West,  National 
and  Walnut  Aves. 

Columbus,  Ind.— Gravel  Roads.-  County 
Commissioners  have  awarded  contracts  for 
gravel  road  construction  as  follows:  First 
section  Wright  road  to  Thompson  A  Quinn, 
for  $1,980;  second  and  third  sections  to  John 
Beatty  at  $2,825  and  $7,716  respectively. 

Vlncennes,  Ind. — Road  Work.— Following 
contracts  have  been  let  by  County  Com- 
missioners: J.  M.  Newton  et  al  road  In 
Vlncennes  Township,  6.531  ft.  long,  to  Jo- 
seph Loudermllk.  for  $2,590;  the  J,  M,  Beal 
et  al  road,  10,6«7  ft  long,  to  Samuel  Tay- 
lor   for   $2,900. 

Jacksonville,  FIs.— Road  Work.— Fort  & 
Long,  at  84  cts.  per  sq.  yd.,  for  laying 
17,600  sq.  yds.  of  macadam  roadway,  12  ft. 
wide,  for  a  distance  of  2^  milea  The  bids 
Included  furnishing  and  placing  In  position 
about  26,400  lin.  ft.  of  2  by  8-ln.  curbing. 

St.  Paul,  Minn, — Sewers,  Grading.— Gen- 
eral Contracting  Co.,  at  $49,766,  for  con- 
structing Warrandale  sewer  system;  Nich- 
olas Feyen,  at  $4,241  for  grading  Aldine  St.; 
Ryan  A  Johnson,  at  $2,773  for  sewer  In 
Duchess  St. 

Red  Lake  Falls,  Minn.— Bridge.— North- 
western Bridge  Co..  Moorhead.  Minn.,  at 
$5,200,  for  constructing  two  steel  bridges 
for  Red   Lake  County. 

Cincinnati,  O.— Culverts.- John  Ryan,  at 
$2,032  for  constructing  culvert  on  Cooper 
Ave.,  and  at  $2,184,  for  culvert  on  Wyscar- 
ver    Road   for   the  County. 

Harrlsburg,  Pa.— Roadwork.— State  High- 
way Department  has  awarded  contracts  as 
follows  for  constructing  state  roads:  Ap- 
pollo  Borough  Road,  Rhlnehart  Bros.,  E^ast 
Liverpool,  O.;  Bennlnger  Township.  The 
Maryland  CO.,  Philadelphia,  Pa.;  Cresson 
Borough,  The  Maryland  Co.;  Cresson  Town- 
ship, J.  L.  Elder,  E%ensburg,  Pa.;  Dunbar 
Township,  Patrick  Ridge,  Pittsburg,  Pa.; 
EJast  Lampeter  Township,  W.  McClellan, 
Strafford,  Pa.;  Logan  Township,  VIpond 
Contracting  Co.,  Alfoona,  Pa.;  Londenderry 
Township,  United  Ice  Coal  Co.,  Harrlsburg, 
Pa.;  North  Bellevemon  Borough,  Thomas 
Sweeney  Co,,  Pittsburg;  Rostraver  Town- 
ship, El  M.  Love.  Corry,  P>a.;  Sugar  Creek 
Township,  J.  L.  Hanna,  Jr..  FranKlIn,  Pa.; 
Swatara  Township,  The  Maryland  Co.,  Phil- 
adelphia; Wyaluslng  Township,  E.  Whalen, 
Towanda,  Pa. 

McKeesport,  Pa.— Paving— W.  W.  Kelley. 
at  $1,934  and  $2,209,  for  paving  Lincoln  St. 
and  Manor  Ave. 

Waxahachle,  Tex.— Road  Outfit.— William 
T.  E^ilton  Co..  Dallas.  Tex.,  by  commission- 
ers of  EIIlls  County  for  a  complete  steam 
road'  outfit.  Including  four  Buckeye  graders, 
two  water  wagons,   etc. 

Fond  du  Lac,  Wis. — Intake.— Henry  J. 
Immel,  at  $1,186.  for  constructing  Intake 
for  gravity  pipe  line  for  city. 

Dayton,  O. — Sewers.— John  T.  Reese,  at 
$72,898,  for  constructing  sanitary  sewers  In 
North    Dayton. 

PROJECTED  WORK. 
{Bridges. 

Items    Arranged    Alphabetically    by    States. 

Tucson,  Ariz. — County  Surveyor  Goety  Is 
lirepaiing  plans  for  steel  bridge  to  be  erected 
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over   the   Rilllto.      Bertram    Hitch    is   clerk 
County  Supervisors. 

Los  Angeles,  Cal. — City  Etaglneer  has  sub- 
mitted to  Board  provisional  ^ans  for  im- 
provement of  Alexander  St.  work  includes 
construction  of  retaining  wall  and  bridge  over 
railway  tracks  at  Baxter  st. 

Willows,  Cal. — Supervisors  of  Glenn  and 
Butte  counties  are  considering  building  Joint 
bridge  over  Sacramento  River  at  Glanella. 

Washlnoton,  D.  C — Bill  is  before  U.  S. 
House  of^  Representatives  authorizing  the 
Secretary  of  War  to  erect  new  steel  super- 
structures in  place  on  the  present  piers  of 
the  Aqueduct  bridge,  and  to  lay  a  concrete 
floor  on  the  bridge. 

Burlington,  la. — U.  8.  House  of  Represen- 
tatives has  passed  a  bill  authorizing  the  con- 
struction of  bridges  across  the  MiBSOuri  at 
Council  Bluffs,  la.,  and  across  the  Mississip- 
pi River  at  Burlington,  la. 

Ottawa,  III. — Special  Council  Bridge  Com- 
mittee, Frank  Sanders,  chairman,  have 
reached  agreement  with  Manager  Chubbuch 
of  the  Chicago.  Ottawa  &  Peoria  Ry.  Co.,  re- 

Srdlne  the  construction  of  joint  bridge  over 
e  Illinois  River  on  LaSalie  St.  City  will 
pay  136.000  as  its  sliare  of  the  construction. 
Ralph  Modjeslca.  Monadnock  Bldg.,  Chicago, 
HI.,  will  prepare  the  plans. 

Elkhart,  Ind.— U  C.  Smith.  City  Engineer. 
Is  preparing  plans  for  a  viaduct,  to  be  built 
over  E^st  Beardsley  Ave. 

Hammond,  Ind. — ^BIU  has  been  introduced 
In  Congress  by  Representative  Crumpacker 
for  permission  to  erect  a  railroad  and  gen- 
eral purpose  bridge  over  the  Calumet  River 
at  Hammond. 

Topeka,  Kan. — Following  bids  were  re- 
ceived by  County  Commissioners  for  con- 
structing steel  bridge  with  concrete  floor 
over  Cross  Creek  at  Rossvllie:  Midland  Bridge 
Co..  Kansas  City.  Mo.,  $4,108;  Leavenworth 
Bridge  Co..  Leavenworth,  Kan..  13.705:  Can- 
ton Bridge  Co..  Canton,  O.,  13.890;  Illinois 
Steel  Bridge  Co.,  Joliet.  Ul.,  $3,907;  Topeka 
Bridge  Sc  Iron  Co.,  $3,736. 

Somerset,  Ky. — Advices  from  this  place 
state  that  the  Cincinnati  Southern  Ry.  is 
considering  rebuilding  High  Bridge,  which 
spans  the  Kentucky  River  at  a  point  8  miles 
from  Harrodsburg.  The  work  will  cost  near- 
ly $1,000,000.  H.  Bl  Warrington,  Cincinnati. 
O.,  is  Chief  Snglneer  Cincinnati  Southern 
(Queen  &  Crescent  Route). 

New  Orleans,  La. — Following  bids  were  re- 
ceived Jan.  2  by  Chas.  R.  Kennedy,  City 
Comptroller,  for  erection  of  a  bascule  trunlon 
bridge  over  Bayou  St  John:  The  Penn 
Bridge  Co.,  $46,400;  the  Romeheld  Construc- 
tion Co.,  $48,430;  the  Ottumwa  Bridge  Co., 
$63,600. 

Boston,  Mass. — U.  S.  War  Department  has 
disapproved  of  city's  plan  for  reconstruction 
of  Mt  Washington  Ave.  bridge  over  the  Fort 
Point  channel,  at  a  cost  of  $60,000.  and  has 
demanded  the  construction  of  a  new  steel 
bridge,  with  stone  piers,  which  will  cost 
approximately  $400,000.  Wm.  Jackson  is  City 
E&igineer. 

Baltimore,  Md. — ^Following  bids  were  re- 
ceived Dec.  27  by  Department  Public  Im- 
provements, B.  T.  Fendall.  City  Eingineer.  for 
constructing  reinforced  concrete  bridge  over 
Gwynn's  Falls:  Baltimore  Ferro- Concrete 
Co..  $179,516:  the  Ferro-Concrete  Construc- 
tion Co.,  $197,550;  Johnston-Perin  Construc- 
tion Co..  $194,853.19;  Noel  Construction  Co.. 
$248,711;  the  N.  T.  Continental  Jewel  Filtra- 
tion Co..  $198,840;  W.  W.  Lindsay  &  Co.. 
$234,000:  David  Peoples.  $244,000;  Rellly  ft 
Riddle.  $189,962.60:  Metropolitan  Construc- 
tion Co.,  $234,600:  C.  B.  Clark  &  Co..  $196.- 
000;  the  Cranford  Paving  Co..  $229,845:  Fil- 
bert Paving  &  Construction  Co..  $244,200:  J. 
Henry  Mlirer,  $189,987;  Hennibique  System, 
$184,477. 

Mankato,  Minn. — County  Commissioners  of 
Jewell  County  are  considering  erection  of  a 
second  bridge  over  the  Minnesota  River. 

St.  Louis,  Mo. — ^U.  9.  House  of  Representa- 
tives has  passed  ijiU  extending  charter  for 
municipal  free  bridge  over  the  Mississippi 
River,  so  as  to  provide  that  actual  construc- 
tion shall  begin  one  vear  after  the  approval 
of  the  act,  and  the  bridge  be  completed 
within    three  years   thereafter. 

Wilmington,  N.  C. — Southern  Engineering 
&  Construction  Co..  Burlington.  N.  C,  at 
$24,000,  was  low  bidder  for  constructing  Joint 
county  steel  highway  bridge  over  Northeast 
River  at  Castle  Hayne. 

Oswego,  N.  Y. — New  York.  Ontario  &  West- 
ern Ry..  C.  E.  Knickerbocker.  Engineer  M.  of 
W..  Middletown.  N.  Y..  is  to  construct  two 
new  bridges  here. 

Watertown,  N.  Y. — Construction  of  bridge 
at  Jackson  St.  is  proposed. 

Akron,  O. — Council  Bridge  Committee  is 
considering  plans  for  rebuilding  railroad 
bridge  at  Ebst  Market  St. 

Beaver,  Pa. — Pittslturg  &  Lake  Eric  R.  R., 
3.  A.  Atwood.  Chief  Engineer.  Pittsburg,  Pa., 
will    award    contracts    shortly    for    the    con- 


struction of  a  new  bridge  over  the  Ohio 
River  at  Beaver,  which,  including  the  change 
in  tracks  approaching  the  structure,  wTU 
entail  an  expenditure  of  about  $2,000,000.  It 
will  be  a  cantilever  bridge  with  a  total 
length  of  1,787  ft.,  and  a  channel  span  be- 
tween  center  of  piers  of  869  ft. 

Philadelphia,  Pa. — Revised  plans  for  the 
Passyunk  Ave.  bridge  over  the  Schuylkill 
River  are  to  be  submitted  by  this  city  to 
the  U.  S.  War  Department  for  its  approvaL 
The  bridge  will  cost  $600,000  and  work  can 
be  started  as  soon  as  the  War  Department 
approves  the  plans.  George  R.  Steams  is 
Director  of  Public  Works. 

Pittsburg,  Pa.— Ordinance  is  to  come  be- 
fore Counclis  to  provide  $176,000  for  a  bridge 
over  the  P.  R.  R.  tracks  at  Cayuni,  St.  A. 
B.  Shepherd  is  Director  of  Public  works. 

Reading,  Pa. — County  Court  has  author- 
ized the  County  Commissioners  to  construct 
a  new  bridge  across  the  Schuylkill  River  at 
Daubersvllie,  connecting  Centre  and  Onte- 
aunce  Townships. 

Monessen,  Pa. — The  U.  S.  Steel  Corpora- 
tion is  planning  to  construct  a  steel  railroad 
bridge  over  the  Monongahela  River,  between 
this  place  and  Dononu  The  bridge  wlU  cost 
about   $1,000,000. 

Reading,  Pa. — ^Provision  is  to  be  made  in 
next  year's  annual  appropriation  for  the 
Public  Works  Department  for  the  construc- 
tion of  a  bridge  over  the  Lebanon  Valley  R. 
R.  tracks  at  l^ilpehochen  St.  Estimated 
cost  is  $22,000. 

Blountvllle,  Tenn.— County  Court  is  to  re- 
ceive bids  at  once  for  constructing  two  large 
steel  bridges  over  the  Holston. 

Bristol,  Tenn. — Norfork  &  Western  Ry.  and 
Southern  Ry.  contemplate  construction  of 
viaduct  at  State  St.  crossing.  J.  EX  Craw- 
ford. Roanoke.  Va.,  is  Bridge  Engineer  N.  & 
W.  Ry. 

Menasha,  Wis. — Plans  for  new  bridge  over 
Fox  River  at  Washington  St.  have  Iveen  sub- 
mitted to  City  Council  by  Engineer  Frederick 
A.  Little,  of  Fond  du  Lac,  Wis. 

Railroads 
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Los  Angeles,  Cal. — But  one  bid  was  re- 
ceived Jan.  10  by  the  Board  of  Public  Works 
for  the  transportation  of  352,470  tons  of 
frieght,  to  be  used  in  the  construction  of  the 
Ixw  Angeles  aqueduct.  This  was  from  the 
Southern  Paclflc  Ry.,  and  was  based  on  rates 
varying  from  Ave  to  145  miles,  as  follows: 
$12  a  ton  for  a  100-mile  haul  of  steel  pipe, 
machinery,  steel  plate  and  similar  material; 
$5  for  lumber.  $4.96  for  cement.  Bids  for 
gravel  were  based  on  a  ten-mile  haul  at  60 
cts  a  ton.  If  awarded  the  contract  the  South- 
em  Paclflc  will  have  to  build  a  130-mile  road 
from  Hojave  to  Lone  Pine.  A.  D'Huer,  Los 
Angeles,  is  District  Engineer  S.  P.  Ry. 

Denver,  Colo.— Great  Western  Ry.,  E.  R. 
Griffin,  General  Manager  and  Purchasing 
Agent,  Singer  Bldg.,  Denver.  tia«  increased 
its  capital  stock  from  $2,000,000  to  $2,600,000 
In  order  to  provide  funds  for  new  equipment. 
The  road  is  controlled  by  the  Great  Western 
Sugar  Co.  and  operates  in  the  sugar  beet 
region  in   Northern  Colorado. 

Denver,  Colo. — A^rreement  has  been  reach- 
ed between  David  H.  Moffatt,  President  of 
the  Denver,  Northwestern  &  Pacific  R.  R., 
and  the  Denver  Construction  Co.,  incorpor- 
ated at  Denver,  with  capital  stock  of  $1,600,- 
000,  which  assures  the  completion  of  the 
Moffatt  road  from  Yarmony,  the  present  ter- 
minus, through  the  extensive  coal  fields  of 
the  Oak  Hills  district  In  Routt  County  to 
Steamboat  Springs,  a  distance  of  68  miles. 
The  officers  of  the  construction  company  are 
Col.  D.  C.  Dodge,  President;  Thos.  F.  Walsh, 
Vice  President;  John  F.  Campu,  Treasurer, 
and  Samuel  M.  Perry,  Secretary. 

Atlanta,  Qa. — ^The  purchase  by  officials  ot 
the  Southern  Ry.  of  the  Tuliulah  Falls  Ry. 
and  Blue  Ridge  &  Atlantic  Ry.,  which  rtms 
from  Cornelia,  Ga..  to  Franklin,  N.  C,  is 
reported  here  to  be  a  step  by  the  Southern 
Ry.  toward  the  completion  of  a  new  line 
across  the  Blue  Ridge  Mountains,  making  a 
through  connection  with  its  main  line  to 
Washington  at  Cornelia,  Ga.,  to  a  point  on 
its  western  North  Carolina  line  between 
Asheviile  and  Murphy.  The  Southern  Ry. 
has  for  some  time  been  building  a  line  be- 
tween Maryville,  Tenn.,  and  Bushnell.  N.  C, 
and  it  is  believed  that  a  through  line  Is  con- 
templated from  Atlanta  by  way  of  Cornelia 
and  Rabun  Gap  to  KnoxviUe,  Tenn.  A.  B. 
Andrews,  Raleigh,  N.  C.  first  Vice  Presi- 
dent of  the  Southern  Ry.,  and  J.  A.  Dodson, 
Atlanta,  Ga.,  Superintendent  of  Construction 
for  the  same  road,  will  be  President  and 
General  Manager,  respectively,  of  the  Tallu- 
lah  Falls  Ry.  and  Blue  Ridge  &  Atlantic  Ry. 

Stockbrldge,  Mlch.^ — Engineers  in  the  em- 
ploy of  the  Grand  Trunk  Ry.  are  making 
surveys  between  this  place  and  Belleville 
for  the  proposed  short  line  of  the  above  rood, 
which   would  reduce   the  distance  from  De- 


troit  to   Chicago  by   the  Grand  Trunk  I 
at>out  46  diUes.  ^ 

Cumberland,  Md.— Wabash  R.  R.  will  prgl 
ably  commence  work  this  year  on  the  c4( 
structlon  of  a  new  line  to  connect  Chic 
Junction  with  Cumbertand,  via  WheeUu. 
Va.  The  first  move  will  be  to  reboiur 
Wheeling  tt  Lake  E^ie  lines  from  Norv: 
O.,  to  Httsburg.  H.  T.  Douglas.  Jr.  Pi 
burg.  Pa.,  is  Chief  Eiiglneer  W.  *  L  E  R. 

Belfry,  Mont. — Yellowstone  Park  H.  E., 
A.  Hall,  President,  Belfry,  wUl.  It  ii  itiii 
at  once  extend  its  line  to  Cook  City.  i 
directly  Joins  the  Yellowstone  National 

MInot,  N.  Dak. — Proposition  has  b««n 
to  Commercial  Club  of  this  place  by 
mont  Hill  of  New  York  for  the  consfnici 
of  a  railroad  from  Minot  to  Galvestoa  _ 
cording  to  the  proposition  arrangement!  ia^ 
been  made  for  a  preliminary  aurvey  u  ti 
as  Yankton,  S.  Dcik. 

Qreentburg,  Pa. — Pennsylvania 'R.  R..  i* 
cording  to  advices  from  this  place,  pri 
to  spend  about  $1,000,000  in  track  worli 
grade  raising  at  OreenviUe. 

Pittsburg,  Pa. — Western  Allegheny  R.  Ll 
H.  T.  Porter,  Chief  Elngineer.  areen\-lll«.  Pi 
is  to  build  a  line  to  connect  with  tlte  Flt» 
bun  &  Lake  EMe  R.  R.  and  the  Baltimd 
&  Ohio  R.  R.  The  connection  is  to  be  nail 
by  means  of  a  line  to  l>e  built  from  Retk 
burg  to  Kaylor.  connecttiur  with  the  Fnib 
lin  ft  Clearfield  R.  R.  TSe  connecting  M 
with  the  Lake  EIrie  will  extend  from  Hi 
present  terminal  of  the  Western  Allc^ng, 
near  Cascade  Park,  through  Shenango  Tow 
ship  to  West  Pittsburg,  a  distance  of  ii4 
miles. 

Dallas,  Tex. — A  press  report  from  tUi 
place  quotes  R  W.  Wright,  Assistant  G«- 
eral  Manager  of  the  Union  Central  R.  £ 
incorporated  several  months  ago  ondtr  iw 
laws  of  the  State  of  Texas,  as  statiac  t!' 
the  work  of  construction  on  the  line  »H-» 
Is  projected  between  Dallas  aind  Nr«  Or- 
leans via  Palestine  is  to  commence  earit  a 
Februtry.  between  Dallas  and  Irondalt.  t 
townsite  located  60  miles  southeastward  (ma 
Dallas.  The  proposed  route  of  the  line  «■ 
be  atiout  half  way  between  the  trui  * 
Paclflc  and  the  Southern  Pacific  nltrto^ 
and  wlU  shorten  the  distance  between  Dal- 
las and  New  Orleans  160  miles. 

Cheyenne,  Wyo.— Union  Paclflc  Ry..  Re- 
sell L.  Huntley,  Chief  Engineer.  Onuu. 
Neb.,  has  purchased  178  track  miles  of  W-n 
rails  for  an  additional  second  trade 

City  of  Mexico,  Mexico. — Kansas  Clu 
Mexico  &  Orient  Ry.  has  applied  to  :>< 
Mexican  Government  for  a  concessiixi  '.• 
improve  the  natural  harbor  of  Tooolotaoi" 
It  is  estimated  that  some  $6,876,000  In  fU 
will  be  spent  upon  the  work.  The  port  ' 
to  be  the  terminal  of  a  projected  rsllrm 
from  Kansas  City,  Ha.  through  Meda  » 
the  Pacific  coast.  Topolobampo  lies  «it^£ 
the  Gulf  of  California,  but  not  far  from  Is 
mouth,  and  Is  protected  by  the  Island  a 
Momocahui,  which  It  Is  planned  to  cons'^ 
with  the  mainland.  The  terminal  yara  « 
the  railroad  will  be  established  upon  the  pv 
Insula  thus  formed,  and  six  large  whano 
will  be  built  for  the  accommodation  o(  A» 
ping.  C.  H.  Webster.  Sweetwater,  la..  * 
Chief  Etaglneer. 


Sewers. 

Items    Arranged    Alphabetically    by  Stu« 

Phoenix,  Arls, — City  Is  conslderinK  vc- 
chasing  present  sewer  system  of  PlKntit 
Sewer  ft  Drainage  Co. 

Mulian,  Idaho. — ^Town  Trustees  have  u 
proved  plans  prepared  by  G.  B.  PhUuiji,''' 
sewer  system  for  this  place.  About  It.OM  fl 
of  sewers  are  to  be  constructed  at  a  coet ' 
$12,000.    Work  is  to  be  started  this  spriiif. 

Carrollton,  III.— City  proposes  to  tosu? 
$26,000  sewer  system  this  year. 

Aurora,  III. — Construction  of  sewer  sj*- 
tem  in  Pigeon  Hill  section  of  dty  onie 
consideration,  as  well  as  sewer  extend'" 
in  the  Third  and  Fourth  Wards. 

Mollne,  III.— Clark  Anderson,  City  ft- 
glneer,  has  plans  under  way  for  »«ir«lai 
the  6th  Ward.  The  system  would  cost  aUO 
$100,000. 

Fort  Wayne.  Ind.— Board  Public  Worla  R 
W.  Becker,  City  Clerk,  will  shortly  rewi" 
bids  for  the  construction  of  a  sewer,  con- 
mencing  In  Lakeside  Park  addition.  " 
Baker  Ave.;  sewer  to  be  a  4-ft.  Insld*  di»3 
eter,  two-ring  brick,  or  a  reinforced  cooci>--' 
pipe. 

Kendallvllle,  Ind. — Plans  are  bein«  r"' 
pared  by  W.  G.  Clark,  C.  E.,  Toltdo.  0..  t* 
proposed  sewer  extensions  for  this  dty. 

Muskogee,  I.  T.— City  Council  U  want 
ering  stuting  work  this  spring  oa  the  »*>' 
structlon  of  a  storm  sewer  system. 

Kingman,  Kan.— Committee,  J.  K.  S»i>- 
pington,  chairman,  has  been  appohitw  « 
take  steps  for  securing  sewer  systfo  •"• 
this  place. 
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Loulivillle,     Ky. — ^Following    bids    were 
received  Dec.   17,   by  Commissioners  of  Sew 
erage,  J.    B.   F.    Breed,    Chief  Engineer,    for 
construction  of  Section  B  of  the  Southern  ou 
tbll  sewer,  the  contract  being  let  to  T.  B. 
Jones   ft  Co.;    (1)    T.    B.    Jones    &    Co.,    St. 
Louis,    Mo.;     (2)    Henry    Bickel,    Louisville, 
iCy.;  (3)  E.  H.  Abadle  Co..  St.   Louis,  Mo.; 
(4)  Klrsbener   Construction   Co.,   Cincinnati, 
O.;  (5)  Westwater  &  Casey,  Columbus,  O.; 
(J)  New  York  Continental  Jewel  Filtration 
Co..  New   York:    (7)   American   Engineering 
*  Construction  Co.,  Chicago,  111.;  (8)  E.  Q. 
Nave  Bro.  &  Co..  Portsmouth,  O.;  (9)  Irwin 

Bros..    Greenville,     O.;      (10)    Metropolitan 
Construction   Co.,   Boston,   Mass.:    (11)   Luck 

Construction   Co.,   Roanoke,   Va.: 


Herkimer,  N.  Y. — This  village  is  consider- 
ing making  sewer  extension.  F.  E.  Hartlgan 
Is  member  Municipal  Board. 

Canton,  O. — Bids  were  opened  Jan.  3  by 
Board  Public  Service.  W.  B.  Sarver,  Chief 
Engineer,  for  constructing  storm  sewers  in 
B.  4th,  Toung,  Rowland  and  GIbba  Sts., 
John  Skeeles,  Canton,  at  $6,441,  being  low 
bidder. 

Cleveland,  O. — Board  Public  Service  Is  ad- 
vocating expenditure  of  $600,000  for  sewers. 
Of  this  sum  $500,000  woula  go  for  new 
Intercepting  sewer  work  and  for  a  number 
of  new  main  sewers. 

Lancaster,    Pa. — Sewer     Commission     has 


Lafayette,  Ga,— City  has  voted  to  issue 
$40,000  of  bonds  for  water  works,  electric 
lights  and  schools. 

Warsaw,  III.— This  city  Is  In  a  position  to 
grant  a  franchise  and  bonus  to  any  corpora- 
tion which  win  install  water  works.  Jesse 
M.  Worthen,  C.  E.,  can  furnish  information. 

Andrews,  Ind.— City  Is  considering  Install- 
ing new  water  works. 

Rockport,  Ind. — The  Rockport  Electric 
Light  and  Water  Works  Co.  has  been  grant- 
ed a  ten  years  franchise,  and  will,  it  Is 
stated,  let  a  contract  for  the  construction 
of  a  new  plant. 

St.   Paul,    Minn.— This  city  will   lay  about 
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17000cu.yd. 

6.15 

596 

4.73 

7.90 

6.70 

7.20 

550 

6.90 

5 

6.40 

9.85 

Remforcin«  metal  in  place,  plain  bare .... 

I2251501bs. 

.0355 

.0325 

.0333 

.04 

.039 

039 

.0225 

.04 

.037 

.0325 

.036 

comigated  bars 

1194280lbs. 

.0387 

.036 

.0375 

.0425 

.0425 

010 

.025 

.045 

.043 

.036 

.040 

Bsrth  excavation  in  trench  below  masonry 

SOOcu.yd. 

.50 

.50 

»S 

1. 

2 

2 

2 

2.25 

1.60 

1  „ 

3 

GiayA  refilling  in         "           "            " 

SOOcu.yd. 

.90 

.50 

1.87 

1. 

2 

2 

1.50 

2 

1  76 

.50 

2 

Concrete  mas'ry.  jimc.  sec.  exc.  of  cement 

SScu.yd. 
21000  bbk. 

0.60 

18.76 

9.30 

18. 

20 

14 

16 

18 

7.50 

X 

13 

Portland  cement  used  in  the  work 

1.60 

1.68 

2  20 

1.40 

1.80 

1.80 

1.60 

1.70 

2 

1  75 

1,75 

266  lin.  ft. 

S.60 
3400 

.20 

350 
376 
.35 

5.66 
1600 
.60 

2.60 
3000 

.76 

4 
2000 
.66 

3 
1000 
.60 

4 
10000 
.62 

6 
3000 

.50 

3 
3000 
.80 

1.60 
1500 
.40 

3 

1000 

Puniislung'and  laying  8  in.  under  drain. 
•        '•        10  =n.      ". 

1000  lin.  ft. 

1.40 

3000  lin.  ft. 

.26 

.40 

.68 

.85 

.60 

.60 

.60 

.70 

.90 

<  .46 

1.60 

12  in.     •• 

2000  Un.  ft. 

30 

.45 

.80 

1. 

.66 

.70 

.65 

.80 

1  10 

SO 

•176 

Ewiaecr's  Estimate,  $3S3,I4S. 

Total*.... 

$296,624 

$336,681 

$352,674 

$370,175 

$385,070 

$397,361 

$404,627 

$415,240 

$416,392 

$438,723 

$522,306 

Covington,  l_a. — Plans  are  being  drawn 
and  will  be  submitted  to  Town  Council  for 
1  sewer  system. 

Ashfield,  Mass.— A  sewer  system  is  to  be 
Installed   here   this  year. 

Grand  Rapids,  Mich. — Two  trunk  sewers 
to  cost  about  $300,000  are  to  be  built  In  this 
city  this  spring.  L.  W.  Anderson  is  City 
Engineer. 

Detroit,  Mich.— City  Engineer  McCormick 
has  completed  plans  for  the  new  sewer  sys- 
tem In  the  former  village  of  Falrvlew,  and 
It  is  hoped  to  have  work  started  In  the 
spring.  Work  includes  the  construction  of 
&  main  Bewer  7  to  9  ft.  In  diameter,  to  cost 
1190,000,  and  a  pumping  station,  to  cost  $60,- 
MO.  In  addition  city  will  spend  about  $100,- 
WO  ti3t  construction  of  sewers  In  the  18th 
nraid. 

Ecora*.  Mich.— Plans  for  28.000  Un.  ft.  of 
■ewers  have  been  prepared.  At  recent  coun- 
cil meeting  proposition  to  build  protection 
pier  for  sewer  outlet  was  defeated. 

Joplln,  Mo. — City  has  disposed  of  a  $96,000 
bond  issue,  the  proceeds  to  be  used  for  the 
Eonstractlon   of  storm  and  sanitary  sewers. 

Kansas  City,  Mo.— Board  of  Public  Works 
Is  outlining  preliminary  plans  for  a  new 
■ewer  s>'stem.  which  It  Is  estimated  will  cost 
It  least  $2,000,000.  Tbe  plan  desired  Is  for 
iuplicate  systems,  one  for  sewage  and  an- 
Mher  for  surface  drainage  and  down-spouts 
m  houses,  with  a  sewage  disposal  plant. 

Newton,  N.  J. — Special  election  will  be 
leld  Jan.  21  to  vote  on  extending  the  sewer 
lystem. 

Gouvemeur,  N.  Y. — (Construction  of  a  sewer 
lystem  and  sewage  disposal  plant  by  this 
)iace  baa  been  advised  by  State  Health 
Soard. 

Canton,  O. — ^Blds  were  opened  Jan.  3  by 
Soard  Public  Swvlce.  W.  B.  Sarver,  CSiief 
Bngineer.  for  constructing  storm  water  sew- 
a^  in  EJ.  4th.  Toung.  Rowland  and  GIbbs 
Jta.  The  bids  received  were  for  constnict- 
ng  the  sewers,  including  excavation,  mate- 
lals.  back-niling,  etc..  In  place.  The  bids 
'or  catcb  baalns  include  material  and  labor, 
IS  does  the  bids  for  manholes.  The  bid  for 
he  latter,  however,  includes  setting  tops. 
Ul  cast  iron  tops  for  manholes  and  catch 
laatns  are  furnished  by  city.  The  bids  re- 
selved  were  as  follows,  (1)  standing  for  Nel- 
KHi  &  Young,  Canton,  O.;  (2)  Berger  & 
Trane,  Maslllon,  O.;  (3)  John  Skeeles.  C^n- 
oti.  O.;  (4)  Peter  Barnes,  Canton,  C;  (5) 
Jurd  *  Rlppeth,  Canton.  O.;  (6)  Tumbull 
3roB..  Canton.  O.;  (7)  William  N.  Perry. 
Canton,  O.;  (8)  Geo.  W.  Oliver,  Jr.,  Canton, 
).;  (9)  Prank  A.  Downs,  Canton,  O. : 


reported  In  favor  of  extended  system  for 
which  detailed   plans  will   oe   made. 

Philadelphia,  Pa. — City  Council  has  passed 
ordinances  providing  for  about  $2,000,000 
worth  of  sewer  construction.  The  prin- 
cipal ordinance  authorizes  the  construction 
ot  main  sewers  at  a  cost  of  $800,000. 

Wllkesbarre,  Pa.— Joint  Council  Sewer 
Committee  has  reported  that  about  $300.- 
000  will  be  needed  for  sewer  construction  in 
1908.  The  largest  item  Is  for  the  Union  St. 
sewer,  which  it  is  estimated  will  cost  about 
$120,000. 

York    City,    Pa In    bis    annual    message 

Mayor  Mc(?all  recommends  that  the  Com- 
mon Council  take  up  the  matter  of  complet- 
ing the  city  sewer  system. 

Beaver,  Pa. — Election  will  be  held  Feb.  18 
to  vote  on  Issuing  bonds  for  sewers. 

Ambler,  Pa. — State  Health  Department  has 
advised  that  this  Borough  construct  a  gen- 
eral sewer  system.  John  L.  Shoemaker. 
President  Borough   Council. 

Yorkvllle,  8.  C— G.  E.  Shand.  C.  K,  Co- 
lumbia, S.  C.  will  prepare  plans  for  sewer 
system  for  this  place. 

Chattanooga,  Tenn. — Council  Sewer  Com- 
mittee has  approved  ordinance  appropriating 
$30,000  for  construction  of  Chestnut  SL 
sewer. 

Dallas,  Tex. — City  Council  has  appropriat- 
ed $7B.O(fO  for  improvement  of  sanitary  sewer 
system.  El  F.  Sullivan  Is  Water  Works  and 
Sewer   Commissioner. 

Prairie  View,  Tex.— All  bids  for  installing 
sewer  system  here  for  state  buildings  have 
been  rejected  and  new  bids  will  probably  be 
asked.  Walton  Peteet.  Dallas.  Tex.,  Is  a 
member  of  the  Building  Committee. 

Arlington,  Tex. — Commercial  Club  has 
appointed  committee,  of  which  W.  M.  Du- 
gan  Is  a  member,  to  consider  matter  of  In- 
stalling sewer  system  for  this  place. 

San  Antonio,  Tex. — Committee  of  residents 
of  Tobin  Hill  Section,  T.  A.  Wood,  Chair- 
man, have  asked  city  to  lay  a  sewer  main 
3,600  ft.  long  to  that  vicinity. 

Water  Supply. 

ttema    Arranged    Alphabetically    by    States. 

Oakland,  Cal. — ^People's  Water  Co.  has  ap- 

filled  to  city  for  permission  to  erect  pump- 
ng  plant  at  foot  of  24th  Ave. 

Woodland,  Cal. — E.  D.  N.  Lehr  has  applied 
to  County  Supervisors  for  water  works  fran- 
chise In  Davis. 


15  miles  of  maln.s  this  year  and  is  asking 
bids  for  furnishing  pipe,  as  stated  In  our 
Bids  Asked   columns. 

Norman,  Okla.— EUectlon  will  be  held  Feb. 
11  to  vote  on  Issuing  $45,000  of  bonds  for 
constructing  waterworks. 

Jefferson,  C— Village  Council  has  passed 
ordinance  providing  for  another  $40,000  bond 
issue  for  water  works  purposes. 
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36-ln.  brick,  single  ring,  sewer.  1,335  lin.  ft.. .. 

I2-ln.  vitrified  pipe  sewer,  80  lin.  ft 

IS-in.  vitrified  pipe  sewer,  935  Un.  ft 

18-ln.  vitrified  pipe  sewer,  1.230  lin.  ft 

20-ln.  vitrified  pipe  sewer.  740  Un.  ft 

24 -In.  vitrified  pipe  sewer,  980  Un.  ft 

C^tch    basins,    46 

Manholes  on  pipe  sewer  13 

Manholes  on  bnck  sewer  5 

Tloaber  sheeting,  braces,  etc.,  1,000  ft.  B.  M.  .. 


1 

$1.80 

.55 

.65 

.75 

1.05 

1.45 

11.00 

U.OO 

11.00 

.10 


2 

$3.00 

.90 

1.00 

1.10 

1.20 

1.40 

23.50 

14.00 

16.00 

34.00 


3 

$1.50 

.54 

.53 

.77 

.91 

1.35 

15.00 

17.00 

9.00 

.02 


4 

$1.91 

.31 

.44 

.64 

.89 

1.06 

16.00 

14.00 

12.00 

5.00 


5 

$2.24 

.75 

.96 

1.03 

M9 

1.62 

21.00 

18.00 

18.00 

.08 


6^ 

$1.85 

.50 

.60 

.90 

1.00 

1.36 

20.00 

22.00 

22.00 

.20 


7 
$1.92 

.41 

.62 

.78 
L02 
1.29H 
18.00 
18.00 
18.00 

.02 


$2.18 
.72 
.83 

a.oo 

1.24 
1.48 
16.00 
18.00 
20.00 
30.00 


9 

$2.16 

.46 

.53 

.90 

M5 

1.40 

15.00 

16.00 

20.00 

30.00 


Total !!!$6.879.00    $10,803.00     $6,441.00     $6,444.00     $8,973.00     $7,557.00     $7,311.00     $8,376.00     $7,747.00 
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«EW  YORK  CONTIIIEIITAL  JEWELL 

FiLTRATtON  COMPANY 

FILTERS 


General  Contractors 
CHICA80  NEW  YORK 


WANTS 

XJndispIayed  Cards  under 
tUs    beading   cost  onljr 

One  Cent  a  Word 

Displayed  tl.OO  an  Inch. 


WANTS 

Undisplayed  Cards  tinder 
this    beadins    cost  only 

One  Cent  a  Word 

Displayed  11.00  an  Inch. 


DBiPARTMENT  Or  INTERIOR,  United 
States  Reclamation  Service,  Washington,  D. 
C,  Jan.  8,  1908.  Sealed  proposals  wtU  be 
received  at  the  office  of  the  United  States 
Reclamation  Service,  Federal  Building,  Chi- 
cago, Illinois,  until  10  o'clock  a.  m.,  Janu- 
ary 31,  1908,  for  furnishing  12.000  barrels 
of  Portland  cement,  f.  o.  b.  cars  at  the 
works  of  the  bidder.  Fy>r  particulars  ad- 
dress the  U.  S.  Reclamation  Service,  Wash- 
ington, D.  C.  James  Rudolph  Oarfleld,  Sec- 
retary. 8 -St 

PAVING. 

Manistee,  Mich. 

Sealed  bids  will  be  received  by  the  City 
Clerk,  Manistee,  Mich.,  until  2  o'clock  p. 
m.,  Thursday,  February  6,  1908.  for  paving 
Maple,  Mason  and  Jones  streets. 

Approximately  6,600  sq.  yds.  paving  on 
concrete  foundation  with  either  brick, 
trituminoua  macadam  or  bitulithic  wear- 
ing surface,  and  3,800  lln.  ft.  combined  curb 
and  gutter. 

Proposals  will  be  received  for  the  entire 
work  complete,  certlfled  check  $800.00,  and 
tor  curb  and  gutter  alone,  certlfled  check 
$150.00. 

Plans  may  be  seen  and  speclflcatlons  ob- 
tained at  the  office  of  Geo.  B.  Pike,  City 
Surveyor. 

C.   A.    GNKTWUCH. 

3-3t  City  Clerk. 

SEWER. 

Office  of  the  City  Engineer. 
Bartlesville.  Oklahoma,  January  6,  1908. 
Scaled   proposals  will  be  received  at   this 
office  until  6:00  P.   M.,  January  27.  1908.  for 
furnishing    all    material     and     constructing 
complete,  about 
25.000  feet  of  8-inch  tile  sewer. 
S.OOO  feet  of  10-Inch   tile  sewer. 
3,500  feet  12-tnch   tile  sewer. 

750  Ts. 
2,600  cubic  yards  rock  excavation. 
35,000  feet  of  trench  from  4  to  16  feet  deep. 
85  manholes. 
100  cubic  yards  concrete  masonry. 
Plans  may  be  seen,  specifications,  forms  of 
contract  and  proposals  may  be  obtained  at 
this  office.     City  bonds  have  been  issued  for 
the  payment  of  this  work.     The  right  Is  re- 
served to  reject  any  or  all  bids. 

E.    C.    D'TARMETT. 
4-1 1  City    Engineer. 


Salesmen,  Buyers,  Lumber  Fixtures, 
Brick,  Wire  Rope,  Machinery,  Boilers, 
Cement,  Pipe  Supplies.  Salaries  $1 ,200  to 
$3,000.  We  also  have  openings  for  office 
men  in  all  lines.  Write  for  particulars, 
HAPGOODS,  305  Broadway,  N.  Y.,  or 
1010  Hartford  Bldg.,  Chicago. 

Engineers,  draftsmen,  superintendents,  in- 
ipectora  and  foremen  are  vanted,  to  accept 
the  many  different  positions  open  to  our 
members  only. 

Every  Technical  Man  should  qualify  as 
early  as  possible  for  membership  in 

THE  ENGINEERING  AGENCY,  Inc. 

Annual  Membership  S4.00 
Est.  1803  Monadnock  Block,  Chicago 


WANTED — Two  experts  on  concrete  and  re- 
inforced concrete  construction,  design  of 
forma,  etc.,  are  open  for  engagement.  Ad- 
dress "Experts."  Engineering-Contracting, 
355   Dearborn    St..    Chicago,   III,  I8tf 

WANTED— An  Engineer  to  take  charge  of 
Parish  road  system.  Salary  about  $76 
monthly.  Good  opportunity  for  youngman. 
Apply  to  Louis  C.  Bulkley,  Avalon  Flarm, 
R  F.  D.  No.   1,  Benton,  Loulsana,  stating 


experience   and   reference. 


l-»t 


WANTED— Position  as  drafUman.  Have 
had  8  years'  experience  In  machine  Shop 
and  6  years  In  drafting  room  on  mechan- 
ical, electrical  and  hydraulic  machinery, 
structural  work  and  tool  design;  also  one 

6 Bar  on  cement  mill  work.  Prefer  loca- 
on  in  eastern  Pennsylvania  or  New  Jer- 
sey, but  will  go  anywhere.  Address  "A. 
K.  R.,"  care  of  Bi^neerlng-Contractlng, 
(66    Dearborn    St.,    Chicago. 


iTTi 


WANTED— To  buy  high  grade  transit  In 
good  condition,  not  over  3  years  old.  Grad- 
uations on  solid  silver,  vertical  arc,  tele- 
scope about  10  inches  long  with  a  level 
and  stadia  wires,  power  over  20,  needle 
about  4  Inches  with  variation  plate,  weight 
under  12  pounds.  Address  "F.  C.  B,"  care 
of  Engineering-Contracting,  355  Dearborn 
St.,  Chicago.  S-lt 

WANTED  —  POSITION  —  Tropica  preferred. 
Biricient  engineer  and  superintendent,  re- 
cently in  charge  of  extensive  public  works 
In  South  America.  Successful  in  organ- 
ising and  managing  lai«e  forces  of  men. 
Thorough  command  of  Spanish.  Familiar 
with  cost-keeping  accounts  and  records. 
Experienced  In  railroad  work,  road  con- 
struction, harbor  Improvements,  street 
paving,  sewera,  waterworks,  dams,  canals, 
drainage  and  Irrigation.  Address  "B.  B. 
S.,"  Engineering-Contracting,  S5i  Dearborn 
St.,  Chicago.  U-gt 


NATURE  ADORNED 

My  booklet  gives  some  interesting  data  on  what 
may  be  accomplished  in  beautifying  and  improv- 
inK  the  landscape.  En^neere,  city  and  railroad 
officials  should  send  for  it. 

F.  R.  MEIER.  I  Broadway,  NEW  YORK 
Consulting  Fonster 


Coitraeton'  Sipplin  aod  Heaii  Hardware 

LeadPumaeea 

Jute  Packing 
Joint  Runners 

calking  Tools 
Alt  Kinds  of  Casting  (o  Onler 


J.  F.  GRAHAM 

(Roadmaster  Graham) 

RAILROAD   LABOR   AGENT 

All  classes  of  Laborers  in  Any  Number 

SUPPLIED  FREE 

Competent  Foremen  a  Specialty. 

Services  Guaranteed  Satisfactory. 

WRITE  OR  WIRE 

204  Washington  Avenue  South 

MINNEAPOLIS,  MINN. 


WANTED— CIvU  Engineer  (34)  with  extsn. 
sive  general  contracting,  designing,  titl- 
matlng  and  organising  experience,  daaira 
engagement.  Address  "Box  81,"  can  ol 
Engineering-Contracting,  8BS  Dearborn  Bt, 
Chicago,    111.  tS-tt 

WANTED— Position  as  Superintendent  or 
General  Foreman.  Experienced  in  Struc- 
tural and  Reinforced  Concrete  Bulldlnt 
work;  also  Bridge,  Uasonry  and  otber 
work.  Am  a  hustler  and  accurate.  Qlve 
me  a  chance.  Address  "Superintendent," 
114  High  St.,   Chicago.  HI.  t-lt 

WANTED — Position  as  manager,  supeila- 
tendent.  or  chief  engineer  with  lailwij 
company  or  general  contractors,  by  cItI 
engineer  of  SO  years'  broad  expedience. 
Short  line  preferred.  Can  show  resalta 
Two  years  present  position  as  maaater 
short  line.  Wish  change  of  location.  Ad- 
dress "E.  O.."  care  Engineering-Contract- 
ing, 866  Dearborn  St,  Chicago,  111.       1411 

WANTED— POSITION— Young  CIvU  Bn«l- 
neer.  technical  education,  experienced  00 
Railroad  Preliminary  Location  and  Coa- 
structlon.  Heavy  Masonry  and  genenl 
work  wants  position.  Address  "P.  P." 
care  of  Engineering-Contracting,  365  Dear- 
born St.,  Chicago.  1-ti 

WANTED— POSITION  —  Engineer  wtth  U 
years'  experience;  expert  locating  engi- 
neer: also  contracting  experience;  deiicD- 
ed  large  amount  of^  reinforced  coocrett 
work;  best  of  references.  Address  "J.  A 
B.,"  care  of  Ehiglneerlng-Contractlag,  tU 
Dearborn   SL,  Chicago. 

WANTED— Engineer  and  Builder,  thor- 
oughly acquainted  with  the  trade  in  and 
about  New  York,  desires  to  represent  t 
responsible  firm,  either  In  aelllng  soiM 
article,  or  in  flgurlntc  for  contracts.  Ad- 
dress "B.  M.  E.."  care  Engineering-Coo- 
tracUng,  18-21  Park  Row,  New  YorL  1-fc 

WANTED— A  thoroughly  compeUnt  oon- 
crete  superintendent,  familiar  with  all 
kinds  of  concrete  construction,  and  abit 
to  handle  men.  Is  oiien  for  engagemaat 
Can  fill  position  about  March  L  Addrea 
F.  J.  Whitney,  807  Thirteenth  St.,  Lewli- 
ton.  Idaho.  1-il 

WANTED— Position  as  Superintendent  of 
construction.  A  thoroughly  reliable  aiaa 
of  long  experience,  famiUar  with  tB 
kinds  of  building  construction  and  tht 
practical  details  of  architectural  mat, 
would  like  responsible  position  In  ehar(e 
of  extensive  building  operationa  In  Bos- 
ton or  vicinity.  Address  "Superiatend- 
ent,"   8  Wahon  St.,   Roxbury.   Mass.    IMt 

WANTED — Young  dvll  engineer,  sooceasfol 
organizer   and    manager.      Elxperienced  it 

frenera.1  heavy  construction,  espedaUy  re- 
nforeed  concrete,  deslree  change  to 
southwest  or  California;  present  nltn 
$200  per  month;  would  represent  reputable 
contractor  or  manufacturer,  and  would 
like  Interest  In  profits.  Address  "Bu 
418,"  care  of  Engineering-Contracting,  8S> 
Dearborn  St.,  Chicago.  2-It 

SITUATION  WANTED— ConstnioUon  tti- 
glneer  open  for  engagement.  Age  44 
Lately  Chief  Engineer.  Experienced  la 
steel  and  masonry  bridges,  buildings,  ooa- 
veylng  machinery,  water  powers,  dama 
shops,  foundations,  railroads,  relnforeed 
concrete  construction,  etc  Competent  to 
prepare  complete  designs,  eatlmatea 
plans,  reports,  and  spedflcatlona,  and  to 
superintend  construction.  Address  "Chief 
Engineer,"   98  Turner  SL,  Qiand  Rapid*. 

Mich.  fan 


WANTEU>— Position  as  Superintendent 
Manager  or  Engineer.  Can  report  at 
once.  Mem.  Am.  80c.  C.  E.  Twenty 
years'  experience  on  water  powers,  munlc- 
llMtl  Improvements,  railroads,  canals,  soft 
KTOund  tunnels  and  heavy  foundations. 
lAst  five  years  Superintendent  of  con- 
struction of  pneiunatlo  foundatloos,  deep 
water  cofferdams  and  reinforced  ooserete. 
Address  "C.  B. — A.  B.,"  care  of  Bngteeer- 
Ing-Contiacttng.  866  Dearborn  St,  Chi- 
cago. 2-lt 
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We  shall  welcome  any  newt  notet  that 
or  readers  may  send  in.  Notet  of  con- 
acts  awarded,  bidding  prices,  etc.,  will  be 
qxcially  acceptable. 


BIDS  ASKED 
Bridges. 

Ma  Open                                                See  Issue 

in.    a.  Klttannlnar,    Fa.    Jan.  IS 

u.    29.  Eaixal>etb,   N.   J Jan.  16 

ui.    30.  NaiKtleon,   O.    Jan.  8 

■n.    SO.  Orcat    FUls,   Hont Jan.  16 

an.  tl.  Victoria.  B.  C Jan.  1 

in.    n.  Cinciiuuitl,    O.    Jan.  16 

^b.    S.  Bavannab,   Qa.    Jan.  16 

'*b.     S.  Washington,  Ia.   Jan.  22 

\b.     t.  SUtenvIUe.    Oa Jan.  22 

tb.     3.  Greenville,  Hiss.  Jan.  29 

eb.     3.  Denver,    Colo Jan.  29 

'•b.     4.  Troy,    O Jan.  8 

'eb.     5.  CoUax   Wash Jan.  22 

M.     S.  Qrants  Pass,  .Ore Jan.  22 

Vb.     6.  Atlanta,   Oa.    Jan.  22 

^b.     S.  Gretna,    la Jan.  29 

>b.     6.  New   York,  N.   Y Jan.  29 

'eb.     8.  Carterton,    Va Jan.  29 

'eb.    10.  St.    Oflorge.    Utah Jan.  29 

'eb.    IL  Grand  Forks,  N.  Dak Jan.  22 

>b.    11.  Grand  Forks.   N.   Dak Jan.  22 

'eb.   11.  Beeville,    Tex Jan.  29 

'eb.   11.  Syt>ertavllle,   Pa Jan.  29 

'eb.    12.  Cleveland.   O Jan.  22 

V>.   M.  Bt.   Charlaa,  Mo Oot.  W 

>b.   14.  Huntsvllle,    Mo Jan.  29 

'eb.    IS.  Grand  Island,   Neb Jan.  29 

tor.     3.  Neligh.    Neb Jan.  29 


BaildingB. 


an. 
an. 
ao. 
an. 
aa 
Aeb. 
'eb. 
"eh. 
Vb. 
'eb. 
'eb. 
'eb. 
'eb. 
leb. 
•eb. 
'eb. 
'eb. 
iW). 
rU). 
"Wr. 
'eb. 
'eb. 
!M>. 
'eb. 
>M>. 
'eb. 
feb. 
!¥b. 
'eb. 
r«b. 
Peb. 
reb. 
fW). 
feb. 
reb. 
Peb. 
ifeb, 
Feb. 
FWi. 

nik 

Peb. 

Feb. 
Feb. 
r^k 
tti. 
Feb. 
Feb. 

r»b. 


29. 
29. 
29. 
30. 
30. 
30. 
SI. 

1. 

1. 

1. 

1. 

1. 

S. 

3. 

3. 

4. 

4. 

6. 

«. 

7. 

7. 

7. 

7. 

7. 

8. 

8. 

8. 

8. 
10. 
10. 
10. 
11. 

11. 
14. 

IS. 
11 
13. 

14. 
14. 
18. 

18. 

16. 

16. 
IS. 
15. 
17. 

17. 
17. 
17. 
18. 


Bails  Island.   N.   T.   H Jan.  22 

Buffalo,    N.    Y Jan.  22 

Baltimore,  Ifd Jan.  22 

Mount   Pleasant,    Mich Dec.  26 

Laguna,    Cal Jan.  29 

Delavan,    Wis Jan.  29 

Monterey,    CaL    Jan.  16 

Moorbead,  Minn Jan.  16 

Fkrlbault,   Minn Jan.  16 

Terra  Haute.    Ind Dae.  86 

Portland,    Ore.    Jan.  29 

Quanah,   Tex Jan.  29 

Bethd.  O.   Jan.  16 

San   Diego,  CaL   Jan.  29 

Syracuse,    N.    Y Jan.  29 

Madison,    'Wis.    Jan.  8 

New    York,    N.    Y Jan.  29 

Balem,    Ind.    ..Jan.  16 

Fort   Riley,   Kan Jan.  16 

Fort    Monroa,    Va Jan.  16 

Bbayenne,   N.   Dak Jan.  16 

Auburn,   Ind.    Jan.  22 

Baklns,    W.    'Va Jan.  22 

Chicago,    III Jan.  29 

Youngstown,   O Jan.  1 

Fergus  Falls,   Minn Jan.  16 

Rochester,   Minn Jan.  16 

Windfall,    Ind.     Jan.  29 

Norwalk,   O.    Jan.  22 

Fort   Wayne,    Mich Jan.  22 

Seale,   Ala Jan.  29 

Chattanooga,    Tenn Jan.  K 

Pendleton,    Ore.    Jan.  22 

Bluefleld,   W.   Va Jan.  8 

Fort  Du   Pont.  Del Jan.  28 

Chattanooga,    Tenn Jan.  29 

Agnew,    Cal ..Jan.  29 

La  Moure,  N.   Dak Jan.  22 

Ashtabula,   O.    Jan.  29 

Mankato,    Minn.    Jan.  16 

FOrt  Lincoln,  N.  Dak Jan.  22 

Ship    Island.    Miss Jan.  22 

Detroit   Mich Jan.  22 

Fort    Wright,    Wash Jan.  29 

Owensboro,    Ky Jan.  29 

Alptna,   Tax.    Jan.  8 

Cincinnati,    Q Jan.  28 

Richmond.    Va.    Jan.  29 

Fort  Warren,   Mass Jan.  29 

Cohunbns.   O.    Jan.  8 


Feb.    18.  York,    Neb Jan.  22 

Feb.     18.  San    Juan.    N.    Mex Jan.  22 

Feb.     21.  Pine    Bluff.    Ark Jan.  22 

Feb.    24.  Fort    Des    Moines,    la Jan.  29 

Feb.    24.  Fort   Myer,    Va Jan.  29 

Feb.    26.  Marinette,    Wis Jan.  22 

Feb.    28.  Tuscaloosa,    Ala Jan.  29 

Mar.  2.  Colorado    Springs,    Colo.... Jan.  29 

Mar.      4.  Duluth,    Minn Jan.  29 

Mar.      5.  Red    'Wing.    Minn Jan.  29 

Mar.    23.  Richmond,    Va Jan.  29 


Roads  and  Streets. 

Baltimore,    Md Jan.  22 

Kansas    City,    Mo Jan.  22 

New    York.    N.    Y Jan.  29 

Jackson,    Mich Jan.  29 

Kennett   Square,   Pa Jan.  16 

Newark,   O.    Jan.  16 

Hempfleld,  Fa.    Jan.  16 

Youngstown,  O.   Jan.  16 

Harrlsburg,    Fa Jan.  16 

Vernon.    Ind Jan.  22 

Lebanon,    Ind Jan.  22 

Salem,   Ind.    Jan.  16 

Franklin,    Ind Jan.  29 

Chicago.    Ill Jan.  £9 

CrawfordsvUle,    Ind Jan.  IE 

BilUnga,  Mont    Nov.  S7 

Madison,   Ind Jan.  16 

Paoll,  Ind Jan.  22 

Columbus,   Ind Jan.  22 

Washington.   Ind Jan.  22 

BrookviTle,  Ind Jan.  22 

Manistee,  Mich Jan.  16 

Washington.   Pa Jan.  16 

New  Albany.    Ind Jan.  22 

RockvUle,    Ind Jan.  29 

Brazil.    Ind Jan.  29 

Kansas    City.    Mo .Tan.  29 

Fort    Washington,    Md Jan.  16 

Bedford.    Ind Jan.  29 

Charlotte.    N.    C Jan.  29 

St.    Louis,   Mo Jan.  29 

Cadillac.    Mich Jan.  29 

North    Glean,    N.    Y Jan.  29 

Fort    Barrancas,    Fla Jan.  29 

Salt  Lake   a^,   Utah Jan.  22 

Terre  Haute,  Ind Jan.  22 

ntyettevlUe.   Tenn Jan.  16 

Monticello,    Ind Jan.  29 

Fort  Wood,    N.    Y.    H Jan.  29 

Sewers. 

New   York.   N.    Y Jan.  22 

Brooklyn,   N.   Y Jan.  82 

New   York.    N.    Y Jan.  29 

Jackson,  Mich Jan.  22 

El    Reno,    Okla Jan.  29 

Tecumseh.   Mich Jan.  22 

Brooklyn.    N.    Y Jan.  29 

Kansas    City,    Mo Jan.  29 

Cartervllle,   Mo Jan.  29 

Washington,    D.    C Jan.  29 

Washington.    D.    C Jan.  29 

Hattlesburg,    Miss Jan.  29 

Hamilton,  O Jan.  22 

Katon.    O Jan.  29 

Baltimore,    Md Jan.  29 

Washington,    D.    C Jan.  29 


Jan. 

29. 

Jan. 

30. 

Jan. 

30. 

Jan. 

.11. 

Feb. 

1. 

Feb. 

1, 

Feb. 

8. 

Feb. 

8. 

Feb. 

8. 

Feb. 

8. 

Feb. 

3. 

Feb. 

3. 

Feb. 

3. 

Keb. 

3. 

Feb. 

3. 

Feb. 

4. 

Feb. 

4. 

Feb. 

4. 

Feb. 

4. 

Feb, 

4, 

Feb. 

4. 

Feb. 

6. 

Feb. 

(. 

Feb. 

6. 

Feb. 

6. 

Feb. 

«. 

Feb. 

«. 

Feb. 

7. 

Feb. 

10. 

Feb. 

11. 

Feb. 

11. 

Feb. 

11. 

Feb. 

n. 

Feb. 

20. 

Feb. 

21. 

Feb. 

22. 

Mar. 

2. 

Mar. 

3. 

Apr 

1. 

Jttn. 

29. 

Jan. 

29, 

Jan. 

.10. 

Jan. 

81. 

Feb. 

1. 

Feb. 

4. 

Feb. 

5. 

Feb. 

6. 

Feb. 

6. 

Feb. 

7. 

Feb. 

7. 

Feb. 

10. 

Feb. 

18. 

Feb. 

19. 

Feb. 

19. 

Feb. 

24. 

Water  Supply. 


Plorala,    Fla Jan.  29 

Jan.    30.  Philadelphia.   Pa.    Jan.  22 

Jan.     31.  Englewood,    Colo Jan.  29 

Feb.      3.  Marlon,    Mass Jan.  29 

Feb.      3.  Chicago,    III Jan.  29 

Feb.      3.  Minot,     N.    Dak Jan.  29 

Feb.  15.  Madison  Barracks,   N.   Y.  .Jan.  22 

Miscellaneotts. 

Jan.    SO.  Soldiers  Home,  Cal., 

Concrete  Dam,  Jan.    16 
Jan.    30.  Kansas    City.    Mo^ 

Tree  Planting,  Jan.     22 
Jan.    81.  Albany,  N.  T^ 

Barge  Canal,  Jan.    16 
Jan.    31.  Pittsburg,    Pa- 
Rebuilding  Fire   Kngines,  Jan.    29 
Fab.     1.  Montgomery,  Ala., 

Wooden  Hull,  Jan.    16 
Feb.      1.  Portsmouth.  Va., 

Chimney,  Jan.     22 
Feb.     S.  Los  Angeles,    Cai., 

Steel   Cell  Work,  Jan.    16 
Feb.      3.  Tyrone,  Pa., 

Street  Lighting,  Jan.    22 
Feb.      4.  Erie,  Pa., 

Steamboat   Landing,  Dec   86 
Feb.     6.  Muskegon,  Mich., 

Pile  Revetment,  Jan.      8 
Feb.      6.  New  York,  N.  Y., 

Hauling,  Jan.    29 
Feb.      6.  New  York,  N.  Y., 

Snow    Removal,  Jan.     29 
Feb.      7.  Falmouth.    Mass., 

Jetty  Work,  Etc.,  Jan.    29 
Feb.      7.  St   Louis,   Mo., 

Steps,   Platform,    Etc.,  Jan.    29 


Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Mar. 
Mar. 
Apr. 
May 


10.  PitUburg,   Pa 
10.  Mobile,  Ala., 


Hauling. 
Snag   Boats, 


10.  Fort  Strong.  Mass.. 

'wharf  Repairs. 
14.  Galveston,  Tex., 

_  Dredge, 

17.  Rock  Island,  III., 

Dams, 

18.  Albany,    N.    Y.. 

Dam  and   Lock, 
18.  Jefferson   Barracks.   Mo., 

Concrete  Platform, 
12.  Trenton,  Ont.    . 

Canal    Works, 
14.  Buffalo,    N.    Y., 

Concrete  Work, 
1.  Mt.   Vernon,   Ind., 

Street  Lighting, 
1.  Buenos  Aires,  Argentina, 
Subways, 


Jan.  22 

Jan.  22 

Jan.  22 

Jan.  22 

Jan.  29 
Jan. 
Jan. 

Jan.  22 

Jan.  22 

Jan.  29 

Nov.  SO 


29 
29 


Ezcavatioii,  Earth  and  Rock. 

Jan.  29.  Brooklyn,   N.   Y., 

..    „  Dredging,  Jan.    22 

Jan.  31.  Bmmetsburg,   la., 

„  ..  .    «.        _             I^'tch  Work,  Jan.    29 

Feb.  1.  New  York.  N.  Y., 

„  ^  Dredging,  Jan.      8 

Feb.  1.  Ottawa,   Ont, 

_,  ^  ,    „  .,       ^        Trent  Canal.  Dec.   18 

Feb.  1.  Butler,   O., 

„  ,.  .    „,                     Ditch   Work,  Jan.    29 

Feb.  1.  Wayne,   O., 

„  ,^  .                               Ditch  Work,  Jan.     29 

Feb.  3.  Council   Bluffs.   la., 

„  ^  ,    _^                      Ditch  Work,  Jan.    2» 

Feb.  6.  Prophetstown,    lU., 

„  ^  ■  Drainage  Work,  Jan,    16 

Feb.  6.  Baltimore,   Md., 

_  Clearing  and  Grubbing,  Jan.     2» 

Feb.  6.  Wilmington,   Del, 

B.  V       .   T,  ,  Dredging.  Jan.    16 

Feb.      «.  Boone.   la., 

^  1.      .    «  ^     „  Drains,  Jan.    22 

Feb.     6.  Savannah,    Ga., 

„  w        .    ^.^        .    .  Dredging,  Jan.     29 

Feb.      7.  Elbow  Lake,  Minn., 

c  .......      .  .   Ditch  Work.  Jan.    22 

Feb.    10.  Riverton,   Ala., 

Excavation,  Riprap,  E)tc.  Jan.    16 
Feb.    17.  Yankton.   S.  Dak., 
„  ,.     .„       ^  Ditch    Work,  Jan.     29 

Feb.   It.  Aberdeen.  Wash., 

.   ^       ™....      *^"»K.  Dike.  Jan.    16 
Mar.     2.  Fort  Williams.   Me., 

Grading,  Jan.     22 

Material8,MachJnes,Sttpplles,Tool8,Btc. 

Jan.    29.  New  York,  N.  Y., 

««   X,  .  ,  Lumber,   Bftc.  Jan.  22 

29.  Baltimore,    Md.. 

«»   «.i        .      ^SE!"^*   Carts,  Jan.    22 
29.  Milwaukee,   Wis., 

Road   Rollers,  Jan. 


Jan. 
Jan. 
Jan. 
Jan.    30.  Washtntrton' 


Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 


30.  Phlladelohia,    Pa., 
Bo"       - 
toi 

•*    -  ...B.^,  *"lpe,  I 

30.  New    York,    N.    Y. 


iller  Equipment,  Jan. 
.. — ..igton,  D.  C, 
Frogs^Pijje,  Blocks,  Etc.,  Jan. 


Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 


lUrK,      IN.      X., 

„    _.     Hose,  Boots,   Lumber,  Jan. 

31.  Chicago,  ni., 

..    .„  Portland   Cement  Jan.    16 

31.  Minneapolis,  Minn., 

„    ,„    Pipe,   Hydrants.   Etc..  Jan.    22 

31.  Minneapolis,  Minn., 

Fire  Engine,  Jan.    22 
31.  Minneapolis,   Minn., 

,    T^      ,.  .  .  ^^^  Hose.  Jan.    22 

1.  Des  Moines,  la., 

.   „         Hose  Wagon,  Etc.,  Jan.    IB 

1.  West  Allis,  Wis.. 

.  T>r    ...  _        ^^I*  Hose.  Jan.    22 
3.  Washington,    D.    C., 

V   TT    w         ,.,    ^Cahleway*  Jan.    16 
».  Yonkers,    N.    Y., 
.   ».  _  ^    „  Pipe,  Castings,  Jan.    22 
8.  Fort  Du  Pont.  Del., 

.   HT        -^    ,     ..?*?&">   Shovel,  Jan.  22 
S.  New  York,   N.   Y., 

»    „     Blacksmiths'    Supplies.  Jan. 

3.  Yonkers,  N.    Y., 
.    w  ,,  ..  Water  Meters,  Jan. 

4.  Indianapolis,  Ind.. 

aenerator,  Etc.,  Jan. 
4.  Annapolis,   Md., 

.    ^  ,       ...  Wattmeters,  Jan. 

4.  Cairo,  111., 

Fire  Hose,  Jan. 


6.  Jettersonville,   ind.. 
Iron  « 


Etc..  Jan. 


6.  Fort  LeavMiwortl^Kan., 

.  „       ^   ?*'l7*y  SuPPMea.  Jan. 

5.  New  York,   N.   Y.. 

,    »r        -^    ,     Residuum   Oil,  Jan. 

5.  New  York,  N.    Y., 

.   ^    ...   ^      Broken  Stone,  Jan. 
t.  Waahlngton,    D.    C, 

.  ,^T  _.  X  J?<*^"'  Plant  Jan. 

6.  Norrlstown,    Pa., 

„   „„  , .  Building  Materials,  Jan. 
6.  Brooklyn,  N.   Y., 

Supplies,  Etc.,  Jan. 


2» 
29 

8 
29 
29 

8 
16 
8» 
29 
16 
29 
29 
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ftb.     7.  NorrlatowD,   Fa., 

BuiUUoK  Materials,  Jan.    S9 
Feb.    10.  WashlOKton,  D.  C, 

Car  whe^  Pipe,  Btc,  Jan.    22 
Feb.    IS.  Milwaukee,   Wla., 

Oaa    Producer   Plant,  Jan.      8 
Feb.    IS.  Flttaburg,   Fa., 

Road  Plank,  Jan.    29 
Fab.    IS.  WashlnKton.   D.    C, 

Lumber,    Piles,  Jan.    29 
Feb.   15.  MuBkegon,  Hlob., 

Cnuhed  Sttme,  Jan.    16 
Feb.    16.  Baltimore,   Md., 

Metal  Work,  Jan.    29 
Feb.    17.  Washington,   D.   C, 

Hose,   Rope,    Pulleys,   Etc.,  Jan.    29 
Feb.    26.  Augusta,   Oa., 

Machinery,  Jan.    29 

BIDS  ASKED 
Bridges. 

Bids  are  asked  on  following  work,  the 
motes  being  arranged  alptuLbetlcally  by 
atates: 

Denver,  Colo. — Until  noon,  Feb.  3  (exten- 
■ton  of  time  from  Jan.  20),  by  T.  W.  Jay- 
ooz,  State  Engineer,  for  the  construction  of 
a  SE2-ft.  span  steel  bridge  with  concrete 
abutments  across  the  Grand  River  near 
SUt. 

Fort  Barrancas,  Pis. — See  under  Bids 
Asked — Roads  and  Streets. 

Qretna.  La. — Until  noon,  Feb.  5,  by  M.  A. 
Dauenhauer,   Secretary   Police   Jury   for  re- 

filtrlng  Metable  Bridge  over  Upper  Protec- 
on  uuial. 

areenvllle,  Miss.— UntU  Feb.  S,  by  W.  W. 
MlUer,  Clerk  County  Supervisors,  for  con- 
■tructlon  of  pile  bridge  over  Orandus 
Bayou. 

Huntevllle,  Mo.— Until  Feb.  14.  by  County 
Commissioners,  for  constructing  sub  and 
•uperstructure  for  low  truss  bridge. 

Grand  island,  Neb.— Until  Feb.  18,  by  C. 
H.  Poell,  County  Clerk,  for  the  construction 
and  erection  of  wooden,  metal  and  cement 
bridges  for  the  county  for  the  ensuing  year. 

Nellgh.  Neb.— Until  noon.  Mar.  8,  at 
County  Clerk's  office,  for  steel  bridges  from 
SO  to  100  ft.  In  length,  to  be  on  yearly  con- 
tract for  the  year  1908.  W.  H.  Morgan, 
Chairman  Committee  on  Roads  and  Bridges. 

New  York,  N.  Y.— Until  2  p.  m..  Feb.  6, 
by  James  w.  Stevenson,  Coramlsaioner  of 
lEMdges,  IS  Park  Row,  for  the  construction 
•f  additional  girder  supports  for  the  main 
towers  of  the  Williamsburg  (New  E^ast 
Biver)  bridge  over  the  Bast  River,  between 
the  Boroughs  of  Manhattan  and  Brooklyn. 
Security  required  Is  $8,000. 

Sybartsvllle,  Ps. — Until  noon,  Feb.  11,  by 
Samuel  B.  Rambo,  Superintendent  of  Pub- 
lic Buildings  and  Qrounds.  Capital,  Harrts- 
burg,  for  rebuilding  substructure  and  super- 
structure of  the  bridge  across  the  Nesco- 
pec  Creek,  near  SybertsvlUe,  in  Sugar  Lioaf 
Township,  Luseme  County. 

Beavllle,  Tax.— UntU  Feb.  11.  by  W.  W. 
Dodd,  Coun^  Clerk,  for  erection  of  Iron 
bridge  over  Palsta  Creek. 

•t.  Qeorge,  Utah.— Until  noon,  Feb.  10,  by 
County  Clerk,  fof  construction  of  steel 
bridge  over  Rio  Vlrgen  near  St.  George.  F. 
I*  Daggett,  Chairman  County  Commlsslon- 
•rs. 

Carterton,  Va.— Until  Feb.  8,  by  Silas 
Counts,  Secretary  Commissioners,  for  bids, 
accompanied  by  plans  and  specifications  for 
Iron  bridge  over  Clinch  River  at  this  place. 

Baildlngs. 

Bids  are  asked  on  following  work,  the 
aetes  being  arranged  alphabetically  by 
states: 

Sesle,  Ala.— Until  Feb.  10,  by  Judge  of 
E>robate  of  Russell  County,  for  remodeling 
County  Court   House  at  this  place. 

Tuscaloosa,  Ala.— Until  3  p.  m.,  Feb.  28, 
br  Minea  luoz  Taylor,  Supervising  Archi- 
tect, Washington.  D.  C,  for  the  construction 
(«zoept  elevators),  of  the  U.  S.  Post  Office 
and  Court  House  at  Tuscaloosa,  Ala. 

Agnew,  Cal.— UnUl  11  a.  m.,  Feb.  13,  by 
Board  of  Managers,  Agnews  State  Hospi- 
tal. 7  West  Santa  Clara  St,  San  Jose,  Cal., 
for  erection  of  a  superintendent's  residence, 
and  for  erection  of  kitchen  building  and  con- 
necting platforms  at  the  Agnews  State  Hos- 
pital. 

Laguna,  Cal.— Until  noon,  Jan.  SO,  by 
Xdls  Oephart,  Clerk  School  lAguna  School 
District,  R.  F.  D.  No.  2.  Los  Angeles,  Cal., 
for  erection  and  completion  of  grammar 
•chool  building. 

San  Diego,  Cal.— Until  7:20  p.  m.,  Feb.  3. 
by  Board  of  Education,  S.  W.  Beldlng,  Sec- 


retary, for  labor  and  material  for  erection 
of  a  school  house,  to  be  built  qf  brick  or 
reinforced   concrete. 

Colorado  Springs,  Colo.— Until  8  p.  m.. 
Mar.  2,  by  James  Knox  Taylor.  Supervising 
Architect,  Washington,  D.  C,  for  the  con- 
struction (Including  plumbing,  aas-plping. 
heating  apparatus,  electric  conduits  and 
wiring)  of  the  U.  S.  Post  Office  and  C^urt 
House  at  Colorado  Springs. 

Chicago,  III. — Until  noon,  Feb.  7,  by  the 
Business  Manager,  Board  of  Education, 
Room  780  Tribune  Bldg.,  for  lighting  fixtures 
for  sundry  schools. 

WIndfsll,  Ind.— UnUl  1  p.  m.,  Feb.  8,  by 
School  Board  for  the  construction  of  a 
steam  heating  plant,  a  pneumatic  water 
supply  and  closet  system. 

Port  Des  Moines,  Is. — Until  8  p.  m.,  Feb. 
2ii  by  Capt.  Jno.  J.  Boniface,  Constructing 
Q.  M.,  for  furnishing  and  installing  electric 
wiring,  electric  light  fixtures,  etc.,  complete, 
In  one  double  set  captain's  quarter*  and  two 
double  sets  lieutenant's  quarters,  to  be  con- 
structed at  Fori  Des  Moines. 

Owensboro,  Ky, — ^Until  Feb.  16,  by  Board 
of  Education,  for  erection  of  8-room  school 
building  on  Hickman  and  Grand  Avea 

Fort  Warren,  Mass. — Until  10  a.  m.,  Feb. 
17,  by  Capt.  Ira  L.  Fredendall,  Constructing 
Q.  M.,  263  Summer  St,  Boston,  Mass.,  for 
construction  of  franie.  boat  house  at  Fort 
Warren,  Boston  Harbor. 

Duluth,  Minn.— Until  8  p.  ra..  Mar.  4,  by 
James  Knox  Taylor,  Supervising  Architect, 
Washington,  D.  C,  for  the  construction 
(complete)  of  the  extension  to  the  U.  S. 
Post  Office,  Court  House  and  Custom  House 
at  Duluth. 

Red  Wing,  Minn.— Until  S  p.  m..  Mar.  6, 
by  James  Knox  Taylor,  Supervising  Archi- 
tect Washington,  D.  C,  for  the  construc- 
tion. Including  plumbing,  gas  piping,  heat- 
ing apparatus,  electric  conduits  and  wiring 
of  U.  S.  Post  Office  at  Red  Wing. 

Ntvf  York,  N.  Y.— Until  2:80  p.  m.,  Feb. 
4,  by  Robert  W.  Hebberd,  Commlasloner  of 
Charities,  Foot  of  E.  26th  St.,  for  comple- 
tion of  the  abandoned  contract  for  the  erec- 
tion and  entire  completion  of  the  new 
Municipal  Lodging  House  on  the  south  side 
of  2Sth  St,  with  the  abandoned  supplemen- 
tal contract  for  the  completion  of  a  boiler 
pit,  caisson  work,  new  foundation  work,  etc. 
Surety  required  is  $69,000.  Raymond  F. 
Almlrall,  Architect  61  Ctiambera  St 

Syracuse,  N.  Y.— Until  2:20  p.  m.,  Feb.  «, 
by  Edward  L.  Robertson,  Clerk  High  School 
Commls.slon.  622  Onondaga  County  Savings 
Bank  Bldg.,  for  the  Installation  of  electric 
light  and  power  conduits  and  wiring  and 
telephone  and  clock  conduits  In  the  North 
Side  High  School  Building,  Syracuse,  N.  T., 
and  (or  the  Installation  of  a  system  of  auto- 
matic electric  clocks  for  said  North  Side 
High  School  Building.  Archimedes  Russell, 
Architect.  No.  27  Snow  Building. 

Ashtsbuls.O.— Until  Feb.  14.  by  Board  of 
Education,  Emory  N.  Ounpbell,  Clerk,  for 
erection  of  2-story,  4-room  addition  to  Cen- 
tral School  building. 

Portland,  Ore. — Until  Feb.  1,  according  to 
reports,  by  Secretaiy  of  T.  M.  C.  A.,  for 
erection  of  new  building. 

Chsttsnooga,  Tenn. — Until  Feb.  12,  at  of- 
fice of  R.  H.  Hunt.  Architect,  News  Bldg., 
Chattanooga,  for  furnishing  all  material  and 
labor  for  the  general  contract  for  the  erec- 
tion of  a  T.  M.  C.  A.  building. 

Quanah,  Tex. — Until  Feb.  1,  by  School 
Trustees,  M.  M.  Hawkins,  for  erection  of  a 
2-story   brick   school  building. 

Richmond,  Va.— Until  6  p.  m.,  Feb.  17,  by 
C.  F.  Walford,  Clerk  and  Supervisor,  for  the 
construction  of  an  addition  to  Falrmount 
Public  School,  at  21st  and  T  Sts.,  and  also 
for  the  Installation  of  a  steam  heating  sys- 
tem for  the  said  building,  in  accordance 
with  the  plans,  specifications  and  detail  fur- 
nUhed  by  A.  F.  Huntt  Architect  1107  East 
Main  St 

Fort  Myer,  Va.— Until  11  a.  m.,  Feb.  24, 
by  Capt.  B.  B.  Hyer,  Constructing  Quarter- 
master, for  the  construction  of  one  set  field 
officers'  quarters,  three  double  sets  lieuten- 
ants' quarters,  one  barracks,  one  stable, 
one  gun  shed  and  one  stable  guard  and  shop. 

Richmond,  Vs. — Until  Mar.  23,  by  Chas. 
E.  Boiling,  City  Engineer,  for  competitive 
designs,  for  the  erection  of  a  combined  mar- 
ket and  Armory  building.  The  architects 
submitting  designs  will  be  required  to  fur- 
nish plans,  four  elevations,  longitudinal  and 
cross-sections  and  such  other  detail  draw- 
ings as  may  be  necessary.  Also  a  proposal 
from  a  reliable  contractor  tliat  the  building 
can  be  erected  for  the  sum  of  $100,000. 

Fort  Wright,  Wash.— Until  11  a.  m.,  Feb. 
16,  by  Lieut.  Ralph  Dickinson.  Constructing 
Q.  M.,  for  the  construction,  plumbing,  heat- 


ing and  wiring  and  flxtnns  for  thetd 
lighting  of  an  addition  to  brick  guard  hoM 
at  Fort  Wright  Wash. 

Delavan,  Wis. — Until  2  p.  m.,  Jan.  U.  ti 
State  Board  of  Control,  Capitol  liitln 
Wis.,  for  installing  the  steam  heating  m 
tem  in  the  Industrial  building  and  itdjU  i 
the  Wisconsin  School  for  tbe  Deaf  at  Ms 
van.  Wis.  ^ 


Roads  and  Streets. 

Bids  are  asked    on    following    wott, 
notes     being     arranged     aJphaDetlcall)'  1 
states:  ■ 

Fort  Barrancas,  Fla. — Until  noon,  Ttk.  _ 
by  C\>l.  J.  W.  Pope,  Chief  Q.  M.  Offle 
(handler  Bldg.,  Atlanta,  for  Improving  nM 
way  leading  to  the  Barrancas,  Fla.7NttlM 
al  Cemetery,  and  for  rebuilding  the  brUi 
over'  Bayou  Grande.  ^ 

Chicago,    III.— UntU   10:15   a.   m.,  FM^ 
by  Board    Local    Improvementa,    216  C_ 
Hall,  for  6  contracts  for  paving  with  tUi 
fled  brick,  1  contract  for  paving  with  gn 
ite  blocks,   10  contracts   for  asphalt,  i  o») 
tracts  for  paving  with  limestone  and  fnM 
ite,  1  contract  for  creosote  wood  block.  uC 
2  contracts  for  blast  furnace  slag.  ] 

Bedford,  Ind.— Until  1  p.  m.,  Feb.  ID.  Ig 
Commissioners  of  Lawrence  Coun^,  (or  tit  i 
construction  of  four  gravel  roads  of  s  toall 
length  of  18,678  ft,  in  Marlon  and  Siilti 
Valley  Townshlpa 

Brazil,  Ind.— Until  11:80  a.  m.,  Feb.  (  It 
Commissioners  of  Clay  County  for  tbe  cgg- 
structlon  of  three  stone  roads  in  Ttnj 
Township  of  a  total  length  of  49,227  ft. 

Franklin,  Ind.— UntU  1:S0  p.  m.,  Feb.  t 
by  Wm.  B.  Jennings,  Coun^  Auditor,  Igr 
construction  of  a  gravel  road.  14,818  ft.  km 
In  Union  Township;  estlnoated  cost  1>  H- 
616. 

Montlcello,  Ind.— Until  noon,  Mar.  1  Vr 
J.  L.  Ackerman,  County  Auditor,  (or  cae- 
struction  of  a  stone  road  In  Jackson  Ton- 
ship. 

Reekvllle,  Ind..— Until  1  p.  m.,  Feb.  I,  br 
(Commissioners  of  Farke  County,  for  da 
construction  of  seven  gravel  roads  In  Bo«- 
ard  Township. 

Cadlllso,  Mich.— UntU  Feb.  U.  by  BosK 
PubUc  Works,  for  paving  a  number  it 
streets,  bids  for  doing  which  were  rejcctii 
recently. 

Jackson,  Mich. — UntU  7:80  p.  m.,  Jan.  TL 
by  Board  Public  Works,  XT  F.  Banter 
Superintendent,  for  paving  west  Main  St. 
for  a  distance  of  2,466  ft,  and  First  St.  ler 
a   distance  of  700   ft 

Kansas  City,  Mo.— UntU  11  a.  m.,  Feb.  ( 
by  B.  A.  Harper,  City  Engineer,  for  reptlr 
Ing '  asphalt  pavement  on  portions  o(  i 
streets. 

St.  Louis,  Mo.— UnUl  Feb.  11,  by  Bout 
Public  Improvements,  A.  J.  Rellly,  Pn^ 
dent,  for  paving  following  streets:  PIk 
from  Third  to  Fourth,  wood  blocks;  Thltil 
from  Chestnut  to  Pine,  wood  blocks:  Florit- 
sant  between  Hebert  and  Salisbury,  brVA 
College  between  Von  Phul  and  FforliaiiL 
brick;  College  between  Broadway  sod  V» 
Phul,  brick:  Old  Manchester,  bemet 
Klngshighway  and  January,  brick:  Utf 
garetta  between  Newstead  and  Taylor,  mi- 
ning south  of  Margaretta,  brick;  Neoabo.  be- 
tween Broadway  and  Compton,  brick;  Iti» 
ka,  between  Broadway  and  Virginia,  brick 
Michigan,  between  Delor  and  NeoAo,  biVs: 
Koeln,  between  Broadway  and  Pensnl- 
vania,  brick;  Arsenal,  between  Sprtng  aa 
Morgan  Ford  road,  bituUthic  maosdaia 
Klngshighway,  between  Old  Manchester  us 
Eager  road,  bltullthlc  macadam;  Brema 
between  Wharf  and  First   gimntte. 

Charlotte,  N.  C— Until  4  p.  m.,  Feb.  U 
by  J.  B.  Spence,  Custodian,  D.  S.  Post  Of' 
fice,  for  paving  driveways. 

Port  Wood,  N.  Y.  H.— Untn  11:80  a  m 
April  1,  by  C.  C.  Bumell,  Constmctinc  4 
M.,  for  construction  of  roads  and  walks  s 
this  post. 

North  Olesn,  N.  Y.— UntU  7:80  p.  m..  F* 
13,  by  M.  C.  SulUvan,  VlUaxe  Cleik.  It 
constructing  16,000  sq.  yds.  of  bitek  pan 
ment  on  Union  St  Knight  &  Hopkins.  Ba 
glneers,  Rome,  N.  T. 

New  York,  N.  Y.— UnUl  11  a.  m.,  Jsnj; 
by  Louis  F.  Haffen.  Bresldent  Bronx  Bo( 
ough,  177th  St  and  Srd  Ave.,  for  8  contiscl 
for  street  Improvement  work.  largest  ca 
tract  calls  for  regulaUng.  grading,  bnlldla 
approaches  and  placing  fences  In  Jobnas 
Ave.  and  other  streets,  the  work  Inclodm 
9,000  cu.  yds.  of  earth  excavation,  7.SW  ai 
yds.  of  rock  exoavaUon,  86,000  cu.  yda  t 
filling,  4.650  cu.  yds.  of  dry  rubble  mssosr 
In  retaining  walls,  culverts  and  gutttra 
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ENGINEERING-CONTRACTING 


Sewers. 

Bldi  are  aaked  on  following  work,  the 
Mm    being     amnged     alphabeUcally      by 

(ites:  ^ 

Wuhlngton,  D,  C— Until  noon.  Feb.  7,  by 
M  District  Commissioners,  (or  constnict- 
f  iewere.  Flans,  etc..  at  Room  41,  Dls- 
fct  BIdg. 

Wuhlnotpn.  D.  C— Until  noon.  Feb.  »4, 
r  Capt  H.  Ii.  Pettus.  CoDstnictlnK  Quar- 
imaiter,  Walter  Reed,  Army  Oeneral  Hos- 
taJ,  Taooma  Sub-Station,  Washln^on,  for 
w  construction  of  a  sewer  system  on  tbe 
falter  Reed  Army  Oeneral  Hospital  Reser- 
ktlon,  Including  sewage  tank,  pump  pit 
unpa  and  motors. 

Baltimore,  Md.— Until  11  a.  m..  Feb.  19.  by 
trntnge  Commission,  Harry  W.  Rodgers, 
(cretary,  for  building  west  low  level  In- 
jTCptor  Sec.  3,  the  work  Including  1,887 
1  ft  66-in.,  1.366  lin.  ft.  80-in.,  80  Tin.  ft. 
l-iD.  diameter  sewer,  and  2  bellmouths.  Of- 
:lal  advertisement  will  be  found  elsewhere 
I  this  Issue. 

Hattlesburg,  Miss.— Until  8  p.  m.,  Feb.  10, 
r  constructtog  sanitary  sewers,  the  work 
eluding:  2,0S0  lla.  ft.  12-in.  sewer,  15,160 
;.  ft.  S-In.  sewer,  7  flush  tanks,  900  cu. 
It.  excavation,  46,000  ft.  B.  M.  foundation 
mber,  2,640  lln.  ft.  16-ln.  sewer,  8,660  lin. 
,  10-ln.  sewer,  90  manholes,  20  cu.  yds. 
ncrete  masonry,  140,000  ft.  B.  M.  sheeting 
ft  m  trench.  J.  B.  Putnam,  City  Engl- 
!«r. 

Kantas  City,  Mo.— Until  11  a.  m.,  Feb.  6, 
f  E.  A.  Harper,  City  Knglneer,  for  con- 
ructlng  sewer  In  Sewer  District  89. 
Cartervllle,  Mo.— Until  noon,  Feb.  8,  by  H. 
:JJ»S*^'  City  Clerk,  for  construction  of 
1,000  ft  of  sewers.  F.  A.  Funk,  City  En- 
nser. 

Brooklyn,  N.  Y.— UnUl  11  a.  m..  Feb.  6, 
r  Bird  S.  Coler,  Borough  President,  for 
aiatructlng  pipe  sewer  in  Guernsey  St.  Es- 
nated  cost  is   $2,374. 

New  York,  N.  Y.— UnUl  11  a.  m.,  Jan.  30. 
r  Louis  F.  Haffen,  President  Bronx  Bor- 
igb,  177th  St  and  3rd  Ave^  for  4  contracts 
t  constructing  sewers.  Largest  contract 
m  for  constructing  sewer  in  Jerome  Ave.. 
>•  work  including  856  lin,  ft.,  12-in.  pipe 
rwer  and  1,200  -cu.  yds.  rock  excavation. 
El  Reno,  Okla.— Until  7:30  p.  m.,  Feb.  1, 
r  L.  O.  Adams,  City  Clerk,  for  the  con- 
nctton  of  storm  sewer  consisting  of  2.677 
9.  ft  24-ln.,  650  lin.  ft.  of  15-ln.  and  660 
».  ft  of  10-in.  pipe,  etc;  also  for  sanitary 
ib-malns— 3,425    lln.    ft.   of   10-ln.,   7.220   lln. 

■  of  8-in.,  and  1,650  lin.  ft.  of  6-ln.  pipe. 
Ids  are  also   asked   for   constructing  8,300 

■  of  g-ln.   laterals. 

Eaton.  O.— Until  noon,  Feb.  19,  by  Village 

wrk.   for   installation    of  system  of   storm 

Id  aanltary  sewers,  including  approzlmate- 

109,500  ft.  of  sewer  pipe  6  to  24-ln.:  8,830 

■  of  brick  or  concrete  sewer,  27-ln.  to  42- 
.,  manholes,  etc.  A.  L.  Reld.  Engineer, 
kton.  Offlcial  advertisement  will  be  found 
•ewhere  in  this  issue. 

Water  Supply. 

Bids  are  asked  on  following  work,  the 
■tea  l>elng  arranged  alphanetlcally  by 
ates: 

Enplewood,  Colo.— Until  7  p.  m.,  Jan.  31. 
'  Charles  B.  Conine.  VUlage  Clerk,  for  the 
on  of  labor,  for  the  materials,  and  for 
itli  labor  and  materials  combined,  for  the 
Iter  works  system  or  pipes  to  be  laid  In 
«asoD's  Broadway  Heights,  Englewood. 
>id  for  34.000  required  of  successful  bld- 
T.  Plans,  etc..  at  2985  South  Bannock 
..  Englewood,  or  Room  532  Symes  Bldg., 
snver,  Colo. 

Florals,  FIs. — This  town  is  asking  bids  for 
«  Installation  of  water  works  to  cost  not 
pre  than  $20,000.  For  further  information 
Uress  R  A.  French,  Mayor. 
Chicago,  III,— Until  10:15  a.  m.,  Feb.  S, 
'Board  Local  Improvements,  216  City 
ul,  (or  8  contracts  for  laying  water  supply 
pes. 

Marlon,  Mass. — ^Until  7  p.  m.,  Feb.  S,  by 
ater  Commissioners,  Harry  E.  Converse, 
Hlrman,  for  furnishing  materials  and 
jcttng  a  standplpe   20  ft.    In  diameter  by 

0  ft   high,      Liouts    E.    Hawes,    Engineer, 

1  TremoAt   St.,   Boston,   Mass. 

Mlnot.  N.  Dak.— Until  Feb.  3,  by  City 
«nt,  for  constructing  water  works. 

Excavation,  Earth  and  Rock. 

Bids  are  asked  on  following  work,  the 
itca    being     arranged     alphabetically     by 

ttes: 

Savannah.  Qa. — ^Dredging. — Until  noon, 
»■  *,  by  Lt.  Col.  Dan.  C.  Kingman,  U.  S. 


Engrs.,  for  dredging  In  Inland  waterway 
between  Savannah  and  Beaufort,  S.  C. 

Council  Bluffs,  la.— Ditch  Work.— Until  1 
p.  m..  Feb.  3,  by  W.  C.  Cheyne,  County 
Auditor,  for  the  construction  of  sections  No. 

1  and  No.  2  of  the  Avoca  drain,  the  work 
Including  2,100  ft  18-in.  tile,  6,300  ft  12-ln. 
tile,  1,700  ft  10-in.  Ule,  1,200  ft.  8-ln.  Ule, 
860  ft   8-ln.   Ule. 

Emmettsburg,  la.— Ditch  Work.- Until  1 
p.  m.,  Jan.  81.  by  S.  R.  Stedman,  County 
Auditor,  for  constructing  several  ditches. 

Baltimore,  Md.— <:iearlng  and  Qrubbing. — 
UntU  11  a.  m.,  Feb.  6,  by  Alfred  M.  Quick. 
Water  Engineer,  City  Hall,  for  clearing  and 
grubbing  the  site  for  a  proposed  high -serv- 
ice reservoir,  near  Forest  Park,  Baltimore, 
Md. 

Butler,  O.— Ditch  Work.— Until  11  a.  m., 
Feb.  1,  by  James  R.  Marker,  Engineer, 
Qreenville,  O.,  for  constructing  Judy  Ditch 
in  Butler  Township,  the  work  including, 
5,032  ft  of  12-in.,  18-in..  20-in..  22-ln..  and 
24-ln.  tile  and  74  ft.  of  sewer.  Estimated 
cost  is  $2,283. 

Wayne,  O,— Ditch  Work.— Until  10  a.  m., 
Feb.  1,  by  James  R  Marker,  Engineer, 
Qreenville,  O.,  for  constructing  Berry  Ditch 
In  Wayne  Township,  the  work  Including 
1,564  ft  of  open  work,  6,722  ft.  of  7-in.,  8- 
in.,  10-tn.,  13-in.,  16-in.,  and  16-ln.  tile,  238 
ft.  of  sewer.  Total  estimated  cost  is  $8,- 
183. 

Yankton,  8.  Dak.— Ditch  Work.— Until  2  p. 
m.,  Feb.  17,  by  David  M.  Flnnegan,  County 
Auditor,  for  excavation  and  construction 
Clay  Creek  Ditch.  Bond  for  $30,000  re- 
quired of  successful  bidder. 

Hlscellaneovs. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Rock  Island,  III. — Dams. — Until  2  p.  m., 
Feb.  17,  by  MaJ.  C.  S.  Riche,  U.  S.  Engrs., 
for  construction  and  repair  of  dams  and 
shore  protections  between  Wisconsin  river 
and  Savanna,  III.,  between  Rock  Island, 
lU.,  and  Burlington,  la.,  and  between  Bur- 
lington, la.,  and  Hannibal,  Mo. 

Mt  Vernon,  I  nd.— Street  Lighting.- Until 
April  1,  by  Henry  Kling.  City  Clerk,  for 
lighting  streets  of  said  city,  for  a  term  of 
ten  years,  beginning  July  1st,  1909,  with 
electric  lights.  Plant  to  consist  of  85,  200 
o.  p.  enclosed  arc  lamps.  A  franchise  for 
conrmiercial  and  residence  lighting  for  eleven 
years,  fixing  maximum  rates  to  be  agreed 
upon,  will  go  with  the  contract  for  street 
lighting. 

Falmouth,   Mass.— Jetty  Work,  etc.— Until 

2  p.  m.,  Feb.  7.  by  Harbor  and  Land  Com- 
missioners, Frank  W.  Hodgdon,  Chief  Engi- 
neer, State  House,  for  furnishing  stone  and 
building  two  jetties  requiring  about  4,000 
tons  of  stone,  and  the  dredging  of  about 
70,000  cu.  yds.  of  material  to  form  a  boat 
harbor  at  Deacon'a  Pond  in  the  town  of  Fal- 
mouth. 

St.  Louis,  Mo. — Steps.  Platform,  Etc. — 
Until  noon,  Feb.  7,  by  Board  Publlo  Im- 
provements, W.  B.  Dryden,  Secretary,  for 
following  work:  Letting  8969 — Terrace  steps, 
paving  and  iron  fence  for  City  Hospital; 
Letting  8980 — Garbage  platform  on  grounds 
of  City  Hospital;  Letting  8961— Erection  of 
outside  convenience  station. 

Jefferson  Barracks,  Mo, — Concrete  Plat- 
form.—Untn  11  a.  m.,  Feb.  18.  by  O.  W. 
Bell,  Q.  M.,  Recruit  Depot,  Jefferson  Bar- 
racks, for  construction  of  concrete  platform 
at  railroad  track. 

New  York,  N.  Y.— Snow  Removal.— Until 
11  a.  m.,  Feb.  5.  by  Joseph  Bermel,  Presi- 
dent Queens  Borough,  5th  St.  and  Jackson 
Ave.,  Long  Island  City,  for  furnishing  all 
the  labor  and  materials  required  for  the 
removal  of  snow  and  ice  In  the  first,  third, 
fourth  and  fifth  districts,  Borough  of 
Queens.  Security  required  Is  $1,000  per  dis- 
trict 

New  York,  N,  Y.— Hauling.— Until  11  a. 
m.,  Feb.  6.  by  Joseph  Bermel,  President 
Queens  Borough,  6th  St.  and  Jackson  Ave., 
Long  Island  City,  for  hauling  to  Bureau  of 
Highways  broken  stone,  etc.  About  10,000 
cu.  yds.  screenings  and  7,600  cu.  yds.  broken 
stone  are  to  be   hauled. 

Albany,  N.  Y.— Dam  and  Lock.— Until 
noon,  Feb.  18,  by  F..  C.  Stevens,  State 
Sui>erlntendent  Public  Works,  Albany,  for 
completing  the  work  embraced  in  Contract 
No.  17,  left  uncompleted  by  the  cancellation 
of  the  contiact  for  said  work  between  the 
State  of  New  Tork  and  the  Scofleld  Co., 
the  original  contract  embracing  the  follow- 
ing structures  on  the  Mohawk  River:  Dam 
7,  Lock  11,  at  Amsterdam  Station,  2,201+46; 
Dam  8,  Lock  12,  at  Tribes  Hill  Station, 
2,443-1-17,  and  incidental  work  appertaining 
thereto.      Length    of   canal  -included    within 


the  limits  of  these  locks  and  their  ap- 
proaches, 0.4  mile.  Sheets  1  to  84  Indtislva. 
Plans,  etc.,  at  the  ofDce  of  the  Sup«rlntend- 
ent  of  Public  Works  at  Albany,  N.  T.;  at 
the  office  of  the  Assistant  Superintendent  of 
public  Works  for  the  Middle  Division,  at 
Syracuse,  N.  T.,  and  at  the  office  of  the  As- 
sistant Superintendent  of  Public  Works,  for 
the  Western  Division,  at  Rochester,  N.  T. 

Pittsburg,  Pa. — Rebuilding  Fire  Engine. — 
Until  11  a.  m.,  Jan.  31,  by  Edward  G.  Lang, 
Director  Department  Public  Safety,  for  re- 
building one  second-size  and  one  thlrd-sise 
Amoskeag  steam  fire  engine  for  the  Bureau 
of  Fire. 

Materlals,lIachlnes,SuppUes,Tool8,£tc. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabeUcally  by 
states: 

Washington,  D.  C— Hose,  Rope,  Pulleys, 
Etc.— Until  10:30  a.  m.,  Feb.  17,  by  Lt  CoL 
H.  F.  Hodges,  General  Purchasing  Officer, 
Isthmian  Canal  Commission,  for  fumlshinc 
under  Circular  418,  hose,  packing,  rubber, 
valves,  red  fiber  valves,  steel  rope,  Manila 
rope,  steel  plates,  rivets,  traits,  lag  screws, 
wrought  washers,  electrical  material,  iron 
conduit,  wood  moulding,  wire,  file  sliarpen- 
ing  machines,  cast  steel  hangers  for  dredge, 
tiand  paint  mill,  oil  meters,  water  column 
gauges,  gauge  cocks,  scales,  pulleys,  oars, 
oar  locks,  scythestones,  cotton  waste,  cylin- 
der, dynamo,  neatsfoot  and  mineral  oils, 
lubricating  grease,  chipped  soap,  coal  tar, 
quarts  chalk,  etc. 

Washington,  D.  C— Lumber,  Piles.— UntU 
10:30  a.  m.,  Feb.  13,  by  Lt.  Col.  H.  F. 
Hodges,  General  Purchasing  Officer,  Isth- 
mian Canal  Commission,  for  furnishing,  un- 
der Circular  419,  lumber  and  piles. 

Augusta,  Qa. — Machinery. — UnUl  3  p.  m., 
Feb.  26,  by  Commanding  Officer,  Augusta 
Arsenal,  Augusta,  Ga.,  for  (umlshing  and 
delivering  electric  swltchtKiard.  motor-gen- 
erator sets,  motors,  air  compressor,  metal- 
working  and  woodworking  machines,  some 
with  motor-drive;  pneumatic  hammer;  elec- 
tric and  hand  overhead  cianes;  fuel-oil  fur- 
naces;  testing  machines,  etc. 

Cairo,  III.— Fire  Hose.— Until  Feb.  4.  by 
Ernest  Nordman.  City  Controller,  for  fur- 
nishing 600   ft.,   2^-ln.   fire   hose. 

Annapolis,  Md.— Wattmeters.— Until  Feb. 
4,  by  Bureau  of  Supplies  and  Accounts, 
Navy  Department  Washington,  D.  C,  to 
furnish  at  Naval  Academy,  Annapolis,  Md., 
quantity  of  wattmeters,  eta  .AppIicaUons 
for  proposals  should  refer  to  Schedule  740. 

Baltimore,  Md.— Metal  Work.— Until  noon, 
Feb.  15,  by  the  Light  House  Engineer,  for 
metal  work  for  La  Trappe  River  beac<n 
Ughts,   Md. 

Yonkers.  N.  Y.— Water  Meters.— Until  9  a. 
m.,  Feb.  3.  by  Board  Contiact  and  Supply, 
for  200  H-ln-.  alx  %-in.  and  six  1-tn.  water 
meters. 

Brooklyn,  N.  Y.— Supplies.  Etc.— Until  3  p. 
m.,  Feb.  6,  by  the  Park  Board,  Arsenal 
Bldg.,  New  Tork,  for  furnishing  and  deliv- 
ering following  at  Prospect  Park:  Black- 
smith supplies,  wheelwright's  supplies,  lumr 
ber,  paints  and  mason  supplies. 

New  York,  N.  Y.— Residuum  Oil.— UnUl  11 
a.  m.,  Feb.  5,  by  Joseph  Bermel,  President 
Queens  Borough,  6th  St  and  Jackson  Ave,, 
Long  Island  City,  for  furnishing  and  deliv- 
ering residuum  oil  to  Bureau  of  Highways. 
Security  required  is  $2,000. 

New  York,  N.  Y.— Broken  Stone.— Until  11 
a.  m.,  Feb.  5,  by  Joseph  Bermel,  President 
Queens  Borough,  5th  St  and  Jackson  Ave., 
Long  Island  City,  for  furnishing  to  Bureau 
of  Highways,  the  following:  6,000  cu.  yda 
limestone  screenings,  2,500  cu.  yds.  brokMi 
stone  of  limestone,  6,000  cu.  yds.  traprock 
screenings,  5,000  cu.  yda  brokeh  stone  of 
traprock. 

New  York,  N.  Y. — Hose,  Boots,  Lumber. — 
Until  11  a.  m.,  Jan.  30,  by  Louis  F.  HatCen. 
President  Bronx  Borough,  177th  St.  and  3rd 
Ave.,  for  furnishing  and  delivering  to  Bu- 
reau of  Sewers,  lumber,  rubber  hose,  paints, 
and  rubber  boots. 

New  York,  N.  Y.— Blacksmiths'  Suppllea 
—UnUl  noon,  Feb.  8,  by  Foster  Crowell, 
Commissioner  of  Street  Cleaning,  13  Park 
Row,  for  furnishing  and  delivering  wheel- 
wrights'  and   blacksmiths'    supplies. 

Norrlstown,  Pa. — Building  Materials.^ 
Until  1  p.  m.,  Feb.  7,  by  John  L.  West, 
Steward  State  Hospital  for  Insane,  Norrls- 
town, for  all  material  and  supplies  required 
for  the  erection  of  building  for  convalescent 
men,  costing  about  $60,000,  consisting  ot 
125,000  ft.  of  lumber,  800,000  brick,  1,400 
bbls.  cement.  220  squares  slate,  and  varioua 
other  Items  such  as  mill  work,  iron  beain% 
etc. 

Norrlstown,  Pa. — Building  Materials.— • 
Until  3   p.   m.,    Feb.   8,   by  John   L.   West, 
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Steward  State  Hospital  for  Insane,  Norris- 
town,  for  all  material  and  supplies  required 
for  the  erection  of  building  for  Chape)  and 
Amusement  Hall,  costing  atiout  $S0,000 — 
oonsisting  of  180,000  ft.  of  lumber,  686,000 
brick,  1,050  bbls.  cement,  170  squares  slate, 
and  various  other  Items  such  as  mill  work. 
Iron  beams,  tin,  glass  and  paint,  plumbing, 
etc. 

Pittsburg,  Pa. — Rnad  Plank— Until  noon, 
Peb^  13th,  by  F.  P.  Booth,  County  Controller, 
Court  House,  for  plank  road  materlaL 

CONTRACTS  LET. 

The  following  contracts  have  been  let  re- 
cently: 

New  London,  Ark. — Batlroad  Kxtenslon. — 
S.  R.  Neel,  Huttig,  Ark.,  for  constructing 
15-mlle  extension  of  Liouislana  Pine  Bluff 
R.  R,  from  Dollar  Junction  to  New  Lon- 
don. 

Los  Angeles,  Cat, — Sewer. — M.MIageno- 
vltch.  at  $11,000,  for  constructing  sewer  in 
28th  St. 

Los  Angeles,  Cal. — Trestles. — Mercereau 
Bridge  A  Construction  Co.,  at  $1,642,  for 
constructing  two  trestle  bridges  over  lios 
Angeles  River. 

San    Jose,   Cal. — Sewers. — Charles   Wehner 
for    sewers   In    Martel   and    Carlisle    Sts.;    S.  ' 
F.  Bennett  for  sewer  In  Margaret  St. 

Indianapolis,  Ind.— Street  Work. — F.  M. 
lAckey  for  cement  walks  and  curbs  on 
Columbia  Ave.;  Marlon  County  Construction 
Co.,  for  brick  roadway  and  curb  on  Arsen- 
al Ave.;  American  Construction  Co.,  for 
brick  roadway  and  curb  on  Newman  St.; 
John  Arnold  for  cement  sidewalks  on  Lib- 
erty St.;  J.  V.  Baxter,  for  cement  walks 
on  Spruce  St.:  Marlon  County  Construction 
Co.,  for  brick  roadway  and  curb  on  10th 
St.;  City  Cement  Co.,  for  cement  walks  on 
West  St.;  J.  O.  Hoss  for  cement  walks  on 
Blackford  St. 

Warsaw,  Ind. — Bridge. — Central  States 
Bridge  Co.,  Indianapolis,  Ind..  at  $26,000,  for 
bridge  over  Pennsylvania  R.  R.  for  the 
Warsaw   Interurban    Ry.    Co. 

Sandpoint,  Idaho. — Bridge. — O.  E.  Pep- 
pard,  Missoula,  Mont.,  at  $2,780,  for  con- 
structing combination  steel  and  wood  bridge 
over  Rock  River  on  the  old  Kootenai   Road. 

Louisville,  Ky. — Sewer. — Henry  Bickel 
Co.,  1048  Garden  St.,  Louisville,  at  $3,900, 
for  constructing  Sec.  B  of  Beargrass  inter- 
cepting sewer,   400  ft.  long. 

Sauk  Center,  Minn.— Water  Works. — 
James  Kennedy,  Fargo,  N.  Dak.,  at  $21,000, 
for  constructing  waterworks  for  this  place. 

Butte  City,  Mont.— Bridges.— C.  O.  Shelly, 
Denver,  Colo.,  at  $2,996,  for  building  two 
new  steel  truss  bridges  over  Beaverhead 
River. 

Aurora,  N.  C— Bridges.- A.  J.  Hood  & 
Co.,  Detroit,  Mich.,  for  constructing  steel 
bridge  over  Pamlico  River  at  Charlotte  and 
bridge  over  same  river  at  Aurora  for  the 
County. 

Wayne,  Neb.— Bridge  Work.— Standard 
Bridge  Co.,  Omaha.  Neb.,  for  bridge  for  en- 
suing year  for  the  County. 

Chester,  Pa. — Garbage  Collection. — G.  D. 
Armstrong,  for  collecting  garbage  In  this 
city. 

Mitchell,  S.  Dak. — Sewer— George  W. 
Austin,  at  $3,300,  for  latrar  and  material  for 
construction  of  southslde  sewer. 

Dallas,  Tex. — Paving. — General  Supply  & 
Construction  Co.,  for  repaying  South  Akard 
St. 

Rosalia,  Wash. — Reservoir.  —  Benjamin 
Bowerman,  Rosalia,  for  the  excavation  for 
the  600,000  gallon  concrete  reservoir  to  be 
built   for   the   Rosalia    Water   Works   Co. 

PROJECTED  WORE. 
Railroads 

Items  Arranged  Alphabetically  by   States. 

Oakland,  Cal.^<;ity  Council  has  passed  or- 
dinance granting  a  franchise  to  the  Western 
Pacific  Ry.  Co.  to  construct  and  operate 
its  terminal  on  the  water  front  of  Oakland 
and  north  of  the  north  training  wall  of  the 
estuary.  H.  M.  McCartney,  San  Francisco, 
Cal.,  Is  Principal  Assistant   ICnglneer. 

Trinidad,  Colo. — El  Paso  &  Southwestern 
Ry.  is  reported  to  have  practically  complet- 
ed surveys  for  a  new  line  between  Trinidad 
and  El  Paso,  Tex.  it  Is  proposed  to  have 
the  new  line  connect  with  EI  Paso  & 
Southwestern  between  Carrlznzo  and  Santa 
Rosa.  J.  L.  Campbell,  El  Paso,  Tex..  Is  En- 
gineer. 

Chicago,  III.— The  Western  Illinois  & 
Iowa    R.    R.    Co.    has    been    Incori'orated  and 


will  have  its  principal  office  in  Chicago. 
Capital  stock  is  $2,600,000,  and  it  is  proposed 
to  construct  and  operate  a  railway  in  Han- 
cock County,  Illinois.  The  incorporators 
are:  Paul  A.  Neuffer,  Harry  H.  Phillips, 
James  B.  Hauronle,  Charles  J.  Horn  and 
Rollo  M.    Cole,   all  of  Chicago. 

Evansvllle,  Ind. — Press  reports  quote  W. 
M.  Duane,  Cincinnati,  O.,  Chief  Engineer 
of  the  Cleveland,  Cincinnati,  Chicago  &  St. 
Louis  Ry.,  as  stating  that  the  proposed 
branch  line  of  the  above  road  from  Mt.  Car- 
mel  to  Evansvllle,  will  surely  be  built  dur- 
ing the  present  year.  Location  surveys  for 
the  branch,  which  will  be  about  30  miles 
long,   were   completed  some   time  ago. 

Emporia,  Kan. — Emporia  Business  Men's 
Association  has  been  asked  to  give  bonus 
for  preliminary  survey  of  the  Omaha  &  Em- 
poria R.  R.,  promoted  by  Lea  Bar  Tomp- 
kins, Battle  Creek,  Mich.,  and  which  pro- 
poses to  build  a  railway  between  this  place 
and  Omaha.  Fotawatomie,  Nemaha  and 
Waubaunsee  Counties  have  all  agreed  to 
give  bonuses  for  the  survey.  B.  H.  Tracey 
and  George  Scott  of  Wahmego,  Kan.,  are 
also    Interested. 

Salina,  Kan. — Meeting  of  stockholders  of 
proposed  Salina  &  Northwestern  R.  R,  is 
to  be  held  Feb.  4,  at  which  time  it  is  ex- 
pected that  some  action  will  be  taken  to- 
ward building  the  road.  G.  H.  Whitecomb, 
Topeka,  Kan.,  is  Interested. 

Superior,  Neb. — ^The  first  section  of  the 
Nebraska,  Kansas  &  Southern  R  R.,  be- 
tween Stockton  and  Ness  City,  Kan.,  90 
miles,  will  probably  be  built  early  In  1908. 
The  road,  as  projected,  is  to  run  between 
Superior  and  Dolhart,  Tex.  F.  T.  Bum- 
ham,  Beloit,  Kan.,  is  Secretary  and  B.  L. 
Brown,  St.  Louis,  Mo.,  Is  Chief  Engineer. 

Statesvllle,  N.  C. — Plans  and  estimates  of 
cost  for  the  proposed  Statesvllle  Air  Line 
R.  R.  have  been  completed  by  R.  L.  Green- 
lee, C.  E.,  Loan  &  Trust  Bldg. 

Shawnee,  Okla. — Advices  from  this  city 
state  that  plans  are  being  considered  by  the 
officials  of  the  Chicago,  Rock  Island  & 
Pacific  By.,  to  convert  the  branch  between 
here  and  Asher  into  an  interurban  to  be 
operated  by  gasoline.  F.  O.  Melcher,  Chi- 
cago,   III.,   is   General  Manager,    C,    R   I.   P. 

Ry. 

Bakaravllie,  Pa.— It  is  probable  that  work 
will  be  commenced  this  spring  on  the  con- 
struction of  the  Rockwood  &  Bakersvile 
R  R,  chartered  some  months  ago  to  build 
a  line  from  Rockwood  on  the  B.  &  O.  R 
R,  to  BakersvIUe.  Charles  F.  Hood,  Con- 
nellsvlUe,   Pa.,  is  President. 

Uvalde,  Tex. — Ranch  owners  of  Uvalde 
and  neighboring  counties  are  taking  steps 
to  build  a  railroad  from  Uvalde  to  Crystal 
City.  Col.  Ike  Pryor  and  the  owners  of  the 
Cross  S  ranch,  are  behind  the  plan.  From 
Crystal  City  the  road  will  bo  extended  to 
Carrlxo  and  thence  ultimately  to  Aranvs 
Pass. 

Sheridan,  Wyo. — ^The  Chamber  of  Com- 
merce of  this  city  has  appointed  a  com- 
mittee to  work  with  a  similar  one  from  the 
Commercial  club,  of  Miles  City,  to  raise 
sufficient  funds  to  pay  for  a  preliminary 
survey  of  the  proposed  railroad  from 
Sheridan  down  Tongue  river  to  Miles  City. 
It  is  estimated  the  work  will  require  $2,000. 

Electric  Railways. 

Items   Arranged   Alphabetically    by    States. 

Phoenix,  Ariz, — A  local  press  report  quotes 
Harry  J.  Bennett,  promoter  of  projected  In- 
terurban railway  between  this  city  and  Mesa 
City,  as  stating  that  grading  would  be  com- 
menced between  the  latter  place  and  Temple 
by  March  1.  Franchises  for  such  a  road 
have  been  granted  to  Mr.  Bennett  and  he 
Is  to  organize  a  company  with  a  capital 
stock  of  $150,000.  It  is  proposed  to  operate 
the  line  with  gasoline  motors. 

Fort  Smith,  Ark. — Port  Smith.  Checotah  4k 
Shawnee  Interurban  Ry.  Co.  has  been  char- 
tered under  the  laws  of  Oklahoma  and  pro- 
poses to  construct  an  electric  railway  from 
Port  Smith  to  Shawnee.  The  line  when  com- 
pleted win  be  160  miles  long  and  will  cost 
$1,280,000.  The  main  office  of  the  company 
la  at  Checotah,  Ind.  T..  and  the  Incorpora- 
tors are:  R.  B.  Hutchinson,  R.  Smith.  L.  F. 
Cain.  R.  D.  Martin  and  W.  M.  Duffy,  all  of 
Checotah.    The  capital  stock  Is  $500,000. 

San  Diego,  Cal.— City  Council  has  granted 
six  months'  extension  lo  the  Keller-Kerck- 
hoff  R.  R.  Co.  for  the  completion  of  $50,000 
worth  of  work  In  actual  road  building,  ex- 
clusive of  surveys,  which  amount  was  to 
have  been  done  by  to-day.  Delay  In  ob- 
taining franchises  was  responsible  In  part 
for  the  failure  of  the  company  to  fulfill  Its 
agreement.  About  $40.u00  has  already  been 
spent,  and  company  promises  early  comple- 
tion of  road  between  this  city  and  Del  Mar. 

Greeley,  Coio.— Greeley  &  Northern  Ry.   £ 


Ltillty    Co.    has    floated    $100,««0   wont 
bonds,    the   proceeds   of   which  wHl  bt  « 

8 ended      in     completing     the   line  betvi 
Ireeley  and  EVans  and  southwest  u  tari 
possible. 

Atlanta,  OM — Charter  la  to  be  tft&ti  ti 
shortly  for  the  Atlanta.  Norcroas  k  Oum 
vUle  Ry.  Co.,  wliicb  proi>oses  the  cesiati 
tlon  of  a  road  from  Atlanta  to  OsiiieRai 
al>out  60  miles.  It  will  run  tbrougli  Claa 
blee  and  DoraviUe  In  DeKalb  Conntr;  Si 
cross  and  Buford  In  Gwinnett,  and  tlmi 
Into  Hall  County.  The  capital  stock  nl  01 
line  will  be  $16,000,  with  the  right  raerrd 
of  increasing  this  amount  to  aay  tli«  a 
cori>orators  may  decide  on.  The  rtetit  Uai 
asked  to  own  and  operate  electnc  k*H 
The  parties  interested  are  all  rssldeon 
Hall  County,  and  include:  H.  D.  Juuj 
C.  C.  Sanders,  W.  B.  Smith,  J.  H.  Host  I 
Smith,  A.  J.  Mundy.  H.  B.  Smith.  Jl  1 
Ham,  J.  W.  Bailey.  H.  H.  Dean  and  J.  1. 1 
Stevens. 

Mount  Carmel,  III. — Preliminary  st«i<  r 
being  taken  for  the  construction  of  m ' 
trie  railway  from  Olney  to  Mt.  Camel 
thence  to  E^vansvllle.  Aden  Knopb.  ut* 
III.,  is  interested. 

Paris,  III — ^Terre  Haute  A  Westera  Rj,  r 
Is  stated  to  be  considering  a  plan  to  M<{ 
loop  here,  connecting  with  the  pabUc  aian 

Monmouth,  III. — Preliminary  survsyi  a 
being  made  for  the  proposed  intenirbit  h 
tween  this  place  and  Oquawka.  The  cd 
of  the  railway  Is  estimated  at  tVii.iKH.  Jd 
S.  Bates,  City  E^ngineer,  Is  engaged  w  n 
surveys  and  Geo.  Jamison.  Oquawka,  ISl 
Interested  In  the  proposed  road. 

East  St.  Louis,  III.— City  CoudcU  ti  na 
slderlng  application  of  East  St.  Vau  i 
Suburtmn  Co.  for  a  franchise  on  IM  !« 
between  St.   Ctalr  Ave.  and  Illlnoia  A»e 

Clinton,  Ind.^A  meeting  of  tbt  WtlM 
Valley  R.  R.  Co.,  D.  C.  Johnson.  Pre»)«ii 
was  held  Jan.  18,  In  this  city,  for  iIk  H 
IKise  of  Incorporating  and  to  receive  fr^i 
sitions  for  constructing  the  road.  Tli»n»ii( 
of-way  and  the  grading  of  the  track  fM 
Danville,  111.,  to  Perrjsvllle.  Ind..  bis  H 
guaranteed. 

South  Bend,  ind. — Southern  Michigan  R' 
J.  McM.  Smith,  General  Manager.  8ni>i 
Bend,  Is  about  to  build  a  line  between  Nita 
Mich.,  and  Kalaroasoo. 

Evansvllle,  Ind.— Promoters  of  promi^ 
electric  railway  between  this  city  and  &•> 
derson  hope  to  have  construction  weik  lUr 
ed  in  the  early  spring.  The  cs^til  tut 
of  the  company  was  recently  Increised  M 
$10,000  to  $100,000,  and  rlKht  of  «v  <« 
practically  all  been  BecareaT 

La  Porte,  Ind.— Goshen,  South  Bead 
Chicago  R  R  Co.  has  applied  for  francU 
on  a  number  of  streets  In  this  city.  I> ' 
also  said  that  a  franchise  will  be  uked ! 
Hammond,  and  the  company  ezpecu  to  « 
quire  a  franchise  at  ValpaTaiso,  wiih  tl 
promise  that  a  line  connecting  that  aUi 
with  the  Chicago-La  Porte  division  wffl  I 
made  at  a  point  near  Chesterton. 

WIchiU,  Kan.— Wichita  R  R  *  U« 
Co.,  W.  R.  Morrison,  Superintendent,  b 
expend  $80,000  in  1908  in  improving  Iti  tin 
car  service.  The  work  wilt  Inchide  H 
paving  on  Topeka  Ave.  at  a  cost  of  n* 
and  the  laying  of  new  rails  on  a  numbe 
streets. 

Eldorado,  Kan — Freeborn  EJnglOMilBf  '^ 
Kansas  City,  Mo.,  has  sur\-eys  under  « 
for  proposed  electric  railway  between  bo* 
City  and  Eldorado. 

Mayfleld,  Ky.— Final  surveys  hsr*  W 
started  for  the  Paducah  Southern  EUrt 
Co.  The  company  through  its  k>csl  »tti*« 
W.  J.  Webb,  has  filed  a  mortgasf  Ir  I 
County  Clerk's  office  to  the  Windsor  Tn 
Co.   of  New  York  for  $2,000,000. 

Louisville,    Ky.— Indianapolis    *    Umifi 
Traction  Co.,  John  E>.  Qreeley.  vlce-pr«alda 
Louisville,    Is    considerinji    the    ooastniHl 
of   an    east    and    west    Hne    to   oonncct 
Scottaburg,  Ind..  with  its  main  Use. 

Calumet,  M Ich.— Calumet  A  Imc  La  Bl 
Traction  &  Power  Co.  proposes  to  ooousM 
work  by  Jan.  16  on  the  construction  ofi 
projected  line  between  this  <dty  and  1 
hawk.  Poles  for  the  trolley  line  hare  M 
ordered  from  J.  B.  Smith,  L'Anse.  UU 
and  the  tools  for  construction  havi  d 
been  ordered.  The  route  for  the  proM 
line  leads  from  Red  Jacket  lo  North  T* 
amck,  passing  through  Tamsrark  Juoi 
Centennial  Heights,  Centennial.  Wohrert 
Kearsargp.  Ailouez.  Ahmeek.  and  from  th 
to  the  Molmwk  terminal.  The  head  >A 
of   the    company    are    at    Red    Jsckst.   ]C< 

Beaver  Fails,  Pa. — Charters  hsvf  t* 
^rranted  tn  Beavpr  &  Lawrence  and  Bi«< 
&  Koupel  Street  Railway  Coe..  esnital 
each  t6.000.  T.  P.  Simpson.  Beever  F*Vf 
President. 

Lancaster,  Pa. — Lancaster  dk  Tor*  FUmi 
Street  Ry.  Co.,  J.  R.  Krelder.  General  »•» 
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;»r.  Millersrllle.  Pa.,  baa  increased  Ita 
indPd  debt  $130,000. 

it  offices  of  the  comrany  In  Calumet  are 
the   Emptrt    BIdg.     E.    K.    Stewart   will 
cv»  cbarge  of  construction   work. 

St.  Joseph,  Mo.— Charles  W.  Campbell  has 
mpleted  sur\-eys  of  the  Interurban  line 
am  St.  Joseph  to  Excelsior  Springs  and 
Itabelle.  which  the  Missouri  Valley  Trac- 
m  Co.  proposes  to  build.    The  total  mileage 

the  proposed  road  is  65.3  iulles,  and  It  is 
ought  that  It  can  be  built  at  a  cost  of 
3.000  per  mile. 

Bloomfleld,  N.  J. — Public  Service  Corpora- 
m.  763  Broad  St.,  Newark,  N.  J.,  will  soon 
iply  10   the    Town    Council   for    permission 

double-track  Its  line  from  Qlenwood  Ave., 
■ange.  to  Bloomfleld  Center.  The  Council 
U  prnbatily  grant  this  permission,  provided 
•■  corporation  pays  part  of  the  cost  of  de- 
esslng  the  street  under  the  Lackawanna 
illrnad  when  that  corporation  begins  to 
>vate  Its  tracks  In  the  spring.  The  Public 
rvlce  Corporation  is  also  considering  ex- 
uding the  Orange  &  Passaic  Valley  Lme 
)m  its  present  terminus  at  Bay  Ave.  to 
'nokdale  and  eventually  to  Paterson. 
N«w  York,  N.  Y.— In  response  to  a  re- 
ect  from  the  Board  of  Ektimate  and  Ap- 
rtionment  of  this  city.  C.  S.  Mellen,  Pres- 
•nt  of  the  New  York.  New  Haven  &  Hart- 
rd  R.  R.  Co..  has  written  to  Mayor  Mc- 
elbin  stating  that  that  company  controls 
acilrally  all  the  stock  of  the  New  York  & 
Tt  Chester  R.  R.  Co.  and  New  York,  West- 
estpr  A  Boston  R.  R.  Co.  Both  the  Port 
leJler  and  Westchester  companies  obtained 
imhises.  and  Mr.  Mellen  asserts  that  it  Is 
p  Inlfntlon  of  the  New  York.  New  Haven 
Hartford  Co.  to  cause  to  be  constructed  a 
llroad  from  the  Harlem  River  to  Port 
lester  conslstlnic  of  two  tracks  from  the 
irlem  River  to  177th  St..  four  tracks  from 
tth  St  to  the  city  line  and  two  tracks 
on  the  city  line  to  Port  Chester,  such  road 

he  a  high  sneed  electric  railroad  In  com- 
ance  with  the  franchises  granted  to  the 
mpanies. 

Houston  Tex. — Houston  Electric  Co.. 
ivld  Daly,  Manager,  has  asked  bonus  of 
5W  from  residents  alonv  the  Harrlsburg 
id.  and  as  soon  as  this  bonus  Is  raised 
11  bnlld  an  extension  along  that  highway. 
<ro«ibeeek.  Tox.— Advices  from  this  place 
lit  that  W.  H.  Wilson  has  had  the  pre- 
Jlrary  survey  made  and  estimate  of  cost 
(pared  for  a  street  railway  connecting  the 
J  with  the  park. 

Sthkosh,  Wis.— Steps  are  to  be  taken  at 
ce.  It  Is  said   to   secure  right  of  way  for 

Intemrtaan  line  between  this  place  and 
Inneconne.     The  distance  Is  11   miles  and 

U  estimated  that  the  road  can  be  built 
■  about  115.000    a   mile.     The  road   would 

operated  by  gasoline  or  oil  motors.  Ia.  J. 
Miahan.  of  Termaat  and  Monahan.  Is  In- 
•Mted. 

Electric  and  Gas  Plants. 

terns  Arranged   Alphabetically   by   States. 

Headland,  Ala. — This  place  has  voted  to 
ve  133.500  of  electric  light  and  water 
iks  bonds. 

Tuolumne,  Cal.— The  Tuolumne  Water 
«er  Co.  has  been  incorporated  with  a 
l>ital  stock  of  tl.OOt  by  warren  Gregory, 
orge  H.  Whipple,  Winfleld  Dorn  and 
lers. 

>tnver,  Colo. — The  Southern  Colorado 
ver  ft  Railroad  Co.,  with  a  capital  stock 

tl.500,000.  has  been  Incorporated  to 
pply  electrlcltly  to  all  the  mines  and 
les  In  Las  Animas  and  Huerfano  Coun- 
•.     Incorporators    are:      W.    F.    Schuyler, 

C.  Schuyler.    C   Spless  and   others.     The 
Ices  of  the  company  will  be  In  Denver. 
Macon,  Ga, — Macon   Railway   &    Light  Co. 
11  expend    1150,000  for   Improvements.      Of 
^  sum  $50,000    will   go   for   Improving   the 
int  for  lighting  purposes, 
^ampa,  Idaho. — Oregon  Short  Line  Ry.   is 
in.<tall  its  new    electric  plant  here, 
tprinofleld.   III. — City  will   spend  $35,000  In 
proving  Its  power  piani. 
Srawfordsvllle,       Ind — Norman      McCarty, 
llanapolls.    Ind.,  has    made    proposition    to 
ard    of    Electric    Light    Trustees.     G.     B. 
ickett.  Chairman,   to  build  a  new  electric 
bt  Dbint  here  to  be  paid  for  In  ten  annual 
itallments. 
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NATURE  ADORNED 

My  booklet  gives  lome  interestiz«  data  on  what 
may  be  accomplislied  in  beautifying  and  improv- 
ing the  landscape.  En^neers,  city  and  ntilroad 
omciala  should  send  for  it. 

F.  R.  ME;HR.  I  Broadway,  NEW  YORK 
CoKsultlnf  Forester 


Auction  Sale  of 

Excavation  and  Construction 

Plant 


4 — 70-Ton  Steam  Shovels. 
16 — Davenport  12-Ton  Locomo- 
tives. 
3 — lOO-Horse  Power  Boilers. 
i)4 — 4-Yard  Western  Dump  Cars. 
•      36 — 2-Yard  Cars,  altered  to  skips. 
20— 3- Yard  Western  Dump  Cars. 
.56— 12-Yard  Standard  Gauge 
Dump  Cars. 
2 — No.  10  Rand  Air  Compres'rs. 
3 — Austin  Mfg.  Co.  Crushers. 
9 — Small  Supply  Pumps. 
24 — Little  Giant  Drills. 
600— Tons  Rail,  20,  35,  62  lb. 
18000— Small  Ties. 
4000— Large  Ties. 
12000— Ft.  2-Inch  Iron  Pipe. 
8000— Ft.  4-Inf:h  Iron  Pipe. 
2 — Hoist  Engines. 
25  and  125  H.  P.  Steam  Engines. 

Also  Boilers,  Machinery,  Machine  Shop 
Tools,  various  sizes  Iron  Pipe,  large  quantity 
of  Tressel,  Bents  and  Lumber. 

Also  Tools  a.id  Steam  Shovel  and  Dinkey 
Parts  and  Repairs:  Fiuniture,  Implements 
and  other  articles  comprising  extensive  exca- 
vation and  construction  plant. 

This  property  will  be  sold  for  cash 
on  Feb.  3,  1908,  at  10  o'clock  A.  M., 
at  the  Blacksmith  Shop  of  the  Sani- 
tary District,  on  Sixteenth  Street, 
near  Lockport,  Illinois. 

SANITARY  DISTRICT  OF  CHICAGO 

125  Monroe  St.,  Chicago,  111. 


THE 

HEW  YORK  eOHTIKHTAL  JEWELL 

FILTRATION  COMPANY 

FILTERS 
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SEWER  SYSTEM. 

Katon,   Ohio, 

Sealed  proposals  will  be  received  by  the 
Clerk  of  the  Village  of  Baton,  Ohio,  until 
twelve  o'clock  noon  (standard  time),  Wed- 
nesday, February,  19,  1908,  for  the  Installa- 
tion of  a  sewer  system  of  sanitary  and 
storm  sewers,  Including,  approximately,  109,- 
500  ft.  of  sewer  pipe,  6  to  24-ln.,  8.830  ft.  of 
brick  or  concrete  sewer,  27-ln.  to  42-ln., 
with  the  necessary  manholes,  flush  tanks, 
catch  basins.  Inlets,  etc.  lOO.SOO  ft.  4  to  10 
ft.  deep;  12,300  ft,  10  to  18  ft.  deep;  1,220 
rt.  18  to  24  ft.  deep. 

A  certified  check  for  One  Thousand  Dol- 
lars to  accompany  each  bid:  and  the  amount 
of  bond  required  will  be  Thirty  Thousand 
Dollars. 

Plans  and  speclflcatlons  may  be  seen  and 
blank  form  of  proposals  and  contract  ob- 
tained at  the  Council  Chamber  of  said  vil- 
lage. 

The  right  Is  reserved  to  reject  any  or  all 
bids. 

By  order  of  the  Council  of  the  Village  of 
E^aton,  Ohio. 

C.  F.  RESSLER. 
Clerk. 

A.   L,  REID,  Engineer, 
Baton,    Ohio,  5-2t 

DEH»ARTMBNT  Or  INTB21IOR,  United 
States  Reclamation  Service,  Washington,  D. 
C,  Jan.  8,  1908.  Sealed  proposals  will  be 
received  at  the  office  of  the  United  States 
Reclamation  Service,  Federal  Building,  Chi- 
cago,  Illinois,  until  10  o'clock  a.  m.,  Janu- 
ary 31.  1808.  for  furnishing  12.000  barrels 
of  Portland  cement,  f.  o.  b.  oars  at  the 
works  of  the  bidder.  For  partlculara  ad- 
dress the  U.  S.  Reclamation  Service,  Wash- 
ington, D.  C.  James  Rudolph  Oarfleld,  Sec- 
retary.   8-8t 

PAVING. 

Manistee.  Mich. 

Sealed  bids  will  be  received  by  the  City 
Clerk,  Manistee,  Mich.,  until  2  o'clock  p. 
m.,  Thursday,  February  6,  1908,  for  paving 
Maple,  Mason  and  Jones  streets. 

Approximately  6,500  sq.  yds.  paving  on 
concrete  foundation  with  either  brick, 
bituminous  macadam  or  bitulithlc  wear- 
ing surface,  and  3.800  lin.  ft.  combined  curb 
and  gutter. 

Proposals  will  be  received  for  the  entire 
work  complete,  certified  check  tSOO.OO,  and 
for  curb  and  gutter  alone,  certlfled  check 
tlSO.OO. 

Plans  may  be  seen  and  speclflcatlons  ob- 
tained at  the  office  of  Geo.  B.  Pike,  City 
Surveyor. 

C.   A.   QNE7WUCH, 

3-3t  City  Clerk. 
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INTERCEPrmG  SEWER. 

Office   of   the   Sewerage   Commission   of  the 

City  of  Baltimore. 

Sealed  Proposals,  Indorsed  "Proposal  for 
Building  West  Ix>w  Level  Interceptor,  Sec- 
tion No.  S,"  addressed  to  the  Board  of 
Awards  of  Baltimore  City,  will  be  received 
at  the  office  of  Mr.  J.  Sewell  Thomas,  City 
Register.  City  Hall,  Baltimore,  Md.,  until 
11  a.  m.,  Wednesday,  February  19,  1908,  for 
building  West  Low-Level  Interceptor.  Sec- 
tion No.  3,  as  shown  on  plans  on  file  In  the 
office  of  the  Chief  Engineer  of  the  Com- 
mission. 

Specifications  and  plans  can  be  obtained 
upon  application  at  the  office  of  the  Sewer- 
age Commission,  Boom  904  American  Build- 
ing, Baltimore,  Md.,  on  and  after  Saturday, 
February  1,  1908.  A  charge  of  fifty  cents 
wll  be  made  for  each  specification  with  blue 
prints. 

A  certified  check  for  t6,000  on  a  clear- 
ing-house bank,  made  payable  to  the  order 
of  the  Mayor  and  City  Council  of  Balti- 
more, will  be  required  to  be  deposited  with 
each  bid. 

Approximate  Statement  of  Quantities. 

1,867  linear  feet  66-lnch  diameter  sewer. 

1,356  linear  feet  60-lnch   diameter  sewer. 
80  linear  feet   30-lnch  diameter  sewer. 
2  Bellmouths. 

The  successful  bidder  will  be  required  to 
give  satisfactory  bond  and  comply  with  the 
City  Charter  respecting  conti&cts. 

The  Board  reserves  the  right  to  reject  any 
and  all  bids. 

By  order  of  the  Sewerage  Commission. 

(Signed)  PETER    LEART,    JR., 

Chairman. 

(Signed)     Harry  W.    RODOERS, 
Secretary. 
Approved: 

(Signed)  HARRT  W.  RODOERS. 
President  Board  of  Awards. 
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BEST  EXTENSIBLE  TRENCHING  BRACE  MADE 
KALAMAZOO  FOUNDRY <&NACHINECo 

KALAMAZOO    — ««— -    MICHIGAN 


-Jft^      538    CAST.      MAIN      ST. 


WANTS 


I 


X7ndj 
this 


K>Isyed  Cards  under 
beading   cost  only 

One  Cent  a  Word 

Displayed  tl.00  an  Inch. 


Salesmen,  Buyers,  Lumber  Fixtures, 
Brick,  Wire  Rope,  Machinery,  Boilers, 
Cement,  Pipe  Supplies.  Salaries  $1,200  to 
S3, 000.  We  also  have  openings  for  office 
men  in  all  lines.  Write  for  particulars, 
HAPGOODS,  305  Broadway.  N.  Y.,  or 
1010  Hartford  Bldg.,  Chicago. 

Engineers,  draftsmen,  superintendents,  in- 
spectors and  foremen  are  wanted,  to  accept 
the  many  different  positions  open  to  our 
members  only. 

Every  Technical  Man  should  qualify  as 
early  as  possible  for  membership  in 

THE  ENGINEERING  AGENCY,  Inc. 

Annual  Membership  S4.00 
Est.  1893  Monadnock  Block,  Oiicago 

WANTED— POSITION— Young  Civil  Engi- 
neer, technical  education,  experienced  on 
Railroad  Preliminary  Location  and  Con- 
struction, Heavy  Masonry  and  general 
work  wants  position.  Address  "P.  P." 
care  of  Engineering-Contracting,  365  Dear- 
bom  St.,  Chicago.  S-tf 


J.  F.  GRAHAM 

(Roadmsster  Graham) 

RAILROAD  L^BOR  AGENT 

All  classes  of  Laboren  in  Any  Number 

SUPPLIED  FREE 

Competent  Foremen  a  Specialty. 

Services  Guaranteed  Satisfactory. 

WRITE  OR  WIRE 

204  Washington  Avenue  South 
MINNEAPOLIS,  MINN. 


1    WANTS 

II                    Undisplayed  Cards  under 

II                    this    beading    cost  only 

1     One  Cent  a  Word 

11                    Displayed  tl.00  an  Inch. 

WANTED— Position,  by  Contractor's  Super 
Intendent  for  large  and  dUBcult  oontnctt. 
Experienced  on  dry  docks,  power  honsn, 
locks  and  dams,  heavy  masonry,  quick- 
sand work,  reservoirs,  difficult  founds- 
tlons.  Technical  graduate.  Present  c«o- 
tract  Just  completed.  Will  go  anywhere. 
Address  "Box  8."  Kngineerlng-Contnct- 
Ing,  366  Dearborn  St.,  Chicago.  lAx 

WANTED — Two  experts  on  concrete  and  re- 
inforced concrete  construction,  design  ot 
forms,  etc.,  are  open  for  engagement  Ad- 
dress "BxiMrts."  Kngineerlng-ContncUnf, 
366   Dearborn    St.,    Chicago,   IlL  18tl 

WANTEa3 — Position  as  manager,  lupeiln- 
tendent.  or  chief  engineer  with  nllmj 
company  or  general  contractors,  by  dTS 
engineer  of  20  years'  broad  expnlenot 
Short  line  preferred.  Can  show  resnlti. 
Two  years  present  position  as  naautr 
short  line,  wish  change  of  location.  Ad- 
dress "E.  0.,"  care  Englneerlng-Coatiset- 
Ing.  t6S  Dearborn  St,  Chicago,  IlL       VM 

WANTED— Have  few  hundred  dollars  and 
services  to  Invest  In  good  consulting  en- 
gineering and  contracting  business  in 
West  or  Northwest.  Expert  Relnfoirtd 
Concrete  Design  and  Construction:  Munic- 
ipal, Bridge,  Structural,  Hallway  Locs- 
tlon  and  Construction.  If  you  are  look- 
ing for  a  partner  or  wish  to  sell  eitsb- 
lisned  business,  or  have  anv  propositiiw 
to  otter,  investigate  this.  Address  "Bo 
9,"  care  of  Engineering-Contracting,  Vl> 
Dearborn   St.,   Chicago. 

SITUATION  WANTED— Construction  en- 
gineer open  for  engagement  Age  M 
Lately  Chief  Engineer.  Elxiwrisnoed  to 
steel  and  masonry  bridges,  buildings,  eos- 
veying  machinery,  water  powers,  duna 
shops,  foundations,  railroads,  relnforcM 
concrete  construction,  etc.  Competent  to 
prepare  complete  designs,  eetlmatea 
plans,  reports,  and  spedflcatlons,  and  to 
superintend  construction.  Address  "Chlst 
Engineer,"  98  Turner  St,  Grand  Rtpidi. 
Mich.  i-m 


BENSON'S 

Rsyroll     Manual 

A  handy  volume  compiled  for  use  in  prvpari.>8  pty 
rolls.  Wages  due  for  any  number  of  hours  fn>n 
1  to  325.  at  usual  rates  from  6  to  60  cts.  as  hoar, 
shown  at  a  glance.  Saves  time.  Avoids  enon 
moa,  S2.00  poatpald. 
F.  T.  BENSON.  Port  Deposit,  Md. 


Edson  Diaphragm  Trench  Pumps 


Non-chokable,  handling  with  ease 
water  full  of  sand,  gravel,  mud  and 
other  foreign  substances,  without  per- 
ceptible wear.  Can  be  successfully  op- 
erated by  the  most  ignorant  workman. 


IJaqnesUoBably  the  best  appa- 
ratus for  moving  large  quan- 
tities ol  water  quickly  and 
economically  by  liand  power. 


Complete  Outfits,  including  Pump,  Edson  Special  Suction 
Hose,  Extra  heavy  Brass  Couplings,  Strainer  and  Spanner, 
ready  for  business.    Extra  lengths  of  Suction 
Hose,  guaranteed  Diaphragms  and  duplicate 
Pump  parts,  carried  in  Stock. 

SEND  FOR  DESCRIPTIVE  CATALOG 
EataMtobetf  18S» 

EDSON  MFG.  CO. 

256  Atlantic  Avenue     Boston,  Mass. 
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We  shall  welcome  any  newt  notes  that 
DOT  readers  may  send  in.  Notes  of  con- 
tracts awarded,  bidding  prices,  etc.,  will  be 
especially  acceptable. 

BIDS  ASKED 


Bridges. 

Colfax,   Waah Jan.  22 

Oranta  Pass,   Ore Jan.  22 

Atlanta,   Ga.    Jan.  22 

Gretna,   La.    Jan.  29 

New  York,  N.  T Jan.  29 

Carterton,   Va Jan.  29 

St.    George,    Utah Jan.  29 

Etna,    Pa Feb.  6 

Cleveland,  O.   Feb.  6 

Mount  Vernon,   Ind Feb.  5 

Grand  Forks,  N.  Dak Jan.  22 

Grand  Forks,   N.   Dak Jan.  22 

BeevUle,    Tex Jtm.  29 

Sybertsvllle,    Pa Jan.  29 

Junction,   Utah    Feb.  6 

Jackson,    Ky Feb.  6 

Cleveland.  O Jan.  22 

St.    Charles,   Mo Oot.  SO 

HnntsvlUe,   Mo Jan.  29 

Borden,   Ind Feb.  6 

Monterrey,   Mex Feb.  S 

Monterrey,   Mex.    Feb.  S 

Richmond,  Tex.    Feb.  5 

Newark,    O Feb.  6 

Grand   Island,   Neb Jan.  29 

Waterloo,    la.                      ...Feb.  6 

Cleveland,   O Feb.  5 

GuUport.    Hiss Feb.  5 

Neltgh,    Neb Jan.  29 


Feb. 

6. 

Feb. 

6. 

Feb. 

5. 

h'eb. 

5. 

Feb. 

6. 

Feb. 

8. 

Feb. 

10. 

Feb. 

10. 

Feb. 

10. 

Feb. 

10. 

Feb. 

n. 

Feb. 

11. 

Feb. 

11. 

Feb. 

11. 

Feb. 

11. 

Feb. 

11. 

Feb. 

12. 

»W>. 

It. 

Hb. 

14. 

FVb. 

16. 

Feb. 

16. 

I^eb. 

16. 

Peb. 

17. 

F-eh. 

17. 

rth. 

18. 

Peb. 

19. 

J'eb. 

28. 

Mar. 

2.  ' 

Iter. 

3. 

Kb. 

6. 

Feb. 

(. 

^\>. 

6. 

^b. 

6. 

FW). 

7. 

?M>. 

7. 

RWr. 

7. 

FeK 

7. 

rtb. 

7. 

Peh. 

8. 

reb. 

8. 

reb. 

8. 

ffeb. 

8. 

reb. 

10. 

rtb. 

10. 

"eb. 

10. 

reb. 

10. 

reb. 

11. 

!W>. 

11. 

'eb. 

12. 

nab. 

12. 

'eb. 

12. 

feb. 

13. 

'eb. 

14. 

feb. 

14. 

reb. 

14. 

reb. 

15. 

!«>. 

IS. 

reb. 

15. 

>w>. 

IS. 

ftb. 

16. 

reb. 

16. 

reb. 

16. 

l%b. 

17. 

M). 

17. 

i-eb. 

17. 

'eb. 

17. 

"eb. 

17. 

r»b. 

17. 

r«b. 

18. 

i-eb. 

18. 

reb. 

18. 

V*. 

18. 

>b. 

20. 

reb. 

20. 

ftb. 

SO. 

r«h. 

20. 

'eb. 

20. 

reb. 

80. 

reb. 

21. 

Buildings. 


Salam,   Ind.    Jan.  16 

Fort  Riley,    Kan Jan.  16 

St.    Donatus,    la Feb.  6 

Fort   McPherson,    Ga Feb.  5 

FMt    Monroe,    Va.: Jan.  16 

Sheyenne,   N.   Dak Jan.  16 

Auburn,   Ind.    Jan.  22 

Eaklns,    W.    Va Jan.  22 

Chicago,    111 Jan.  29 

TounKstown,   O Jan.  I 

Fercua  Falls,  Minn Jan.  16 

Rochester,   Minn.    Jan.  16 

Windtail,    Ind.    Jan.  29 

Norwalk,   O.    Jan.  22 

Fort   Wayne,    Mich Jan.  22 

Seale,   Ala Jan.  29 

Stlverton,    Colo Feb.  5 

Chattanooga,    Tenn Jan.  8 

Pendleton.    Ore Jan.  22 

Brasll,  Ind Feb.  5 

Fort  Du    Pont.   Del Jan.  22 

Chattanooga,    Tenn Jan.  29 

Agnew,    Cat Jan.  29 

La.  Moure,   N.   DcOc Jan.  22. 

Ashtabula,  O.   Jan.  29 

Bluefleld,    W.    Va Jan.  8 

ICankato,    Minn Jan.  16 

Fort  Uncoln,  N.  Dak Jan.  22 

Ship    Island.    Miss Jan.  22 

Detroit,   Mich Jan.  22 

Fort    Wright,    Wash Jan.  29 

Owensboro,    Ky Jan.  29 

Toano,   Va Feb.  5 

Alpine,   Tex Jan.  8 

Cincinnati,   O Jan.  22 

Richmond,    Va.    Jan.  29 

Fort  Warren,   Mass Jan.  29 

Esmond,   S.   Dak Feb.  6 

Wichita,  Kan.. Feb.  6 

Columbus.   O.    Jan.  8 

York,    Neb Jan.  22 

Son  Juan.   N.    Mex Jan.  22 

lAB  Animas,   Colo .Feb.  5 

West  Point,  N.   T Feb.  5 

West  Point,   N.  T Feb.  B 

Fargo.   N.   Dak Feb.  5 

Marshall,    111 Feb.  B 

Flint   Mich Feb.  6 

Washington,  D.  C Feb.  '6 

Pine    Bluir.   Ark Jan.  22 


Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 


Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Mar. 
Mar. 
Mar. 
Mar. 
Apr. 


Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Mar. 
Mar. 


22.  Caledonia,  Minn Feb.  6 

24.  Fort   Des    Moines,    la Jan.  29 

24.  Fort  Myer,   Va Jan.  29 

26.  Marinette,    Wis Jan.  22 

26.  Fort    LAwton,    Wash Feb.  6 

26.  Magnolia,   Miss.    Feb.  6 

28.  Tuscaloosa,   Ala Jan.  29 

28.  AtlanU,    Ga Feb.  6 

2.  Colorado  Springs,   Colo.... Jan.  29 

2.  Lawrence.    Kan Feb.  6 

3.  Fort    Hunt,    Va Feb.  6 

4.  Duluth,    Minn Jan.  29 

4.  Fort   Washington,    Md Feb.  6 

5.  Red    Wing,    Minn Jan.  29 

S.Rochester,   N.   T Feb.  6 

10.  Cahuilla,    Cal Feb.  6 

10.  GreenvlUe,    S.    C Feb.  6 

16.  St.    Louis,    Mo Feb.  6 

23.  Richmond,    Va Jan.  29 

Roads  and  Streets. 

6.  Manistee,  Mich Jan.  16 

6.  Washington,  Pa.   Jan.  16 

6.  New  Albany.  Ind Jan.  22 

6.  Rockville,    Ind Jan.  29 

6.  Brazil,    Ind Jan.  29 

6.  Kansas    City,    Mo Jan.  19 

7.  Fort   Washington,   Md Jan.  16 

7.  Kansas  City,   Mo Feb.  6 

8.  Ottawa,   O Feb.  6 

10.  Bedford,   Ind Jan.  29 

10.  Jersey   City,   N.  J Feb.  6 

10.  Red  Bank,  N.  J... Feb.  6 

10.  Indianapolis,    Ind.    Feb.  6 

10.  Montgomery,  Ala Feb.  6 

11.  Charlotte,   N.   C Jan.  29 

11.  St.   Louis,  Mo..... Jan.  29 

11.  Cadillac,    Mich Jan.  29 

12.  Cairo,   m.    Feb.  6 

13.  North   Olean,   N.   T Jan.  29 

13.  Kansas  City,   Mo Feb.  6 

13.  Kansas  City,   Mo Feb.  6 

14.  Columbus,  O Feb.  B 

17.  Toungstown,    O Feb.  6 

17.  Mt.    Vernon,    Ind Feb.  6 

17.  Atlanta,    Oa Feb.  6 

20.  Fort    Barrancas,    Fla Jan.  29 

20.  Cambridge,    O Feb.  5 

21.  Salt  Lake  City,   Utah Jan.  22 

22.  Terre  Haute,   Ind Jan.  22 

2.  FayettevlUe,    Tenn Jan.  16 

2.  Fort   Hunt,    Va Feb.  B 

2.  Port   Dupont,    Del Feb.  B 

3.  Montlcelio,    Ind Jan.  29 

1.  Fort  Wood,   N.   T.   H Jan.  29 


Sewers. 

Brooklyn,    N.   T Jan.  29 

Kansas   City,    Mo Jan.  29 

CarterviUe,   Mo Jan.  29 

St.     Paul.    Minn Feb.  B 

Washington,    D.    C Jan.  29 

Washington,    D.    C Jan.  29 

Hattiesburg,    Miss Jan.  29 

Hamilton,  O Jan.  22 

E<aton,   O Jan.  29 

Bartlesville,    Okla Feb.  E 

Cleveland,    O Feb.  6 

Columbus,    O Feb.  6 

North    Milwaukee,    Wis Feb.  6 

Atlanta,    Ga Feb.  6 

Auburn,^  N.   T Feb.  6 

North   Platte,    Neb Feb.  6 

Baltimore,    Md Jan.  29 

Washington.    D.    C Jan.  29 

Auburn,   N.    T Feb.  6 

Jackson,    O Feb.  6 


Water  Supply. 


Feb.  10.  Berrien    Springs.    Mich Feb.  6 

Feb.  U.  New  York,  N.   Y Feb.  B 

Feb.  14.  Fort  Morgan,   Ala Feb.  6 

Feb.  IE.  Madison  Barracks,  N.  T..Jan.  22 

Feb.  28.  Brewster,   N.    Y Feb.  B 

Mar.  18.  Oakland,    CaL    Feb.  5 

Miscellaneous. 

Feb.      6.  Muskegon,  Mich., 

Pile   Revetment,  Jan.      8 
Feb.     6.  New  York,  N.  Y., 

HauUng,  Jan.    29 
Feb.      6.  New  York,  N.  Y.. 

Show  Removal,  Jan.    29 
Feb.     7.  Falmouth,  Mass^ 

Jetty  Work,  Etc.,  Jan.    29 
Feb.     7.  St   Louis,  Mo., 

Steps,   Platform,   Etc.,  Jan.    19 
Feb.    10.  Pittsburg,   Pa., 

Hauling,  Jan.    22 
Feb.    10.  MobUe,  Ala., 

Snag  Boats,  Jan.    22 
Feb.    10.  Fort  Strong.  Mass., 

wharf   Repairs,  Jan.    22 
Feb.    10.  PitUburg,   Pa., 

GarlMLge  Disposal,  Feb.      E 
Feb.    IS.  New  York,  N.   Y., 

Unloading  Ashes,  Etc.,  Feb.      6 
Feb.    18.  New   York,   N.   Y.. 

Boat  Wagons,  Feb.      6 
Feb.    14.  Galveston,  Tex., 

Dredge,  Jan.    22 


Jan. 

28 

Feb. 

5 

Jan. 

29 

Jan. 

29 

Feb. 

5 

Feb. 

6 

Feb. 

6 

Feb. 

6 

Feb. 

B 

Jan. 

22 

Jan. 

22 

Feb. 

6 

Jan. 

29 

Nov. 

10 

Feb.    17.  Bock  Island,  IlL, 

Dams, 
Feb.    17.  Park  Ridge,  N.  J.. 

Dyke,   Dam,   Etc., 
Feb.    18.  Albany.   N.   Y., 

Dam  and  Lock, 
Feb.    18.  Jefferson  Barracks,  Mo., 

Concrete  Platform, 
Feb.    20.  Fort  Huachuca,    Arts., 

Swimming  Pool, 
Feb.    20.  Wilmington,   Del., 

Concrete  Work,  Etc., 
Feb.    24.  Algoma,   Wis., 

Breakwater,  etc., 
Feb.    24.  Madison,   Wis., 

Structural  Steel  Work. 
Mar.    S.  Key  West,  Fla., 

Breakwater, 
Mar.   12.  Trenton,  Ont, 

Canal   Works, 
Mar.    14.  Buffalo,   N.   Y.. 

Concrete  Work, 
Mar.  31.  Honolulu,  T.  H., 

Breakwater, 
Apr.     1.  Mt  Vernon,  Ind., 

Street  Lighting, 
May     1.  Buenos  Aires,  Argentina, 
Sabwmys, 


Excavation,  Earth  and  Rock. 

Feb.     6.  Prophetatown,   DL, 

Drainage  Work,  Jan.    16 
Feb.      6.  Baltimore,  Md.. 

Clearing  and  Grubbing,  Jan.    29 
Feb.     6.  Wilmington,  DeL, 

Dredging,  Jan.    16. 
Feb.      6.  Boone,  la.. 

Drains,  Jan.    22 
Feb.     6.  Savannah,   Ga., 

Dredging,  Jan.    29 
Feb.      7.  Elbow  Lake,  Minn., 

Ditch  Woric,  Jan.    22 
Feb.    10.  Riverton,  Ala., 

Blxoavatlon,  Riprap,  Etc  Jan.    16 
Feb.    10.  Mount  Vernon,  Ind., 

Ditch,  Feb.      6 
Feb.    10.  Mount  Vernon,  Ind., 

l«vee,  Feb.     6 
Feb.   12.  Baltimore.  Md., 

Dradglng,  Feb.     6 
Feb.    17.  Yankton,  S.  Dak., 

Ditch   Work,  Jan.    29 
Feb.    17.  San    Francisco,    Cat., 

Dredging,  Feb.     6 
Feb.   19.  Aberdeen,  Wash., 

FUUng,  Dike,  Jan.    16 
Feb.    20.  Batchelor,  La., 

Drainage  Work,  Feb.     6 
Feb.   21.  Port  Arthur,  Tex., 

Dredging,  Feb.     6 
Mar.     2.  Fort  Williams,  Me., 

Grading,  Jan.    22 

Material8,Machines,Supplies,Tool8,Etc. 


8 


Feb.     6.  Jeffersonvllle,   Ind., 

Iron  Steel,  B!tc,  Jan. 
Feb.     6.  Fort  Leavenworth,   Kan., 

Railway  Supplies,  Jan.    16 
Feb.     6.  New  York.  N.  Y., 

Residuum  Oil,  Jan.    29 
Feb.     B.  New  York,  N.  Y., 

Broken  Stone,  Jan.    29 
Feb.     (.  Washington,    D.    C, 

Power  Plant  Jan.    16 
Feb.     6.  Norrlstown,    Pa. 
Building 
Feb.     6.  Brooklyn,  N.   Y.. 

Suppilea    Et 
Feb.      6.  Saginaw,  Mich., 

Cement.   Sewer  Pipe,  Etc..  Feb.      6 
Feb.     7.  Norrlstown,   Pa., 

Building  Materials,  Jan.    29 
Feb.     7.  Brewster,   N.   T., 

Pipe,   Hydrants;   Etc.,  Feb. 
Feb.     7.  Milwaukee,  Wis., 

Pig  Lead,  Feb. 
Feb.     8.  Asbury  Park,  N.  J., 

Boiler,  Feb. 
Feb.    10.  New  York,  N.  Y., 

Building  Materials,  Feb. 
Feb.    10.  Washington,   D.   C, 

Car  Wheels,  Pipe.  Etc.,  Jan. 
Feb.    11.  Adel,   Ga., 

Pipe,   Hydrants,   Etc.,  Feb. 
Feb.    18.  Milwaukee,   Wis., 

Gas   Producer   Plant,  Jan. 
Feb.    12.  BalUmore,    Md., 

Cement,  Sand,  Etc.,  Feb. 
Feb.    13.  Pittsburg,  Pa., 

Road  Plank,  Jan. 
Feb.    13.  Washington,    D.    C, 

Lumber,   Piles,  Jan.    29 
Feb.    13.  Brooklyn,    N.   Y., 

Sand,  Pitch,  Cement,  Etc.,  Feb.      5 
Feb.    13.  Brooklyn,  N.  Y., 

Masons'  Supplies,  Feb.     5 
Feb.   14.  Milwaukee,  Wis., 

Fire  Hydrants,  Feb.     5 
Feb.   16.  UuMlcegoa,  Mich., 

crushed   StMie,  Jan.    16 
Feb.    16.  Baltimore,   Md., 

Metal  Work,  Jan.    29 
Feb.    15.  Richmond,   Va., 

Brooms,  Feb.      6 


Building  Materials,  Jan.    29 
Jan.    29 
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A«l'im    Park    K.  J.. 

ri-t  HydimnU. 

i'.:-  ■:-!.    C.induitB, 

How     RoiK     T^ihtr*.    Etc., 
ATU>'t..     •;». 

'•nt  i.t    Pis*.  Etc.. 
X«\     ^  -.ri    V     T 

i^rm   Plackets, 
'^rtin,      tM'WAfn    .^X-*     Etc., 

AJt-.'T.      >■».. 

O'.'PdultS. 

.Ati  ••-    .•a.. 

V,.4..iiif   V,i.-hlner>'- 

C'fn>«nt, 

Pump, 


Feb. 

6 

Feb. 

S 

Jan. 

S> 

Feb. 

5 

Feb. 

s 

Feb. 

5 

Feb. 

5 

Jan. 

29 

Feb. 

5 

Feb. 

5 

Feb. 

S 

Feb. 

6 

Feb. 

5 

Ntruotlun  for  the  erection  of  a  two  "4-ft, 
2-ln.  >'l«-ar  span  reinforced  concrete  bridge 
over  the  Santa  Catarlna  River,  Monterrey. 
Width  of  center  pier,  8  ft.  8  In.;  bank  to 
liank.  155  ft.  0  In.;  bed  of  river  to  floor  of 
bridge,  16  ft.  0  In.;  width  of  bridge,  60  ft. 
0  in.;  to  carry  200  ibs.  per  foot  live  load; 
Kafety  factor  of  .'i  (a  market  will  be  built 
on  bridge,  thua  needing  this  large  live  load). 
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Bafldlngs. 


Bids  are  aaked  on  following  work,  the 
sates  bstnc  arranged  alphabetically  by 
nates: 

Cshullla,  Cal.— I'ntll  2  p.  m..  Mar.  10,  by 
Commissioner  of  Indian  Affairs.  Washing- 
ton, D.  C.,  for  material  and  labor  to  con- 
struct day  school  building  at  Cahullla.  Fur- 
ther Information  may  be  obtained  from  0. 
Im.  Swain.   Superintendent,   Aguangua,  Cal. 

Las  Animas,  C«lo. — Until  10  a.  m.,  Feb. 
IS,  by  Bureau  of  Supplies  and  Accounts, 
Navy  Department,  Washington,  D.  C,  for 
repairing  and  altering  west  storehouse, 
naval  hospital.  New  Fort  Lyon.  L«s  Animas. 
Colo.  Applications  for  proposals  should  re- 
fer  to   S<-hedule  7S2. 

Sllverton,  Colo.— Until  Feb.  10,  by  F.  J. 
Bawden.  Town  Clerk,  for  erection  of  city 
hail. 

Washington,  D.  C— Until  2  p.  m.,  Feb. 
20.  by  Bernard  R  (Jreen.  Superintendent  of 
Cnnstrtictlon,  of  Ftullding  for  National  Mu- 
seum. Library  of  Congrnss,  Washington,  for 
furnishing,  delivering  and  putting  In  place 
complete,  the  flooring  of  Tennessee  marble, 
or  Venetian  mosaic,  or  teriazzo.  or  grano- 
lithic, the  Tennessee  marble  wall  bases:  the 
plastering:  the  terra  cotta  fireprooling:  the 
iron  furring  and  lathing:  and  the  ornamental 
Iron  work,  reijuired  for  the  new  building 
for  the  National  Museum   In  this  city. 

Atlanta,  Ga.— Until  10  a.  m..  Feb.  2S.  by 
R.  V.  l-aLh>w.  Superintendent  of  Prisons. 
IVlMirtment  of  Justice.  Washington.  D.  C 
fur  furnishing  .ind  putting  In  place  upon  the 
storehouse  luildlng  at  the  U.  S.  Penlten- 
tUiry.  .\llantu.  best  quality  Peach  Bottom. 
I'a..  slate  covering  the  entire  roof,  and  all 
*-opper  work  such  as  gutters,  down-spouts, 
rlilge.  Ventilators.  fa.shlngs  at  cupola,  flash- 
ings and  counter  flashings  at  gable  walls 
anil    chimne>-8. 

Fort  McPherton,  Ga. — I'ntll  1  a.  m.,  Feb. 
«.  by  Lt.  W.  K.  Holllday,  Constructing  Q. 
.M..  for  alterations  to  wagon  sheds  at  Fort 
McPliermin. 

St.  Donatus.  la. — Until  Feb.  6.  by  Rev. 
Will.  Ncubel.  for  i-onstruction  of  a  Catholic 
church. 

Marshall,  III.— Until  Feb.  20,  bv  Fred  J. 
Hartleti.  for  erecting  new  church  building 
a  nd   pa  rsonage. 

Braxil,  Ind.— I'ntll  Feb.  12.  by  E.  H.  I>e- 
giott.  227  N.  Walnut  St..  for  the  construc- 
tion of  the  First  Baptist  church  building. 

Lawrence,  Kan.->-Untll  Mar.  2.  by  tieo.  C. 
Fiister.  Secretary  Committee,  for  completion 
iif  church  building  at  Berkeley  and  Ken- 
tucky  Sta. 

Wichita,  Kan.— Until  Feb.  17.  by  R  N. 
Korr.  City  Clerk,  for  building  to  be  used 
as  an  auditorium  and  convention  hall. 

Fort  Washington,  Md,— Until  2  p.  m..  Mar. 
«.  by  Constructing  Q.  M..  for  the  construc- 
tion of  one  double  barrack  building  at  Fort 
WaHhliigton. 

Flint,  Mich.— Until  Feb.  20,  by  D.  E.  New- 
<'iimlie.  City  Clerk,  for  constructing  city  halt 
complete. 

Csledonia,  Minn.— Until  Feb.  22.  by  J.  G. 
.\lMtail.  Clerk  School  Board,  for  erection  ol 
new   schoi>l  house. 

Msgnolla,  Miss.— Until  Feb.  2.S.  by  Town 
Council,  for  erection  of  school  building. 
Itoiiil  Issue  for  }2i>.000  has  been  sold  for  the 
purpose.     A.   L.    Lazar,  Town  Clerk. 

•t.  Louis.  Mo.— Until  Mar.  16.  at  office  of 
lliiiiielt.  Ilaynes  &  Barnett,  .\rchltects. 
l-'il«.i.  HIdg..  St.  Louis.  Mo.,  for  the  con- 
•  II  lilt  Ion  of  a  church  building  to  be  known 
iiH    the    St.    Louis  Cathedral. 

Fsrgo,  N.  Dak.— Until  Feb.  20.  at  offlec  of 
lliiiKiick  Bros..  Architects.  Fargo,  for  con- 
nii'iirllon  of  superstructure  of  Gardner  Ho- 
lil 

Ktmond,  N.  Dak.— Until  Feb.  17.  by  City 
Cliik.    for  erecting  4-room  school  building. 

noehester,  N.  Y.— UnUl  3  p.  m..  Mar.  S, 
In  .III mis  Knox  Taylor.  Super%-ising  Archl- 
liil,  Wnshington,  D.  C  for  the  construc- 
lliiii  (riiiiiplete  except  lift)  of  the  extension 
111  111.,  II  S.  Court  House,  Post  OIBc«,  etc.. 
HI    Itocliester,  N.  T. 

Wsal  Point,  N.  Y.— Until  noon,  Feb  •*.  by 
(jiiuriernmHter,  U.  S.  A.,  for  furnishing  and 
liialiillliiK  electric  light  flxtures  in  gun  shed. 
uilllleiy  Mtuhle,  cavalry  stable,  artillery  bar- 
iiii  ItH  and   cavalry  barracks. 

Ws»t  Point,  N.  Y,— Until  noon.  FeK  W.  hr 


the  Quartermaster.   U.   S.   A., 
and    mstalltng  electric   light   li 
shed,    artillery    stable,   cavalrv 
lery  barracks  and  cavlary  bai 

Qreenvlle,  8.  C. — Until  3  p.  r 
James  Knox  Taylor,  Supervl: 
Washington,  D.  C  for  the  c 
an  extension,  remodeling,  e 
plumbing,  gas-piping,  heatli 
electric  conduits  and  wiring) 
Post  Office  and  Court  House 
S.   C. 

Fort  Hunt,  Va.— Until  2  p. 
Constructing  Q.    M.,    U.    S.    A 
ington,    Md.,    for    furnishing 
screen  doors  at   Fort   Hunt.   1 

Toano,  Va. — Until  6  p.   m.. 
K.    Taylor,    Chairman     Buildir 
for  construction  of  brick  higl 
Ing  on  concrete  foundation. 

Fort  Lawton,   Wash,— Until 
25,  by  MaJ.  W.  a   Wood,  Q. 
Annex,     Seattle,     Wash.,     fo; 
stable  at  Fort  Lawton. 


Roads  and  Strei 

Bids  are  asked  on  followl 
notes  being  arranged  alpl 
states: 

Montgomery,  Ala. — Until  nc 

Robert  Talt,  City  Treasure 
sidewalks  of  portion  of  Bui 
hexagon  tile  or  schlllinger  b 
check  for  IIOO  required  wilh 

Fort  Dupont,  Del. — Until  11 
by  Capt.  J.  L.  Knowlton.  C 
M.,  Fort  Dupont.  Delaware 
constructing  macadam  roa 
sidewalks,  concrete  curb  ai 
wooden   bridge,   at   Fort   DuF 

AtlanU,  Ga.— UntU  3  p.  m.. 
M.  Clayton,  City  Engineer.  f< 
work  for  the  year  1908  Furi 
ting  granite  curb:  fumishin 
concrete  curb;  furnishing  ai 
sidewalks:  furnishing  and  Is 
walks;  furnishing  and  layin; 
sidewalks. 

Cairo,   III,— Until  Feb.    12. 
Improvements,  for  paving  W 
from  2nd  to  35th  St.,  with   b 
646   sq.    yds.   of  pavement    wj 
B.    Thistlewood,    City    Engin* 

Indianapolis,  Ind. — Until  10 
by    Board    Public    Works    for 
for     grading     and     paving 
cement  and    two   contracts    I 
paving  roadway  with  brick. 

Mt.  Vernon,  Ind. — Until  2 
by  Paul  Maler,  County  Au 
struct  Ing  three  gravel  roads 
length  of  34.130  ft.;  bids  an 
constructing  10.S20  ft.  of  ma 
the  Price  gravel  road,  the  I 
000  ft.  long. 

Kansas  City,  Mo. — Until  11 
by  E.  A.  Harper.  Citv  En| 
structlon  of  artiflcial  stem 
portions  of  23  streets. 

Kansas  City,  Mo. — Until  11 
by  E.  A.  Harper,  City  Enj 
structing  asphalt  pavement 
i:   streets. 

Kansas  City,  Mo. — I'ntll  l 
by  Oscar  Koehler.  Countv 
grading  and  constructing  r 
on  Holmes  St.  from  Brush 
55th    St. 

Red  Bank,  N.  J. — Until  € 
by  A.  C.  Harrison,  Town  C 
portions  of  Front  St.  and  1 
fled  check  for  $1,000  requ 
George  D.  Cooper,  Engineer. 

Jersey  City,  N,  J. — Until  1 
T.  Bouton,  Clerk  Street  ai 
mlsstoners.  for  Improvement 
the  work  including  3.400  cu 
cavation  and  10.250  sq.  yds. 
Bids  are  also  asked  for  op« 
slon  of  Colgate  St.,  the  wo 
200  cu.  yds.  earth  exca.v-at>o 
earth  fllling,  425  sq.  yds.  Be 
ing.  etc. 

Cambridge,  O. — ITntU  not 
Board  Public  Service,  for  jp 
ctirbing  and  paving  of  N.  Si 
and  Madison  Ave.,  the  woi 
following:  Excavation.  4.9Ti 
paving.  13.245  sq.  yd.s. ;  c« 
S.M4  lln.  ft;  curbing,  10  ft. 
ft.:  curbing.  B  ft.  radius.  2 
teotlon  curb,  432  Ila.  ft.:  IS 
500  lln.  ft.;  12-ln.  sewer  pi 
4-lnch  tiling.  1,000  lln.  ft.; 
3   maaboles.     O.    M.    Hoge.    ' 

Columbus,  O, — Until    noon. 
W.  Hlrach.   Secretary   Boarx] 
for  improvement  of  portions 
Delaware  Ave..  Davis  Ave.. 
wich  Ave..  Sycamore  St..  au 
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by  grading  and  paving  roadway  with  brick, 
>r  aspbalt:  also  for  paving  portion  of  Desh- 
ler  Ave.  with  macadam. 

Youngatown,  O. — Until  noon,  Feb.  17,  by 
Board  Public  Service,  W.  H.  McMillan, 
Clerk,  (or  paving  portions  of  Summit  Ave. 
Md  Marshall   St. 

Otuwa,  O. — ^Untll  Feb.  8,  by  County  Com- 
mlialoners.  (or  constructing  stone  roads. 

Fort  Hunt.  Vs.— Until  2  p.  m..  Mar.  8, 
by  Constructing  Q.  M.,  U.  S.  A.,  Fort  Wash- 
ington. Md.,  for  the  construction  of  macad- 
ua  roads,  brick  gutters,  concrete  abutment, 
atch  basins,  railroad  track,  and  the  resur- 
Eu;ing  of  roads  at  Fort  Hunt,  Va. 

Sewen. 

Bids  are  asked  on  following  work,  the 
lotes  being  arranged  alpbaoetically  by 
rtatea: 

AtlanU,  Qa.— UnUl  3  p.  m.  Feb.  17,  by 
R.  M.  Clayton,  City  Engineer,  for  construct- 
ing such  sewers  as  may  be  authorised  by 
Hty   (or   1>08. 

St.  Paul,  Minn.— Until  2  p.  m.,  Feb.  6,  by 
Board  Public  Works,  B.  Ii.  Oorman,  Clerk, 
!<>r  constructing  sewer  on  North  side  of 
^mo  Ave. 

North  Platte,  Neb.— UnUl  6  p.  m.,  Feb.  18, 
)T  Hershey  S.  Welch,  City  Engineer,  for 
abor  and  material  for  constructing  sewer, 
nnslsUng  of  4.840  ft.  10-in.  pipe,  112  CzlO- 
ta.  yds,  five  6-ft.  manholes  (concrete),  and 
>ne  flush  tank  (concrete).  Average  depth 
>f  trench  S  to  SM  ft 

Auburn,  N.  Y.— Until  8  p.  m.,  Mar.  17,  by 
klayor  C.  August  Koenlg,  for  construction 
)(  sewers  and  disposal  works.  Sewers  are 
to  coDsUt  of  14,700  ft.  of  8-ln..  11,800  ft.  of 
tO-lD.,  6.000  ft.  of  12-ln.,  3,tO0  (t.  o(  16-ln., 
too  (t.  of  18-ln.,  1,260  (t.  of  20-ln.  The  dls- 
Msal  works  consists  of  reinforced  concrete, 
wptlc  tanks  and  contact  beds,  and  auto- 
natlc  appliances  for  dosing  them.  W.  Thom- 
15  Wooley,    City  Engineer. 

Auburn,  N.  Y.— UnUl  Feb.  18,  by  City 
^erk,  for  constnictinK  sewer  In  Elm  St. 
W.  Thomas  Wooley,   City  Engineer. 

Cleveland,  O.— Until  noon,  Feb.  13,  by  A. 
R.  Caltow.  Secretary  Board  Public  Works, 
Cor  constructing  sewers  in  portions  of  sev- 
!ral  streets. 

Columbus,  O. — Until  noon,  Feb.  14,  by  E. 
V.  Hlrsch,  Secretary  Board  Public  Service, 
tor  constructing  sewer  in  alley  west  o(  El- 
loo  Ave. 

Jackson,  O.— Until  Mar.  26,  by  D.  L. 
Liewta,  City  Clerk,  (or  construction  o(  about 
1%  miles  of  sanitary  sewer;  estimated  cost 
115,000.  lAter  in  the  season  a  contract  (or 
in  equal  amount  of  work  will  be  let.  J. 
HT.   Turner,    Engineer. 

Bartleavllle,  Okla.— UnUl  Feb.  10  (Exten- 
iton  of  date  from  Jan.  27).  by  E.  C.  D'Tar- 
nett.  City  Engineer,  (or  constructing  sew- 
srs.  The  work  Includes:  26,000  (t.  o(  8- 
D.,  8.000  ft.  of  10-in.,  and  3,000  ft.  12-in. 
ile  sewers,  760  yds.  2,600  cu.  yds.  rod  ex- 
»vaUon,  etc.  Bids  are  asked  on  basis  of 
ash  payments  and  bond  payments. 

North  Milwaukee,  Wis.— UnUl  Feb.  17,  by 
Smil  Klamp,  Village  Clerk,  for  sewage 
)ump  plant  and  six  filter  beds.  Plans,  etc., 
'nm  w.  O.  Kirchoffer,  Consulting  Engineer, 
Madison,   'Wia. 


Water  Snpply. 


Bids  are  asked  on  following  work,  the 
lotea     being     arranged     alphabeUcally     by 

itates: 

Fort  Morgan,  Ala.— Until  Feb.  14,  by  Capt. 
Unils  F.  Garrard,  Constructing  Q.  M.,  U.  S. 
L,  for  extension  of  water  distributing  sys- 
em  at  thla  post. 

Oakland,  Cal.— Until  11  a.  m.,  Mar.  18,  by 
Joard  Public  Works.  Walter  B.  Fawcett, 
Secretary,  for  furnishing  necessary  labor  and 
naterlals  for  the  construction  of  a  salt 
rater  pumping  plant. 

Berrien  Springs,  Mich.— Until  Feb.  10,  by 
^ty  Council,   for  constructing  water  works. 

Brewster,  N.  Y.— UntU  8  p.  m.,  Feb.  28, 
IT  Richard  Michell,  Village  Clerk,  (or  laying 
npe,  hydrants,  etc.,  and  (or  building  con- 
mte  reaervoirs.  T.  H.  McKensle,  Engl- 
leer.  Southlngton,   Conn. 

New  York,  N.  Y.— Until  11  a.  m.,  Feb.  11, 
V  John  V.  Coggey,  Commissioner  o(  Cor- 
ectlon,  148  E.  fOth  St.,  for  furnishing  all 
ibor  and  material  required  to  install  a 
iresstu°e  tank,  pump,  etc..  Including  croton 
nonecUona  to  tank,  supply  line  Uirough- 
ntt  the  building,  steam,  exhaust  and  dirlp 
■mnecttona  to-puitip,  etc^at  the  workhouse, 
JIackwells  Island,  New  fork. 


Bzcayation,  Earth  and  Rock. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabeUcally  by 
states: 

San  Francisco,  Cal. — ^Dredging. — Until  Feb. 
17,  by  Lt.  Col.  John  Blddle,  U.  S.  Engrs., 
1840  Folk  St,  San  Francisco,  for  dredging 
In  Humboldt  Bay. 

Batchelor,  La. — ^Drainage  Work. — ^Unttl 
Feb.  20,  by  N.  P.  Phillips,  President  Boa  d 
of  Commissioners,  Second  Drainage  District 
of  Pointe  Coupee  Parish,  Batchelor,  for  im- 
proving drainage  and  for  clearing  or  re- 
moving obstructions  to  drainage  in  certain 
bayous  In  Pointe  Coupee  Parish,  in  accord- 
ance with  plans  and  specincatlons  by  Board 
of   State  Engineers,  New  Orleans,   la. 

Mount  Vernon,  Ind.— Levee. — ^Untll  Feb. 
10,  by  P»,\xl  Maier,  County  Auditor,  for  con- 
strucUon  of  WadesvlUe  tievee  In  Center 
Township. 

Mount  Vernon,  Ind.— Ditch.— Until  Feb.  10, 
by  Paul  Maier,  County  Auditor,  for  con- 
struction of  Swamp  ditch  in  Bobb  and 
Smith  Townships. 

Baltlmora,  Md.— Dredging.— Until  11  a.  m., 
Feb.  12,  by  O.  F.  lackey.  Harbor  Engineer, 
for  dredging. 

York,  O.— Ditch.— Until  11  a.  m.,  Feb.  8. 
by  James  R.  Marker,  Engineer,  Greenville, 
O..  (or  constructing  ditch,  the  work  Includ- 
ing 6,076  (t.  of  10  In..  12  In.,  14  in.,  16  In.. 
16  in.  and  18  in.  tile.  ElsUmated  cost,  31,- 
884. 

Pert  Arthur,  Tex.— Dredging. — UnUl  Feb. 
21,  by  Ma].  J.  F.  Mclndoe,  U.  8.  Engra., 
1688  Louisiana  Ave.,  New  Orleans,  La.,  for 
dredging  about  250,00  cu.  yds.  at  Port  Ar- 
thur. 

Miscellaneons. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Port  Huaehuca,  Ariz. — Swimming  Pool. — 
Until  11  a.  m.,  Feb.  20,  by  C.  A.  H.  Mc- 
Cauley,  Chief  Quartermaster,  Denver,  Colo., 
for  conatructlng  a  swimming  pool  at  Ft 
Huaehuca. 

Wilmington,  Del.— Concrete  Work,  Etc. — 
Until  11  a,  m.,  Feb.  20,  by  U.  S.  Light  House 
Engineer,  Wilmington,  for  erecting  concrete 
base,  tower  and  walk  at  the  Schooner  Lodge 
Light  Station,  Pa. 

Key  West,  Fla.— Breakwater.— Until  3  p. 
m..  Mar.  8,  by  James  Knox  Taylor,  Super- 
vising Architect,  Washington,  D.  C,  for  the 
construction  of  a  new  breakwater  wall  at 
U.  S.  Marine  Hospital,  Key  West. 

Park  Ridge,  N.  J, — Dyke,  Dam,  Eta — 
UnUl  Feb.  17,  by  A.  B.  Methudy,  Borough 
Clerk,  for  work  on  the  electric  lighting 
plant  of  the  Borough  as  follows:  Rebuilding 
dyke  wall;  re-enforctng  and  raising  the 
height  of  the  dam;  building  of  the  concrete 
spillway;  certain  grading  and  filling  around 
the  storage  reservoir;  furnishing  and  in- 
stalling a  thirty-kilowatt  gasolene  driven  di- 
rect connected  unit.  Plans,  etc.,  with  A.  B. 
Methudy,  Borough  Clerk,  and  at  the  office 
of  George  T.  Hanchett,  Engineer,  237  Ful- 
ton  St.,  New   York  City. 

New  York,  N.  V.— Unloading  Ashes,  Etc.— 
Until  11  a.  m.,  Feb.  18,  by  Louis  F.  Hap- 
pen, Borough  President,  177th  St.  and  3rd 
Ave.,  for  unloading  and  delivering  ashes 
furnished  by  the  Department  of^  Street 
Cleaning.  The  work  consists  of  unloading 
6,000  cu.  yds.  of  ashes  and  delivering  same 
as  directed,  east  of  the  Bronx  River,  with- 
in 2H  miles  of  the  docks  where  unloaded. 

New  York,  N.  Y.— Boat  Wagons.-^Untll  2 
p.  m.,  Feb.  13,  by  U.  S.  Life  Saving  Service, 
Washington,  D.  C,  for  construction  of  20 
McLellan  boat  wagons,  ten  with  runners  and 
ten  without  runners,  to  be  delivered  at  the 
storehouse  of  this  service,  379  Washington 
street.  New  York,  N.  Y.  Plans  with  <&pt. 
C.  H.  McLellan,  Room  726-A,  Custom  House, 
New  York,    N.    Y. 

Pittsburg,  Pa. — Garbage  Disposal. — Until 
11  a.  m.,  Feb.  10,  by  Edward  O.  Lang,  Di- 
rector Department  of  Public  Safety,  for  the 
collecUon,  removal  and  disposal  of  garbage, 
offal,  tin  cans,  dead  animals  and  condemned 
meat  throughout  the  city,  for  a  period  of 
one   year,   beginning   Feb.    1,   1808. 

Fort  Hunt,  Vs. — Railway  Track. — See  un- 
der Bids  Asked— Roads  and  Streets. 
.  Madison,  Wis. — Structural  Steel  Work.— 
Until  noon,  Feb.  24,  by  Lew  F.  Porter,  Sec- 
retary Capitol  Commission,  (or  structural 
steel  work  of  the  east  wing  of  the  Wiscon- 
sin State  Capitol  now  building  at  Madison. 
Geo.  B.  Post  &  Sons,  Architects,  347  Fifth 
Ave.,  New  York. 

Algoma,  Wis.— Breakwater,  Etc.— Until  2 
p.   m.,  Feb.   24,   by  MaJ.   W.   V.  Judeon,   U. 


S.  Engrs.,  Milwaukee,  Wis.,  for  building  re- 
inforced concrete  caisson  breakwater,  pile 
pier,  and  plank  cribs,  removing  old  pier, 
and  dredging  at  Algoma  Harbor,   Wis. 

Honolulu,  T.  H. — Breakwater. — UnUl  noon, 
Mar.  31.  by  Capt.  C.  W.  .rxtwell,  U.  S.  Engrs.. 
Honolulu,  (or  construction  of  breakwater  or 
for  stone  for  breakwater  construction  at 
Hllo  Harbor,  Hawaii.  Infomation  furnished 
on  application  to  Chief  Engineer,  Pacific 
Division.  1840  Polk  St.,  San  Francisco,  Cal. 

lCaterlal8,Machlnes,Supplle8,Tool8,Etc 

Bids  are  asked  on  following  work,  ttas 
notes  being  arranged  alphabetically  bj 
states: 

Washington,  D.  C. — Electric  Conduit. — 
Until  noon,  Feb.  15,  by  Elliott  Woods, 
Superintendent,  U.  S.  Capitol  Building  and 
Grounds,  Washington,  for  the  quantities  of 
electric  conduit,  etc.,  required  in  connection 
with  the  electrical  equipment  of  the  Senate 
Office   Building,  Washington. 

Washington,  O.  C— Crane,  Garbage  Cans, 
Etc.— Until  10:30  a.  m.,  Feb.  24,  by  Lt  CoL 
H.  F.  Hodges,  General  Purchasing  Officer, 
bthmlan  Canal  Commission,  for  furnishing 
under  Circular  421,  locomotive  coaling  crane, 
hoisting  chains,  track  bolts  and  spikes, 
shafting,  steel  channels,  sheet  copper,  pack- 
ing, garbage  cans,  locomotive  headlights, 
belt  lacing,  belt  lacing  tools,  fusible  plugs, 
electrical  material.  Iron  conduit,  wood  mold- 
ing, wire,  etc. 

Washington,  O.  C. — ^Portland  Cement — 
UnUl  10:30  a.  m..  Mar.  12,  by  Lt.  Col.  H.  F. 
Hodges,  General  Purchasing  Officer,  Isth- 
mian Oanal  Commission,  for  furnishing  un- 
der Circular  420,  Portland  cement  The  to- 
tal quantity  to  be  used  will  be  4,600,000  bbls. 

Adel,  Ga— Pipe,  Hydrants,  Etc.— Until 
Feb.  11,  by  H.  S.  Jaudon,  Consulting  Engi- 
neer, Savannah,  Ga.,  for  material  (or  con- 
struction o(  waterworks  at  Adel. 

Atlanta,  Qa. — Cement — Until  10  a.  m., 
Feb.  28,  by  R.  V.  laDow,  Superintendent 
o(  Prisons  and  nisoners.  Department  o( 
Justice,  Washington,  D.  C.  for  (umlshlng 
and  delivering  at  U.  S.  Penitentiary,  Atlan- 
ta, Ga.,  10,000  bbls.  o(  American  Portland 
cement 

Atlanta,  Qa. — Cement,  Pipe,  Etc — ^UnUl  3 
p.  m.,  Feb.  17,  by  R.  M.  Clayton,  City  En- 
gineer, (or  furnishing  manhole  and  catch 
basin  covers,  cement  for  sewer  work  and 
vitrified  pipe  for  1908. 

Atlanta,  Qa. — Ice  Making  Machinery.— 
UnUl  10  a.  m.,  Feb.  28,  by  It.  V.  La  Dow, 
Superintendent  of  Prisons  and  Prisoners, 
Department  of  Justice,  Washington,  D.  C, 
for  furnishing,  delivering  and  installing  an 
ice-making  or  refrigerating  machine  with 
ammonia  condenser,  and  other  work,  at  U. 
S.  Penitentiary,  Atlanta. 

Atlanta,  Ga.— Conduits,  Etc.— Until  10  a. 
m..  Feb.  28,  by  R.  V.  La  Dow,  Superintend- 
ent o(  Prisons,  Department  of  Justice, 
Washington,  D.  C,  for  furnishing  and  deliv- 
ering at  the  U.  8.  Penitentiary,  Atlanta, 
6,000  ft.  Mt-ln.  conduits,  326  ouUet  boxes, 
covers,    bustlings,    nuts,    caps,    etc. 

Chicago,  III.— Lamp  Brackets. — Until  3  p. 
m.,  Feb.  24,  by  James  Knox  Taylor,  Super- 
vising Architect,  Washington,  D.  C,  (or 
lamp  brackets  for  U.  S.  Post  Office,  Chlca- 

fo.      Drawings,     etc.,     with     Custodian     or 
upervlslng  Architect. 

Baltimore,  Md.— Cement,  Sand,  Etc. — ^Un- 
til 11  a.  m.,  Feb.  12,  by  Charles  E.  Phelps, 
Jr.,  Chief  Engineer,  of  Electrical  Commis- 
sion, for  furnishing  cement,  sand,  crushed 
stone,  gravel,  brick,  lumber,  and  for  haul- 
ing bulk  material. 

Saginaw,  Mich. — Cement,  Sewer  Pipe,  Etc. 
—Until  4:30  p.  m.,  Feb.  6,  by  Board  Public 
Works,  David  C.  Bell,  Clerk,  for  furnishing 
the  following  materials  during  the  ensuing 
season:  Sewer  castings,  Portland  cement, 
sewer  pipe  and  drain  tile. 

Asbury  Park,  N.  J.— Fire  Hydrants.— Until 
noon,  Feb.  16,  by  John  L.  Coffin,  Superin- 
tendent Water  and  Sewers,  for  ten  fire 
hydrants. 

Park  Ridge,  N,  J.— Electric  Unit.- See 
under  Bids  Asked — Miscellaneous. 

Asbury  Park,  N.  J.— Boiler.— Until  noon, 
Feb.  8,  by  John  L.  Coffin,  Superintendent 
Department  of  Water  and  Sewers,  711  As- 
bury Ave.,  for  the  erection  complete  of  one 
200-HP.   internal  furnace  boiler. 

New  York,  N.  Y.— Metal  Shelving.— Until 
3  p.  m.,  Feb.  20,  by  James  Knox  Taylor, 
Supervising  Architect,  Washington,  D.  C., 
for  metal  shelving  in  various  vaults  in  U. 
S.  Custom  House,  New  York.  Drawings, 
etc.,  with  the  architect  at  11  E.  24th  St, 
or  from  Supervising  Architect. 

^^r?^***""'  N.  Y.— Pipe,  Hydrants,  Etc.— 
Uiitll  8  p.  m.,  Feb.  7,  by  Richard  Mitchell, 
Village  Clerk,  for  furnishing  cast  iron 
water  pipe,  hydrants,   gate  boxes,   lead  and 
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Kasket.  T.  H.  McKenzie,  Ehigineer,  South- 
IriKton,    Conn. 

Brooklyn,  N.  Y. — Masons'  Supplies. — Until 
3  p.  m.,  Feb.  IS,  by  the  Park  Board,  Ar- 
senal Bldg.,  5th  Ave.  and  64th  St.,  New 
York,  for  furnishing  and  delivering  masons' 
supplies  at  Prospect  Park,  Borough  of 
Brooklyn. 

Brooklyn,  N.  Y.— Sand,  Pitch,  Cement, 
Etc.— Until  11  a.  m.,  Feb.  13,  by  Bird  8. 
Coter,  Borough  President,  for  furnishing  and 
delivering  the  following:  8,500  cu.  yds.  of 
sand,  600,000  lbs.  paving  pitch.  1,200  cu.  yds. 
paving  gravel,  7,500  bbls.  Portland  cement^ 
60,000  sq.  ft.  bluestone  tiagstone  and  2,500 
cu.  yds.  sand. 

Nsw  York,  N.  Y.— Building  Materials.— 
Until  noon,  Feb.  10,  by  Foster  Crowell, 
Commissioner  of  Street  Cleaning,  13  Park 
Row,  for  furnishing  and  delivering  building 
materials. 

Dallas,  Tex. — Pump.— Until  3  p.  m..  Mar. 
3,  by  J.  B.  WInslett,  City  Secretary,  for 
furnishing  10,000,000  gallon  high  service  ver- 
tical triple  expansion  condensing  crank  and 
flywheel  pump  to  be  erected  by  builder. 

Richmond,  Va. — Brooms. — Until  noon,  Feb. 
IB,  by  Henry  J.  Cohn,  Superintendent  Street 
Cleaning  Department,  for  furnishing  that 
department  with  brooms  for  a  period  of  12 
months. 

Mllwauke*.  Wis.— Fire  Hydrants.— Until 
10:30  a.  m.,  Feb.  14,  by  Board  Public  Works. 
Charles  J.  Poetsch,  Chairman,  for  furnish- 
ing 100  Are  hydrants  of  the  "Single  Valve 
Mathews"  or    "Improved  Stowell"  pattern. 

Milwaukee,  Wis.— Pig  Lead.— Until  10:30 
a.  m.,  Feb.  7,  by  Board  Public  Works, 
Charles  J.  Poetsch,  Chairman,  tor  furnish- 
ing the  Water  Department  16  tons  of  the 
best  quality  of  reflned,  pure,  soft  Omaha 
lead. 

North  Milwaukee,  Wis.— Sewage  Pump 
Plant — See  under   Bids   Asked — Sewers. 

CONTRACTS  LET. 


The  following  contracts  have  been  let  re- 
cently: 

Colorado  Springs,  Colo. — Mine  Tunnel. — 
A.  F.  Carlton,  Cripple  Creek,  Colo.,  at  t28 
per  lin.  ft.,  for  completing  new  deep  drain- 
age tunnel  at  Cripple  Creek.  About  14,000 
ft.  of  tunnel  are  to  be  constructed.  Contract 
for  completion  of  shaft  was  let  to  W.  W. 
Rogers,  Denver,  Colo.,  at  329.50  per  foot. 
About   600   ft.    of  shaft   are  to   be   sunk. 

Canon  City,  Colo. — Bridge. — Pueblo  Bridge 
Co.,  Pueblo,  Colo.,  for  new  Texas  Creek  Iron 
bridge  over  Arkansas  River  for  the  County. 
Davenport,  la. — Filter  Plant  Extension. — 
New  Tork  Continental  Jewel  Filtration  Co., 
New  York,  at  about  330.000  for  Increasing 
Altering  capacity  of  plant  of  Davenport 
Water  Co. 

Clinton,  la. — Sewers. — Thos.  Carey  &  Son, 
Clinton,  at  |3,597,  for  reconstruction  of  sew- 
er on  Ash  St.  and  new  sewer  in  Alley  In 
Block  2. 

Peoria,  III. — Paving. — John  McAllister,  at 
19,612,  for  paving  on  Water  St. 

Richmond,  Ind. — Sewer  Work.— HIpskInd 
A  Son,  Wabash,  Ind.,  at  }54,038,  for  con- 
structing Southwest  Second  St.  sewer; 
Trippe  &  Son,  Peru,  Ind.,  at  $13,366.  were 
awarded  contract  for  extension  of  North- 
west Second  St.  sewer. 

La  Fayette,  Ind.— Ditch  Work.- Henry 
Lee,  New  Richmond,  Ind.,  at  33,400  for  con- 
struction of  Connett  drainage  ditch  for  the 
County.  The  ditch  will  be  seven  miles  long, 
one  mile  open  ditch  and  six  miles  of  tile 
ditch. 

Richmond,  Ind. — Building. — Caldwell  & 
Drake.  Columbus,  Ind.,  at  349,850,  for  erec- 
tion of  Y.  M.  C.  A.  building. 

Crown  Point,  Ind. — Road  Work. — Hatch  ft 
Sons,  at  314,000,  for  constructing  two  gravel 
roads  for  the  County. 

Green  Castle,  Ind. — Library. — Wm.  P. 
Jungclaus  &  Co.,  Indianapolis.  Ind.,  at  345,- 
000,  for  Carnegie  library  building  for  De- 
paw   University. 

Brazil,  Ind. — Conduits. — Clay  Products 
Co..  Brazil,  for  300  miles  of  conduits  for 
Chicago  City  Railway  Co.,  Chicago,  III. 

Indianapolis,  Ind. — Paving. — Union  Asphalt 
Co.,  for  paving  on  24th  St.,  with  asphalt: 
Hoosler  Construction  Co.,  for  navlng  with 
bitullthlc  on  24th  St.;  Marlon  Caldwell,  for 
cement  sidewalks  on  Maryland  St. :  August 
Benzlnger  for  grading  on  Union  St. ;  Hoosler 
Construction  Co..  for  bitullthlc  roadway  on 
Northwestern  Ave. 

Lawrence,  Kan. — Sewer. — Graeber  Bros., 
for  constructing  Hosford   sewer. 

Bowling  Qreen,  Ky. — Bridge. — Oregonlan 
Bridge  Co.,  Lebanon.  O..  at  32.600  for  super- 
structure and  Murphy  Bros.,  Bowling  Green, 


at    31,000    for    substructure    of   bridge    over 
Gasper  River   for   the   County. 

New  Orleans,  La. — Bridge,  Drains. — Penn 
Bridge  Co.,  at  345.400,  for  Bascule  highway 
trunnion  bridge  over  Bayou  St.  John  at  Es- 

?Ianade  Ave.;  Southern  Bitullthlc  Co.,  at 
40,987,  for  Installation  of  subsurface  drains 
In  Opelouaas  Ave. 

Baltimore,  Md.— Paving.— Patrick  F.  Red- 
dlngton,  at  33.87  per  sq.  yd.,  for  paving 
Franklin  St.   with  granite  blocks. 

Grand  Rapldt,  Mich.— Paving.— Kloot  & 
Venderveen,  at  336.380,  for  paving  E^ast 
Bridge  St.    with  brick. 

Anaconda,  Mont.— Tunnel.— George  Woody 
for  200  ft.  of  tunneling  for  the  Butte  & 
Boulder   Mining  Co. 

Dillon,  Mont.— Bridges.— C.  G.  Shelly,  Den- 
ver, Colo.,  at  32,996,  for  constructing  two 
steel  bridges  over  the  Beaverhead  River  for 
the   County. 

Kansas  City,  Mo. — Macadamizing. — John 
Mahoney  at  45  cts.  per  sq.  yd.  for  three 
miles  of  macadamizing  for  the  County. 

Demlno,  N.  Mex.— Bridge— Bl  Paao  Bridge 
Co..  El  T»aso,  Tex.,  at  33,183,  for  County 
bridge  over  Rio  NImbres. 

Clayton,  N.  Y.— Granite.— Joseph  Leopold 
A  Co..  of  New  York,  have  closed  contracts 
with  Edward  C.  Lewis  of  Wells  Island  and 
the  Plcton  Island  Red  Granite  Co..  of  Clay- 
ton for  stock  for  paving  stone,  the  contract 
amounting   to  $3,000,000. 

Niagara  Falls,  N.  Y.— Sewers.- W.  A. 
Shepard  &  Co.,  at  $1,931,  for  sewer  in  Kos- 
ciuszko  St..  and  Simon  Floretta  at  $1,267 
for  sewer  In  Walnut  Ave. 

Canton,  O. — Sewer. — John  Skeeles  at  $6,- 
441,  for  constructing  storm  sewer  In  B.  4th 
St. 

Oklahoma  City,  Okla.—Oradlng.— Frank  L. 
Adams  Co..  at  $19,610,  tor  grading  of  Uni- 
versity Addition. 

Washington,  Pa.— Bridge— Toledo-Masail- 
lon  Bridge  Co.,  for  erection  of  bridge  over 
Mononganela  River  between  Donora  and 
Webster.  Bids  for  the  bridge  were  sub- 
mitted some  time  ago.  At  that  time  the 
Toledo-Massillon  Co.  bid  as  follows:  Lump 
sum,  $189,000;  piles,  $1  per  foot;  concrete 
river  piers,  $16  per  yard;  concrete  super- 
structure, $14  per  yard. 

Nashville,  Xenn.- Bridges.- Poster  * 
Crelghton,  Nashville,  at  $271,000,  for  the 
steel  wo»  for  the  Sparkman  and  Jefferson 
St.  bridges.  Substructure  work  on  the 
bridges  Is  well  under  way. 

Beaumont.  Tex.— Shell.— Myrick  ft  Ireland, 
at  $1  per  cu.  yd.,  for  140,000  yds.  of  shell 
for  county  road  work. 

Houston,  Tex.— Paving  Brick.— Thurber 
Paving  Brick  Co.  for  supplying  city  with 
1,000,000  paving  brick. 

Tacoma,  Wash. — Sewers.— Stoll  &  Sween- 
ey, at  $31,318,  for  constructing  sewers  In 
District  No.   173. 

M'Mechen.  W.  Va.— Sewer.- Rosser  ft  Ma- 
loney.  Bellalre,  O..  at  321,600,  for  construct- 
ing sewers  for  this  town. 

PROJECTED  WORK. 


iBridges. 


Items  Arranged   Alphabetically   by   States. 

Chico,  Cal.— M.  C.  Polk.  City  and  County 
Engineer,  has  prepared  plans  and  specifica- 
tions for  a  reinforced  concrete  bridge  over 
Little  Chlco  Creek  on  the  Dayton  Road,  to 
replace  the  present  wooden  one.  It  will  cost 
$6,000. 

Pasadena,  Cal. — Construction  by  City  and 
County  of  a  steel  bridge  over  Arroyo  Seco 
on   the  Linda  Vista   road  Is  proposed. 

CaAon  City,  Colo. — County  Commissioners 
propose  to  erect  new  bridge  over  Four  Mile 
Creek,    south   of  Wilson. 

Washington,  D.  C. — U.  S.  Senate  has 
passed  bill  authorizing  the  construction  of 
a  memorial  bridge,  to  cost  not  more  than 
$5,000,000,  over  the  Potomac  River  to  Ar- 
lington. The  bill  authorizes  the  Secretary 
of  War  to  construct  the  bridge  and  pro- 
vides that  $500,000  is  to  be  Immediately 
available  for  making  the  plans  and  begin- 
ning the  construction  of  the  bridge. 

Columbus,  Ga. — Press  reports  state  that 
about  $3,000  will  be  expended  on  Improving 
the  upper  steel  bridge  across  the  Chatta- 
hoochee   River. 

Burlington,  la. — Congress  has  passed  bill 
authorizing  this  city  to  erect  a  bridge  over 
the  Mississippi  River.  The  bridge  will  cost 
about    $700,000. 

Dee  Moines,  la. — George  Dobson,  City  En- 
gineer, has  completed  drawings  for  the  via- 
duct over  the  Chicago  ft  Northwestern  Ry. 
Yards  at  North  St.    New  structure  will  cost 


about  $40,000.  of  which  the  city  expeou  u 
pay   half. 

Belvldere,  III. — City  Council  is  to  call  ta 
bids  for  the  construction  of  two  concitti 
piers  and  two  abutments  to  eventually  car- 
ry a  new  steel  bridge  at  Main  St. 

Boston,  Mass. — Residents  of  South  Bos- 
ton are  asking  that  city  rebuild  Mt  Wa»t. 
Ington  Ave.  bridge  at  a  cost  of  $400,000 

Palmer,  Mass. — Selectmen  are  asking  <». 
operation  of  Monson  to  obtain  an  art  uf  tw 
Legislature  to  allow  the  town  of  HoDMn  to 
appropriate  money  tor  building  a  bridge  a 
this   city. 

Elkton,  Md. — A  company  with  $40,M)«  ny- 
Ital  has  been  Incorporated  here  for  tit 
purpose  of  replacing  the  bridge  over  tht 
Susquehanna  River  at  Conowlmgo.  »hlc> 
was  burned  last  summer. 

Alpena,  Mich.— City  will  build  new  ens. 
Crete  bridge  at  Sec.  15.  City  Engineer  «• 
tlmates    cost   at   $2,200. 

Detroit,  Mich. — Plans  have  been  prepan4 
In  the  Park  Department  for  an  omamcctt; 
stone   bridge  on   Belle   Isle. 

Kalamazoo,     Mich Michigan     Central   t 

R,  according  to  advices  from  this  cltj.  »fl 
build,  this  year,  three  or  four  viaducts  U 
grade  crossings  In  this  city.  H.  Ibeen.  I>- 
trolt,  Mich.,  Is  Bridge  Engineer.  M.  C.  R  & 

Kalamazoo,  Mich.— City  Engineer  hubM 
directed  to  prepare  plans  and  speclficatrai 
tor  three  concrete  bridges  to  take  the  pba 
of  those  that  now  are  said  to  be  In  a  t>4 
condition. 

St.  Joseph,  Mich. — ^The  city  of  Beaiie 
Harbor  and  this  city  have  reaciied  a 
agreement  regarding  the  consti-ucUon  at  % 
bridge.  A  committee  consisting  of  SU>v 
Aben  of  St.  Joseph,  Mayor  Morrow.  Bnin 
Harbor,  and  H.  C.  Mason,  was  appointtd  to 
have  charge  of  the  matter. 

BemldJI,  Minn.— Citizens  wilt  vote  Feb.  U 
on  constructing  steel  wagon  bridge  <ne 
Mississippi  River  at  a  cost  of  $7.0W. 

Wllkssbarre,  Pa.— Herman  Laub.  PKt>- 
burg.  Pa.,  has  been  selected  to  prepare  plan 
for  state  bridge  to  be  erected  in  Luttm 
County. 

Chattanooga,  Tenn. — Ordinance  Is  Mw* 
Council  asking  that  a  viaduct  be  built  onr 
the  tracks  of  the  Cincinnati  Southern  u4 
the  Western  ft  Atlantic  R.  R.s  at  Eut 
End  'Ave. 

Knoxvllle,  Tenn.— City  will  Issue  3$<iW 
bonds  for  the  purpose  of  improving  i^ 
Asylum  Ave.   viaduct 

Ogden,  Utah. — City  and  County  are  cot- 
sldering  erecting  bridge  over  Ogden  Rfv». 
Committee  of  which  Mayor  Brewer  Is  mta- 
her,  has  been  appointed  to  detrrsuM 
whether  It  would  be  best  to  build  k  n'At 
steel   bridge  or  a  $5,000   concrete   btUfr 

Salt  Lake  City,  UUh.— Utah  Llp^bt  *  »}■ 
Co.  is  to  build  concrete  bridge  over  cad 
on  South   4th   St. 

Railroads 

Items  Arranged  Alphabetically  by  Stat«» 

Huttig,  Ark. — Louisiana  ft  Pine  Blufl  R'. 
has  let  contract  to  S.  R.  Neal,  Huttlc.  W 
constructing  15-mlle  extension  from  Dnikr 
Junction  to  New  London.  A  15-mlh'  »i- 
tension  from  the  latter  point  to  Wllmincivi. 
Ark..  Is  contemplated.  A.  W.  Corkins.  Hsi- 
tig.   Is  General   Superintendent. 

Portland,  Ark.— The  Mississippi  VaU«T  & 
R.  R.  Co.  has  been  incorporated  and  <' 
use  the  former  Portland  &  Southeast  B.  K 
extending  from  Portland  in  Ashley  Coudit. 
In  a  southeastern  direction  through  AMV 
and  Chicot  Counties,  a  distance  of  15  mDM 
The  directors  of  the  company  include  J.  H. 
Byrd  of  St.  Louis,  M.  G.  Price  of  St  LcM 
and  Charles  Sawyer  of  Portland.  Capital 
stock  is  $105,000. 

Hoxle,  Ark. — Eastern  capitalists,  arraril- 
ing  to  advices  from  this  city.  propo»e  i» 
construct  a  standard  gage  railroad,  to  !• 
laid  with  60  or  65-lb.  new  steel  rail,  tn'i 
Hoxle,  LAwrence  County,  Ark.,  in  a  w»»- 
terly  direction  to  Smithvllle.  iMwmn 
County,  Ark.,  25  miles.  This  will  incit* 
also  the  construction  of  a  standard  >t«< 
drawbridge  across  Black  River,  nine  mM 
west  of  Hoxle.  The  road  Is  to  be  knowii  <* 
the  Lawrence  County  R  R  Maxwell  C«{- 
fin.    Little  Rock,   Is  interested. 

Nez  Perce,  Idaho. — Farmers  near  thia  dir 
are  donating  labor  and  ties  for  the  constmr- 
tlon  of  a  14  mile  road  to  connect  with  tht 
Grangevtlle  extension  of  the  Northern  Pa- 
cific  Ry.    near  Volmer. 

Llbertyvllle,  la.— Chicago,  Rock  Island  t 
Paclflo  Ry.,  according  to  reports,.  Is  to  con- 
struct a  new  line  between  this  place  a»4 
Eldon,  la.,  and  will  also  change  Its  ysrdt 
and  round  house  at  the  latter  place.  J  R 
Berry,   Chicago,   III.,   Is  Chief  Ernglneer. 

Windsor,    III. — It    Is    reporied    that    areott 
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'  tbe  McKlnley  Electric  Railway  Systems, 
'.  which  W.  B.  McKlnley,  Champaign.  111., 
President,  are  negotiating  with  the 
rabash  R  R.  for  the  tatter's  12-mlle  stretch 
!  track  between  Windsor  and  Stewardson, 
ir  the  purpose  of  converting  It  Into  an 
iterurt>an   line. 

CofTeyvllle,  Kan. — According  to  advices 
vm  tnls  puice  actual  construction  work  Is 
>  be  started  here  in  February  on  the  Cof- 
lyviUe  &  Memphis  R..  R.  Bonuses  of  over 
K>.00O  have  already  been  offered  for  the 
instruction  of  the  road. 
Louisville,  Ky. — Kentucky  &  Indiana 
ridge  &  R.  R.  Co..  Wra.  N.  Mitchell.  Chief 
nglneer,  Louisville,  has  asked  County  Fls- 
il  Court  for  permission  to  extend  Its  tracks 
nm  the  city  limits  to  the  State  Fair 
rounds. 

Padueah,  Ky. — Chicago  &  ICastern  Illinois 
.  R.,  which  terminates  at  Joppa.  III..  20 
illcs  from  here,  it  Is  said  to  contemplate 
(tending  iU  line  to  this  city.  R.  H.  How- 
rd.   Chicago.  111.,  Is  Engineer  M.   of  W. 

Padueah,  Ky. — The  Commercial  Club  and 
astern  capitalists  are  taking  steps  to  In- 
>r{K>rate  a  company  to  build  a  railroad  to 
)nneot  Padueah  with  the  Big  Four  rall- 
)ad.  Surveys  have  been  made  on  the  one 
de  of  the  Ohio  River  and  soundings  taken 
ir  a  bridge  8ur\ey  are  now  under  way  from 
aducah   to  a  point  opposite  Metropolis,   III. 

Roosevelt,  Minn. — The  construction  of  an 
Ir  line  railway  between  this  place  and  Thief 
Iver  Falls  Is  under  consideration  and  lo- 
ll committee  consisting  of  A.  J.  Hartwood. 
,  J.  Cones  and  R.  D.  Jones  has  been  ap- 
olnted  to  confer  with  a  similar  committee 
t  Thief  River  Falls.  The  road  would  afford 
Irect  transportation  for  the  timber  products 
t  the  northern  border  to  the  prairies  of 
iorth    Dakota. 

Butte,  Mont.— <:hlcago  &  Northwestern 
iy.,  which  last  year  completed  Its  line  to 
telle  Fourche,  S.  Dak.,  is  said  to  be  plan- 
ing to  make  an  extension  to  Miles  City. 
lonL,  and  west  to  the  Pacific  Coast.  Sur- 
eys  have  been  completed  to  Past  Miles 
:ity  and  the  steel  sufficient  to  build  to 
files  City  Is  said  be  at  Belle  Pourche.  E. 
'.  Carter.  Chicago,  III.,  Is  Chief  Engineer. 

Nashville,  Tenn.— The  Nashville  &  Hunts- 
Itle  R.  R.  Is  said  to  have  made  financial 
rrangements  for  building  from  Nashville, 
?fnn.,  to  Uuntsvllle.  Ala..  107  miles,  and 
rork  will  begin  as  soon  as  security  covering 
be  local  subscriptions  is  obtained.  It  Is 
xiiected  to  have  the  line  completed  early 
n  1»09. 

Cleveland,  Okla. — Press  reports  from  this 
tace  quote  C.  S.  Corrlgan,  Qalveston,  Tex., 
'hief  Engineer  of  the  Tankton  Southern 
ty.,  as  stating  that  active  construction 
rork  on  the  proposed  railroad  would  be 
ommenced  within    three   months. 

Muskoaee,  Okla. — St.  Louis  &  Oklahoma 
Southern  Ry.  Co.  has  been  Incorporated  and 
imposes  the  construction  of  a  line  275  miles 
ong.  extending  from  a  point  near  Gravltsh. 
Jenton  county.  Ark.,  to  a  i>oint  near  Ober- 
In.  Br>-an  county.  Okla.  Capital  stock  Is 
lO.Ooo.OOO  and  the  Incorporators  are:  Henry 
!.  Baker  and  Walter  R.  Eiiton,  of  Musko- 
lee:  and  James  B.  Chrlstensen.  Clayton  L. 
Slower  and  John  H.   Elton,  all  of  St.  Louis. 

Dallas,  Tex. — The  Union  Central  Ry..  ac- 
«rdin9  to  advices  from  this  city,  will  begin 
he  work  of  surveying  from  Dallas.  Tex., 
o  New  Orleans,  La.,  next  month.  The  first 
Ink  between  Dallas  and  Irondale.  $0  miles, 
rill  be  constructed  as  soon  as  surveys  have 
leen  completed.  The  line  as  proposed  will 
ouch  the  towns  of  Nacogdoches.  Palestine. 
)an  Augustine  and  Hemphill  in  Texas,  and 
>pelou8aB  and  Algiers  in  t^uisiana. 

Austin,  Tex. — State  Railroad  Commission 
las  Issued  orders  directing  several  railroads 

0  improve  the  conditions  of  their  lines  in 
Texas.  The  Texas  &  Pacific  Ry..  B.  S. 
ffathen.  Chief  Engineer.  Dallas,  Tex.,  was 
ilrectcd  to  improve  Its  entire  eastern  dlvls- 
OD  and  the  division  from  Whltesboro  to 
forth  Worth,  comprising  an  entire  distance 
yf  490  miles.  New  ballast  Is  ordered,  and 
tiso  that  75-lb.  rails  be  laid  on  82  miles  of 
rark.  and  56-lb.  rails  from  Sherman  east 
;o  Bagwell.  The  International  &  Great 
lorthem  R.  R..  O.  H.  Crittenden.  Resident 
Engineer,  Palestine,  Tex.,  was  directed  to 
nllast  with  stone  or  gravel  the  entire  main 
ine  from  Longview  to  I^redo;  to  ballast 
Kith  sand  the  Mlneola.  Georgetown  and 
Henderson  branches,  and  to  relay  with  75- 
b.  rails  the  division  from  San  Antonio  to 
lisredo  and   the  Minleoa   branch. 

Electric  Railways. 
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WInslow,  Ariz.— Dr.  H.  L.  Chllson.  Wlns- 
lav,    has  asked    County    Commissioners    for 

1  franchise  for  an  electric  or  steam  rail- 
ray  from  Holbrook   south. 


Acworth,  Q«.^<:ity  Council  has  been 
asked  for  franchise  through  its  streets  for 
an  electric  railway.  The  road  as  projected 
is  to  run  from  Acworth  to  Kennesaw,  Lena. 
Noonday,  Elisabeth,  thence  to  Marietta,  and 
north  to  connect  with  Allatoona,  Bartow, 
Hugo.  Emerson  to  Cartersvllle.  A  part  of 
tbe  track  has  already  been  laid  and  a  large 
amount  of  the  machinery  ordered.  Work 
will  be  pushed  forward  at  once,  It  is  said. 
Austyn   Granville,  New  York,   is  interested. 

Fitzgerald,  Ga. — With  principal  office  in 
this  city  and  capital  stock  of  $50,000  the 
Fitsgerald  &  Ocllla  Electric  Ry.  &  Power 
Co.   has   been  chartered.     The  company  pro- 

Eoses  to  operate  an  electric  railway  In  and 
etween  Ocllla  and  Fltsgerald  and  also  to 
furnish  electric  light  and  power.  Among  the 
incorporators  are  S.  T.  Holzendorf  and  two 
others  of  New  York,  L.  C.  Holzendorf  of 
Valdosta.  C.  P.  Holzendorf  of  Atlanta,  R.  I. 
Klrkland  of  Irwin  county.  C.  A.  Holzendorf, 
T.  M.  Parsons,  D.  B.  Jay  and  Clayton  Jay 
of  Fitzgerald,  and  B.  F.  Holzendorf  of 
Douglas. 

Lewlston,  Idaho.^Cltlzens'  committees 
have  been  appointed  from  Lowiston,  Clarks- 
ton,  Anatone  and  Cloverland  to  consider 
proposition  of  Frank  McKean,  an  engineer 
representing  Eastern  parties,  for  the  con- 
struction of  an  electric  railway.  45  miles 
long,  from  Lewlston  to  Anatone  and  Clover- 
land. 

Red  Bud,  III.— Red  Bud  &  Belleville  In- 
terurt>an  Ry.  Co.  has  been  incorporated  and 
proposes  to  construct  a  railroad  from  Red 
Bud  through  the  counties  of  Monroe  and 
St,  Clair,  to  Smithton.  The  incorporators 
are:  Conrad  Becker.  C.  C.  Smith  and  Her- 
man Shryver,  of  Red  Bud;  John  Keller,  of 
Hecker.  and  Ben  A.  Gundlach.  of   Belleville. 

Frankfort,  Ind. — It  Is  said  here  that  neces- 
sary capital  has  been  secured  to  assure  the 
construction  this  summer  of  the  Frankfort. 
Delphi  &  Northern  Traction  line.  W.  H. 
Cohee.  Frankfort,  is  Vice  President  and 
General  Manager. 

Padueah,  Ky. — Surveys  are  reported  to 
have  been  completed  for  a  route  for  the  In- 
terurban  road  between  Padueah  and  May- 
fleld,  Ky..  which  the  Padueah  Southern 
Electric  Ry.  Co.  proposes  to  construct.  Plans 
and  estimates  are  being  made  by  the  West- 
inghouse   Electric   &   Mfg.    Co. 

Shreveport,  La. — ^John  Lorens  of  Jackson. 
Miss.,  has  asked  Council  for  a  franchise  to 
construct  and  operate  an  electric  car  line 
here.  He  proposes  to  connect  several  new 
suburban  additions  with  the  city  proper, 
particularly  residence  sections,  and  to  haul 
freight,  express  and  passengers. 

Berrien  Springs,  Mich. — The  Southern 
Michigan  Ry.  Co..  J.  McM.  Smith,  General 
Manager,  South  Bend,  Ind..  which  operates 
an  electric  line  between  St.  Joseph  and 
South  Bend  through  Nlles  and  Berrien 
Springs,  has  decided  to  make  the  latter 
place  a  sununer  resort. 

Dickinson,  N.  Dak. — Dickinson  &  Southern 
Ry.  Co.  is  being  formed  here  to  build  an 
electric  railroad  next  summer  from  Dickin- 
son to  the  country  south  to  connect  with 
the   Milwaukee   road. 

Brooklyn,  N.  Y. — Board  of  Estimate  of 
New  York  City  and  the  New  York  & 
Queens  County  Ry.  Co.,  9  Borden  Ave.,  Long 
Island  City,  have  agreed  upon  the  terms 
for  an  extension  of  the  electric  railway  to 
Whitestone. 

Fayettevllle,  N.  V. — Fayetteville  Gypsum 
Co..  Geo.  E.  Dougherty,  Superintendent,  has 
secured  rights  of  way  and  proposes  to  com- 
mence construction  work  this  spring  on  a 
1^-mlle  electric  railway,  to  extend  from 
Its  quarries  to  the  Erie  Canal.  A  power 
plant  and  crushing  plant  will  also  be  erect- 
ed.    The  road  Is  to  be  used  for  freight. 

Buffalo,  N.  v.— The  Upstate  Public  Serv- 
ice Commission  has  granted  the  application 
of  the  Buffalo,  Lockport  &  Rochester  Ry. 
Co..  for  permission  to  cross  the  spur  track 
of  the  New  York  Central  &  Hudson  River 
Railroad  in  Brockport;  also  the  application 
of  the  company  as  to  Its  crossing  by  an 
overhead  bridge  the  Niagara  Falls  branch 
of  the  New  York  Central  &  Hudson  River 
R.    R..   in    Royalton. 

Claremore,'  Okla. — A  franchise  has  been 
granted  to  George  Wytell,  of  this  city,  and 
Joseph  McDermott,  of  Virginia,  to  operate  a 
street   railway   here. 

Chehalls,  Ore. — Press  reports  state  that 
B.  J.  Weeks  of  the  Chehalls  &  Centralla 
Ry.  ft  Power  Co.  has  purchased  and  pro- 
poses to  move  from  southern  California  the 
rails,  rolling  stock  and  power  equipment  of 
a  10-mlle  Tnterurban  electric  railway,  and 
to  use  the  material  for  the  proposed  line 
between  Chehallls  and  Centralla.  F.  H. 
Hubbard,   Centralla.  is  President. 

Eugene,  Ore. — Portland.  Eugene  &  East- 
ern Electric  Ry.  Co.  has  taken  over  propetry 
and  franchise  of  the  Eugene  &  Eastern  Ry. 
Co.      The    Eugene     &    Eastern    operates    a 


street  railway  system  in  EuTene  and  pro- 
poses to  build  soon  to  Springfield.  Fran- 
chises are  also  held  in  Salem  and  Albany 
and  ultimately  the  road  will  be  extended  to 
Portand.  E.  W.  Hall,  PorUnd,  Ore.,  is 
Secretary. 

Aberdeen,  8.  Dak. — J.  A.  Cleaver,  Huron, 
S.  Dak.,  is  stated  to  be  taking  steps  to  se- 
cure franchise  for  construction  of  electric 
street   railway   here. 

Pierre,  S.  Dak. — A  company  has  been  in- 
corporated with  nominal  headquarters  in 
this  city,  for  the  purpose  of  building  an 
electric  line  from  St.  Paul  to  Seattle,  with 
a  branch  from  Fargo  to  Aberdeen.  Under 
the  provisions  of  Its  charter  it  can  operate 
a  railway  power  plants  and  supply  lights 
and  power  along  Its  proposed  line,  which 
Is  to  cross  the  states  of  Minnesota,  North 
Dakota.  Montana,  Idaho  and  Washington, 
and  to  extend  down  Into  South  Dakota. 
The  new  line  Is  capitalized  at  $500,000,000. 
The  Incorporators  are:  Samuel  A.  Phillips 
of  the  New  York  Life  Building,  St.  Paul; 
James  W.  Mossop  of  St.  Paul;  David  Phil- 
lips, Mazeppa.  Minn.:  William  C.  Webber, 
Rochester,  Minn.;  Glen  W.  Martens.  Pierre, 
Is  the  agent  for  the  company  In  South  Da- 
kota. 

Houston,  Tex. — Houston  Electric  Co.. 
Daniel  Daly,  Manager,  has  been  granted 
franchise  to  extend  its  line  on  the  Harris- 
burg  Road,  and  will  commence  work  before 
May   1,   it  is  said. 

Sewers. 

Items  Arranged   Alphabetically   by   States. 

Birmingham,  Ala. — Residents  of  East 
Birmingham  have  appointed  committee. 
Spencer  J.  Wilkes.  Chairman,  to  take  up 
matter  of  incorporating  that  place,  and  the 
floating  of  bonds   for  installing  sewers,    etc. 

Globe,  Ariz.— City  Clerk  has  been  In- 
structed to  get  Into  communication  at  once 
with  municipal  and  sanitary  engineers  tor 
the  purpose  of  securing  plans  and  specifica- 
tions lor  a  modern  sewer  system  for  the 
city. 

San  Francisco,  Cal. — Board  of  Supervisors 
has  taken  steps  for  a  bond  Issue  of  $35,000,- 
000  to  be  spent  for  municipal  projects.  A 
new  sewer  system  to  cost  14,000,000  is  one 
of  the  projects.  Marsden  Manson  is  City 
Engineer. 

Mountain  Home,  Idaho. — Installation  of 
sewer  system  by  this  place  is  under  con- 
sideration. Estimates  of  cost  are  being  se- 
cured and  matter  will  be  voted  on.  1.  A. 
Purtlll  Is  Interested. 

Aurora,  III. — Extension  of  sewers  in  $rd 
and  4th  Wards  will  probably  be  made  this 
year. 

Carrollton,     III. — City     will     Install    sewer  ' 
system  to  cost  $25,000. 

La  Porte,  Ind. — City  Attome>  has  been 
directed  to  prepare  resolution  providing  that 
City  Engineer  make  estimates  for  the  con- 
struction of  a  trunk  sewer  system  to  cost 
$50,000. 

Terre  Haute,  Ind.— City  Engineer  has 
plans  under  way  for  a  brick  sewer,  to  cost 
$10,000  and  for  a  vitrified  pipe  sewer  on 
south  Third   St.,   to  cost  $2,000. 

Vincennes,  Ind. — City  Engineer  la  prepar- 
ing plans  for  the  construction  of  a  concrete 
sewer,   estimated  cost  $60,000. 

Wichita,  Kan. — City  Engineer  Is  preparing 
estimates  for  a  sewer  for  College  Hill. 

Wichita,  Kan.— City  will  at  once  call  for 
bids  for  constructing  West  Side  sanitary 
sewer.      Estimated   cost   is  $83,684. 

Mullan,  Idaho. — City  Is  to  have  sewer  sys- 
tem constructed  at  estimated  cost  of  about 
$16,000. 

Easton,  Md. — Sewerage  Commission.  Gen. 
Joseph  B.  Seth,  Chairman,  has  approved 
plans  of  Williams,  Proctor  &  Potts,  Engi- 
neers, 17  Battery  PI.,  New  York.  N.  Y., 
for  sewer  system  for  this  place.  Cost  will 
be  about  $36.36S. 

Laurel,  Md. — The  Laurel  Improvement 
Association  has  recommended  to  the  Mayor 
and  City  Council  of  Laurel  that  the  legisla- 
ture be  asked  to  authorize  bonds  to  be  is- 
sued in  the  sum  of  $35,008  for  the  purpose 
of  installing  sewer  system. 

Fenton,  Mich. — Riggs  &  Sherman,  The 
Nasby,  Toledo,  C.  have  practically  complet-- 
ed   plans    for  sewer  system   for  this  city. 

Pascagoula,  Miss. — Council  has  passed  or- 
der to  Issue  J20.000  of  bonds  for  street  Im- 
provement and   storm   sewers. 

East  Rutherford  (P.'O.,  Rutherford),  N.  J. 
— This  place  has  voted  to  construct  sewer 
system    to   cost   $50,000. 

Hempsted  (L.  I.)  N.  Y. — Proposition  may 
be  voted  on  by  this  village  for  the  estab- 
lishment of  a  sewer  system. 

Ashtabula,  O.— State  Board  of  Health  has 
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approved  plans  (or  sewers  (or  west  end. 
and  construction  work  will  probably  be 
started  this  summer. 

Gallon,  O. — Council  has  taken  preliminary 
steps  to  Install  sanitary  sewerage  and  will 
secure   engineer. 

Struthers,  O. — City  Engineer  Montgomery 
Is  working  on  plans  (or  sewer  systems  (or 
this  place. 

College  Hill  (P.  O.  Sta.  Cincinnati),  O.— 
A  MB.OOO  bond  Issue  (or  building  sewer  sys- 
tem has  been  voted  here. 

Canton,  O. — City  Engineer  has  been  in- 
structed to  prepare  plans  (or  sewer  on  west 
side  o(  public  square. 

Lockland,  O.— Village  Councils  o(  Hart- 
well,  Lockland,  Wyoming,  three  small  towns 
near  Cincinnati,  are  considering  the  con- 
struction o(  a  joint  sewage  disposal  plant. 
Rlgga  &  Sherman,  The  Nasby,  Toledo,  O., 
are  engineers  (or  'the  Wyoming  sewer  sys- 
tem. 

Sellwood,  Ore. — Board  o(  Trade  has  had 
plans  prepared  by  H.  It.  Gilbert  (or  a  sew- 
,er  system. 

Altoona,  Pa. — City  Engineer  Engstrom 
will  recommend  enlargement  o(  city  sewer 
system. 

Chester,  Pa. — Bids  are  to  be  asked  shortly 
(or  constructing  sewers; 

Harrliburg,  Pa. — State  Commissioner  o( 
Health  Is  considering  plans  (or  sewage  dis- 
posal plant  (or  the  towns  and  boroughs 
whose  sewers  empty  Into  Cobbs  and  Darby 
Creeks.  Albert  F.  Damon,  Jr..  Engineer 
(or  the  above  towns  has  prepared  a  plan 
for  the  disposal  o(  the  sewage  by  means 
o(  septic  tanks  and  contact  beds.  The  cost 
o(  the  system  would  be  about  $160,000. 
The  places  interested  are  Darby,  Colwyn, 
Yeadon,  Lansdowne,  Upper  Darby,  ClKton 
Heights,  Aldan,  CoUlngdale,  Sharon  Hill, 
Glendolden,  Norwood  and  Prospect  Park. 

Lewlsburg,  Pa. — This  place  is  to  Improve 
part  o(  Its  sewer  system. 

Meadvllle,  Pa. — This  city  will  have  to  In- 
stall a  sewage  disposal  plant  to  cost  about 
$35,000.     B.  P.   Miller  Is  City  Engineer. 

Washington,  Pa.— State  Health  Depart- 
ment has  granted  Washington  Borough  per- 
mission to  erect  a  sewage  disposal  plant. 
The  borough  o(  East  Washington  has  also 
been  required  to  cease  dumping  sewage  In- 
to streams  and  to  make  new  provision. 

Wllllamsport,  Pa.— This  city  is  consider- 
ing erection  oi  sewage  disposal  plant. 

Arlington,  Tex. — City  Council  Is  consider- 
ing Installation  o(  sewer  system. 

Scalp  Level,  Pa, — Borough  Council,  A.  H. 
Straub,  President,  has  passed  ordinance  (or 
construction  o(  sewer  system.  Estimates  o( 
cost  have  not  been  made. 

Denton,  Tex.— Col.  M.  P.  Kelly,  Gaines- 
ville Tex.,  who  has  (ranchlse  to  put  In  sew- 
erage here,  is  said  to  be  securing  materials 
so  that  construction  work  can  be  started  by 
Feb.  16. 

San  Antonio,  Tex. — Prospect  Hill,  a  sub- 
urb o(  this  city,  is  to  vote  on  Issuing  bonds 
(or  $43,000  (or  installing  sewers. 

Belllngham,  Wash. — City  Engineer  has 
been  instructed  by  City  Council  to  make  a 
survey  o(  Whatcom  Creek  (or  the  purpose 
o(  arranging  preliminary  plans  (or  a  trunk 
sewer  to  drain  practically  the  entire  north 
side  o(  the  city. 

Menominee  Falls,  Wis. — Plans  and  speclfl- 
catlons  (or  a  sewerage  system  will  be  pre- 
pared by  W.  O.  Kirchoffer,  Consulting  En- 
gineer, Madison,  Wis. 

West  Salem,  Wis. — Construction  o(  sewer 
system  here  Is  contemplated.  F.  S.  Bolles 
Is  securing  data. 

Water  Supply. 
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San  Francisco,  Cal. — A  bond  Issue  (or  $35.- 
000,000  Is  proposed  by  this  city,  the  pro- 
ceeds to  be  used  (or  various  municipal  pro- 
jects, among  which  is  an  auxiliary  water 
system  (or  fire  protection. 

Coeur  d'Alene,  Idaho. — Pimrock  Water. 
Light  &  Power  Co.  has  been  incorporated 
and  proposes  to  establish  water  plant  (or 
supplying  this  place.  Capital  stock  Is  $150,- 
000  and  Incorporators  Include  Dr.  I.  Li.  Mc- 
Gee,  Dr.  C.  W.   Cralsk  and  P.   J.  Scallon. 

Quasqueton,  la. — Town  Council  has  grant- 
ed an  electric  light  and  waterworks  (ran- 
chises  to  Stephen  B.  Howard,  railroad  pro- 
moter. 

Qalena,  III. — Galena  Waterworks  Co.  has 
sold  out  to  the  Interstate  Public  Service 
Co.,  an  eastern  syndicate  which  has  filed 
$300,000  Incorporation  papers  to  acquire, 
own,  control,  construct,  enlarge  and  main- 
tain waterworks,  gas,  electric  light,  heat 
and  power  plants  at  Galena.  111.,  and  else- 
where within  and  without  the  state. 


Topeka,  Kan. — Waterworks  trustees  are 
planning  rearrangement  o(  some  o(  the  larg- 
'  er  water  mains. 

Orand  Rapids,  Mich. — Board  Public  Works 
will  soon  ask  bids  (or  a  new  12,000,000  gal- 
lon pump. 
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BREAKWATER,  ETC.— U.  S.  Engineer 
Office,  Milwaukee,  Wis..  Jan.  24.  1908— 
Sealed  proposals  for  building  relntorced  con- 
crete caisson  breakwater,  pile  pier,  and 
plank  cribs,  removing  old  pier,  and  dredging 
at  Algoma  Harbor,  vVisconsin,  will  be  re- 
ceived here  until  2  p.  m.,  Feb.  24,  190$,  and 
then  publicly  opened.  In(ormatlon  (urnlshed 
on  application.    W.  V.  JUD80N,  maj.,  engrs. 


SEWER  SYSTEM. 

Beaton,  Ohio. 

Sealed  proposals  will  be  received  by  the 
Clerk  o(  the  Village  o(  Blaton,  Ohio,  until 
twelve  o'clock  noon  (standard  time),  Wed- 
nesday, February,  19,  1908,  (or  the  Installa- 
tion o(  a  sewer  system  o(  sanitary  and 
storm  sewers.  Including,  approximately,  109,- 
600  (t.  o(  sewer  pipe,  8  to  24-ln.,  8,830  (t.  o( 
brick  or  concrete  sewer,  27-ln.  to  42-ln., 
with  the  necessary  manholes,  flush  tanks, 
catch  basins.  Inlets,  etc.  100.600  (t  4  to  10 
(t.  deep:  12,300  (t.  10  to  18  (t.  deep:  1,220 
(t.  18  to  24  (t.  deep. 

A  certifled  check  (or  One  Thousand  Dol- 
lars to  accompany  each  bid;  and  the  amount 
o(  bond  required  will  be  Thirty  Thousand 
Dollars. 

Plans  and  speclflcatlons  may  be  seen  and 
blank  (orm  o(  proposals  and  contract  ob- 
tained at  the  Council  Chamber  o(  said  vil- 
lage. 

The  right  Is  reserved  to  reject  any  or  all 
bids. 

By  order  o(  the  Council  o(  the  Village  o( 
Eaton.  Ohio. 

C.  F.  RESSLER. 
Clerk. 

A.  L.  REID,  Engineer, 
Eaton,   Ohio.  5-2t 


THE 

NEW  YORK  CONTiKENTAL  JEWELL 

FILTRATIOK  COMPANY 

FILTERS 


General  Contractors 
CHICAGO  NEWrnK 


GBBtracton'  Sippllit  md  Hsarj  Hiriin 


Jute 
Joint  SnBwn 

CklttadM 

AD  iOadi  of  CmHov  Id  Oitfv 

scon  MR.  *  sopfiT  ca.'^'eS^TSI^ 


NATURE  ADORNED 

Hy  booklet  gi vei  nme  interesUng  data  oa  >ku 
may  be  accomplished  in  beautifying  and  iapicT- 
ing  the  landscape.  Engineers,  city  and  nuiwl 
offirials  should  aend  for  it. 

P.  R.  MEIER,  I  Broadway,  NEW  YORK 
Consulting  Forester 


CATHEDRAL. 

St.  LouU,  ild 
SEALED  PROPOSALS  will  be  received  al 
the  office  0(  Bamett,  Haynes  &  Bsnid 
Architects,  FVlsco  Bldg.,  St.  LouIk,  ilo.  i 
the  sixteenth  day  o(  March.  1908,  for  oi 
construction  o(  a  church  building  la  ti 
known  as  the  St.  Louis  Cathedral  ic  u 
cordance  with  drawings  and  speclfioiiott 
Complete  drawings  and  speclOcatloiu  wf!l\i 
sent  by  express  to  all  parties  deslrice  t 
submit  estimates  on  the  said  building,  tiM 
receipt  o(  twenty  dollars  to  cover  >ctd 
cost  o(  copies  o(  drawings  and  >pedlla| 
tlons.  The  proposed  letting  to  Include  oil| 
the  superstructure  o(  building.  ezclu>lv«  i 
Interior    flnlshlng.  (-It 

CIRCULAR  420— Portland  Cement-S«l« 
proposals  will  be  received  at  the  OfBet  i 
the  General  Purchasing  Officer,  Uilidi| 
Canal  Commission,  Washington,  D.  C .  m 
10:30  a.  m..  March  IS.  190S,  at  which  tial 
they  will  be  opened  In  public,  (or  (umtitiM 
the   above   mentioned    cement     Blanks  uf 

general  ln(ormatlon  relating  to  thla  ClrR 
ir  (No.  420)  may  be  obtained  from  tU 
office  or  the  offices  o(  the  Asslatant  Ps 
chasing  Agents,  24  State  street.  New  la 
city;  Custom  House,  New  Orleans,  La  .IK 
North  Point  street,  San  F'lanclsco.  Cal.  «• 
410  Chamber  o(  Commerce  Buildlnc  n 
coma.  Wash.;  also  (rom  the  V.  8.  Enflvn 
Offices  In  the  (oUowlng  cities:  Loa  Anp)^ 
Cal.;  Baltimore,  Md.;  Philadelphia,  f^ 
Pittsburg,  Pa.;  Boston,  Mass.:  Buffalo.  •! 
T.;  Cleveland,  Ohio;  Cincinnati.  Ohio.  CM 
cago.  111.;  St.  IjOuIs,  Mo.;  Detroit,  MB 
Milwaukee.  Wis.;  St.  Paul.  Minn.;  O* 
tanooga.  Tenn.;  Louisville,  Ky.,  and  VA 
bile,  Ala.  H.  F.  HODOES.  lleut.  col .  wffl 
o(  engrs.,  U.  S.  A.,  general  purcbatlnjc  <i 
fleer. 


TANK,  ETC— Office  o(  the  Con«tnK«< 
9.  M.,  Madison  Bka.,  N.  T..  Jan.  11.  IWi 
Sealed  proposals,  in  triplicate,  will  be  ^ 
celved  here  until  2  p.  m.,  Feb.  15,  1908.  H 
then  opened,  (or  constructing  a  300,000  pj 
Ion  steel  tank,  quartermaster  stable  uj 
wagon  shed,  one  set  o(  quarters,  about  i.^ 
square  (eet  o(  concrete  sidewalk,  and  r* 
modeling  old  mess  building.  In(ormstM 
(urnlshed  on  application.  Envelopes  «« 
talnlng  proposals  should  be  endorsed  "Fra 
posals  (or  Construction  Work."  and  aj 
dressed  to  constructing  Q.  M.  R.  W.  DRrRI 
2d  lleut..  9th  In(.,  constructing  Q.  M. 
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tracts awarded,  bidding  prices,  etc.,  will  be 
especially  acceptable. 

BIDS  ASKED 


Bridges. 

CleveUnd.   O Jan.  22 

St.  Charlea,  Ho Oct.  M 

HunUvlUe,  Mo Jan.  29 

Borden,    Ind Feb.  5 

Monterrey,   Mez Feb.  6 

Monterrey,   Mex Feb.  6 

Jeaersonville,   Ind Feb.  12 

Richmond,  Tex.    Feb.  6 

Newark,    O Feb.  B 

Grand   Island,   Neb Jan.  it 

'Waterloo,  la Feb.  5 

Brandon,   Man Feb.  20 

Center,  Kan Feb.  12 

Cleveland,  O.    Feb.  5 

Westmoreland.  Kan Feb.  12 

GuKport.    Miss Feb.  5 

Neligh,    Neb Jan.  2( 

Fergus  Falls,   Minn Feb.  12 


Feb. 

It. 

■nab. 

It. 

rtb. 

14. 

Feb. 

16. 

Keb. 

16. 

Feb. 

16. 

Feb. 

16. 

Feb. 

17. 

Keb. 

17. 

Feb. 

18. 

Feb. 

19. 

Keb. 

20. 

Fftb. 

24. 

F«b. 

28. 

Feb. 

29. 

Mar. 

2.  1 

Mar. 

8. 

Mar. 

«.  1 

Feb. 

12. 

Feb. 

12. 

Feb. 

12. 

Feb. 

13. 

Frt). 

14. 

Feb. 

14. 

Feb. 

14. 

Feb. 

14. 

Feb. 

14. 

Feb. 

16. 

Feb. 

16. 

Feb. 

16. 

Feb, 

16. 

Feb. 

16. 

Feb. 

16. 

Feb. 

16. 

Feb. 

15. 

Feb. 

15. 

Fab. 

17. 

Feb. 

17. 

Feb. 

17. 

Feb. 

17. 

Feb. 

17. 

Feb. 

17. 

Feb. 

17. 

Feb. 

17. 

Feb. 

17. 

Fab. 

18. 

Feb. 

IS. 

Feb. 

18. 

Feb. 

18. 

Feb. 

18. 

Feb. 

20. 

Feb. 

20. 

Feb. 

20. 

Feb. 

20. 

Feb. 

20. 

Feb. 

20. 

Feb. 

20. 

Feb. 

20. 

Feb. 

20. 

Feb. 

21. 

Feb, 

21. 

Feb 

22, 

Feb. 

24. 

Feb. 

24. 

Keb. 

24. 

Feb. 

24. 

Feb. 

26, 

Feb. 

26. 

Feb. 

26. 

Feb. 

86. 

Feb. 

26. 

Feb 

28 

Feb. 

28, 

Feb. 

28. 

Feb 

29. 

Mar. 

2. 

.Mar. 

2. 

.Mar, 

2, 

Mar. 

3. 

BtdldingB. 


Braall.  Ind Feb.  5 

Fbrt  Du   Pont,  Del Jan.  22 

Cbattanooga,    Tenn Jan.  29 

Agnew,    Cal Jan.  29 

La  Moure,   N.  Dak Jan.  22 

Ashtabula,   O Jan.  29 

Blueneld,    W.    Va Jan.  8 

Edererton,    Wis Feb.  12 

Minneapolis,   Minn Feb.  12 

Itankato,    Minn.    Jan.  16 

Fort  Uncoln,  N.  Dak Jan.  22 

Ship    Island.    Hiss Jan.  22 

DeUolt.   Mich Jan.  22 

Fort    Wright    Wash Jan.  29 

Owensboro,   Ky Jan.  29 

Toano,   Va Feb.  5 

Missoula,   Mont Feb.  12 

Midland,   Tex Feb.  12 

Alpine,   Tex.    Jan.  8 

Cincinnati,    O Jan.  22 

Richmond,    Va.    Jan.  29 

Fort  Warren,  Mass Jan.  t9 

Elamond.   8.   Dak Feb.  5 

W^lchita.  Kan Feb.  6 

Mount  Clemens,  Mich Feb.  12 

Albany,  N.  T Feb.  12 

Columbus,    O Feb.  12 

Columbus,    O.    Jan.  8 

Tork,   Neb Jan.  22 

San  Juan,   N.   Mex Jan.  22 

Las  Animas,   Colo Feb.  S 

Des    Moines,    la Feb.  12 

West  Point.  N.   Y Feb.  6 

W^eat  Point,  N.  T Feb.  5 

Fargo,   N.   Dak Feb.  6 

Marshall,   HI Feb.  5 

Flint,  Mich Feb.  6 

Washington,  D.  C Feb.  5 

New  Orleans,  La Feb.  12 

Kingston,  Pa Feb.  12 

Maryville,    Mo Feb.  12 

Pine   Bluff.    Ark Jan.  22 

Liberty.   Ind Feb.  12 

Caledonia,  Minn Feb.  5 

Fort   Des   Moines,    la Jan.  29 

Fort   Myer,   Va Jan.  29 

Brooklyn.    N.    T Feb.  12 

Garden  .City.    Cal Feb.  12 

Marinette.    Wis Jan.  22 

Fort    Lawton,    Wash Feb.  6 

Solomon,   Kan Feb.  12 

Pittsburg,   Kan Feb.  12 

Magnolia,   Miss Feb.  5 

Tuscaloosa,   Ala Jan.  29 

Atlanta.    Ga Feb.  6 

Portland,  Ore Feb.  12 

Toledo,   O.    Feb.  12 

Colorado   Springs,    Colo Jan.  29 

Lawrence.    Kan Feb.  R 

PlBtUburg.    N.    T Feb.  12 

Cincinnati.  O Feb.  12 


Mar.     3.  Fort    Hunt,    Va Feb.  .1 

Mar.      S.Boston,    Mass Feb.  It 

Mar.      4.  Duluth,    Minn Jan.  89 

Mar.    4.  Fort   Washington,    Md Feb.  6 

Mar.     5.  Red    Wing,    Minn Jan.  29 

Mar.     8.  Rochester,   N.    Y Feb.  5 

Mar.  10.  CahulUa.    Cal Feb.  5 

Mar.  10.  Greenville,    S.    C Feb.  5 

Mar.    10.  Clinton.  la Feb.  12 

Mar.  16.  St.    Louis.    Mo Feb.  5 

Mar.    16.  Pensacola,  Fla Feb.  12 

Mar.    17.  Carthage,    S.    Dak Feb.  12 

Mar.    17.  Los    Angeles,    Cal Feb.  12 

Mar.    23.  Richmond.    Va Jan.  29 

Roads  and  Streets. 

Feb.    12.  Cairo,    ill Feb.  5 

Feb.    13.  North    Olean,   N.    Y Jan.  29 

Feb.    13.  Kansas  City,   Mo Feb.  6 

Feb.    13.  Kansas  City,   Mo Feb.  5 

Feb.    13,  Paint.  Pa Feb.  It 

Feb.    U.Columbus.  O Keb.  A 

Feb.    14.  Indianapolis,    Ind Feb.  12 

Feb.     14.  Buffalo,    N.    Y Feb.  12 

Feb.    17.  Youngstown,   O Feb.  5 

Feb.    17.  Mt.    Vernon,    Ind Feb.  5 

Feb.    17.  Atlanta.    Ga Feb.  6 

Feb.    17.  Youngstown,    O Feb.  12 

Feb.    17.  Indianapolis,   Ind Feb.  12 

Feb.    17.  Montgomery,   Ala Feb.  12 

Feb.    18.  Paris,    111 Feb.  12 

Feb.    19.  Kansas    City,    Mo Feb.  12 

Feb.    20.  Fort   Barrancas,   Fla Jan.  29 

Feb.    20.  Cambridge,    O.    Feb.  6 

Feb.     20.  Freeiwrt,    Pa Feb.  12 

Feb.    21.  Salt  Lake  City,   UUh Jan.  2t 

Feb.    21.  Cincinnati,    O.     Feb.  12 

Feb.    22.  Terre  Haute,  Ind Jan.  22 

Feb.    24.  Winona,    Minn Feb.  12 

Feb.    29.  Cleveland.  O Feb.  12 

Mar.     2.  FayetteviUe,   Tann.    Jan.  16 

Mar.    2.  Fort   Hunt,    Va Feb.  6 

Mar.    2.  Fort    Dupont,    Del Feb.  6 

Mar.     2.  Fort  Meade,   S.   Dak Feb.  12 

Mar.      2.  Erie,  Pa Feb.  12 

Mar.      2.  Vevay,   Ind Feb.  12 

Mar.      2.  Salem,   Ind Feb.  12 

Mar.      8.  Montlcello,    Ind Jan.  29 

Mar.      3.  Peru,  Ind Feb.  12 

Mar.      4.  Peru.   Ind Feb.  12 

Mar.      5.  Coming,  N.  Y Feb.  12 

Apr.      1.  Fort  Wood,   N.   Y.   H Jan.  29 

Sewers. 

Feb.    13.  Cleveland,    O Feb.  6 

Feb.    IS.  WUmette,    III :.Feb.  12 

Feb.    14.  Columbus,    O.    Feb.  6 

Feb.    14.  IndUnapolls,    Ind Feb.  12 

Feb.    17.  North    Milwaukee,    Wis.... Feb.  6 

Feb.    17.  Atlanta,    Oft.    Feb.  6 

Feb.    17.  Indianapolis,    Ind Feb.  12 

Feb.    17.  Webb   City,    Mo Feb.  12 

Feb.    17.  Youngstown,  O Feb.  12 

Feb.    17.  Ehnporia,   Kan Feb.  12 

Feb.    18.  Auburn,    N.    Y Feb.  6 

Feb.    18.  North    Platte,    Neb Feb.  6 

Feb.    19.  Chicago.  HI Feb.  It 

Feb.    19.  Baltimore,    Md Jan.  29 

Feb.    20.  Newark,    O , Feb.  12 

Feb.    21.  Salt  Lake  City,   Utah Feb.  12 

Feb.    21.  Salt  Lake  City,   Utah Feb.  12 

Feb.    24.  Washington.    D.    C Jan.  29 

Feb.    27.  Upper   Sandusky,    O Feb.  12 

Mar.      3.  Marquette.     Mich Feb.  12 

Mar.  17.  Auburn,    N.    Y Feb.  5 

Mar.  2S.  Jackson,    O Feb.  6 

Water  Supply. 

Feb.    14.  Fort  Morgan,  Ala Feb.  5 

Feb.    IS.  Madison  Barracks,   N.  Y..Jan.  22 

Feb.    17.  Lockport.   Ill Feb.  12 

Feb.    26.  Stillwater.    Minn Feb.  12 

Feb.    28.  Brewster,    N.    Y Feb.  6 

Mar.      1.  KIttery,   Me Feb.  12 

Mar.    11.  Elkhart.    Ind Feb.  12 

Mar.  18.  Oakland,    Cal Feb.  6 

Mlscellaneoos. 

Feb.    12.  Indianapolis,  Ind., 

Asphalt  Plant,  Feb.  12 
Feb.    13.  New  York.  N.   Y., 

Unloading  Ashes,  Etc.,  Feb.  6 
Feb.    13.  New   York,   N.   Y., 

Boat  Wagons,  Feb.  6 
Feb.    13.  Syracuse,   N.   Y., 

Concrete  Work,  Etc.,  Feb.  12 
Feb.    14.  Galveston,  Tex., 

Dredge,  Jan.  22 
Feb.    14.  Minneapolis,  Minn., 

Structural  Work,  Feb.  12 
Feb.    17.  Rock  Island,  III., 

Dams,  Jan.  29 
Feb.    17.  Park  Ridge.  N.  J.. 

Dyke.    Dam,    Etc.,  Feb.  6 
Feb.    18.  Albany,   N.   Y., 

Dam  and  Lock,  Jan.  29 
Feb.    18.  Jefferson   Barracks.   Mo., 

Concrete  Platform,  Jan.  29 
Feb.    18.  Wort  Wayne.   Ind., 

Fire  Alarm  System,  Feb.  12 
Feb.    20.  Fort   Huachuca.    Ariz.. 

Swimming   Pool,  Feb.  6 


Feb. 

20. 

Feb. 

20. 

Feb. 

21. 

Feb. 

24. 

Feb. 

24. 

Feb. 

24. 

Feb. 

26. 

Feb. 

27. 

Mar. 

2. 

Mar. 

2. 

Mar. 

3. 

Mar. 

4. 

Mar. 

6. 

Mar. 

10. 

Mar. 

12. 

Mar. 

14. 

Mar. 

14. 

Mar. 

16. 

Mar. 

19. 

Mar. 

31. 

Apr. 

1. 

May 

1. 

Wilmington.   Del., 

Concrete   Work,   Etc.,  Feb.      6 
Annlston.   Ala., 

Wall,  Feb.    12 
Fort    Armlstead,    Md., 

Rebuilding    Wharf,  Feb.    12 
Algoma,   Wis., 

Breakwater,  etc..  Feb.      5 
Madison,   Wis., 

Structural  Steel  Work,  Feb.      6 
Atlantic  City,  N.  J., 

Lighting   Standards,  Feb.    12 
New  York,  N.  Y., 

Steamboats,  Feb.    12 
Aipbler,   Pa.. 

Garbage  Disposal,  Feb.    12 
Toronto,    Ont.. 

Harbor  Entrance,  Feb.    12 
Santa  Monica,  Cal., 

Pier,  Feb.    12 
Key  West,   Fla., 

Breakwater,  Feb.     6 
Fort  Wetherlll,  R  I^. 

Wharf.  Feb.    14 
Grand   Rapids,    Mich., 

Pier  Repairs,  Feb.    12 
Washington,  D.   C, 

Steamer,  Feb.    12 
Trenton,  Ont.. 

Canal   Works,  Jan.    2t 
Buffalo,    N.   Y., 

Concrete  Work,  Jan.    22 
Key  West,   Fla., 

Wharf,  Feb.    12 
Sheboygan   Falls,  Wis., 

Electric  Light  Franchise,  Feb.    12 
North  Chicago,  111., 

Power   Plant,  Feb.    12 
Honolulu.  T.  B., 

Breakwater,  Feb.     fr 
Mt.  Vernon,  Ind., 

Street  Lighting,  Jan.    t» 
Buenos  Aires,  Argentina, 

Subways,  Nov.   tt 


Bzcavation,  Earth  and  Rock. 

Feb.   It.  BalUmora,  Hd., 

Dredging,  Fab.     I 
Feb.   17.  Yankton,  8.  Dak., 

Ditch  Work,  Jan.    S» 
Feb.    17.  San  Francisco,   Cal., 

Dredging,  Feb.     5 
Feb.    18.  Hamilton,  O., 

Ditch   Work,  Feb.    It 
Feb.    18.  Redwood  Falls.,  Minn., 

Ditch  Work,  Feb.    12 
Feb.   19.  Aberdeen,  Wash., 

FUUng,  Dike,  Jan.    16 
Feb.    20.  Batchelor,   la., 

Drainage  Work,  Feb.     5 
Feb.   20.  Indianapolis,  Ind., 

Grading,  Feb.    12 
Feb.    21.  Port  Arthur.  Tex., 

Dredging,  Feb.     6 
Feb.   27.  EsthervlUe,  la.. 

Ditch  Work,  Feb.    12 
Mar.     2.  Fort  Williams,  He., 

Grading,  Jan.    22 
Mar.     8.  Charleston,  Miss., 

Ditch,  Feb.    12 
Mar.     6.  Detroit,   Mich.. 

Canal  Work,  Feb.    12 
Mar.    12.  Ottawa,  Ont., 

Canal   Work,  Feb.    12 
Apr.      1.  Klamath  Falls,  Ore., 

Irrigation  Canal,  Feb.    12 
Apr.    16.  Portland,  Ore., 

Dam  and  Dikes,  Feb.    12 


Materlal8,l[achines,Sapplies,Tools,Etc. 

Feb.    18.  MUwaukee,  Wis., 

Gaa    Producer   Plant,  Jan.      8 
Feb.    12.  Baltimore,   Md., 

Cement,  Sand,  Etc.,  Feb.     5 
Feb.    18.  Pittsburg,  Pa., 

Road  Plank,  Jan.    8t| 
Feb.    IS.  Washington.   D.   C, 

Lumber,    Piles,  Jan.    29 
Feb.    13.  Brooklyn,    N.    Y., 

Sand,  Pitch.  Cement,  Etc.,  Feb.     5 
Feb.    13.  Brooklyn,  N.   Y., 

Masons'  Supplies,  Feb.      5 
Feb.    13.  Pittsburg,   Pa., 

Oak   Plank,  Feb.    12 
Feb.    IS.  Newark,   N.   J.. 

Water  Pipe,  Feb.    18 
Feb.    14.  Milwaukee,   Wis.. 

Fire  Hydrants,  Feb.      5 
Feb.    14.  Jamesville,  N.  Y., 

Water  Pipe,  Feb.    12 
Feb.    14.  Minneapolis,  Minn.. 

Cement,    Pipe,   Etc.,  Feb.    12 
Feb.    14.  Minneapolis,   Minn., 

Fortktnd  Cement,  Feb.   12 
Feb.   16.  Huakegon,  Mich., 

Crushed   Stone,  Jan.    IS 
Feb.    16.  Baltimore.   Md., 

Metal  Work,  Jan.    t» 
Feb.   16.  Richmond,  Va.. 

Brooms,  Feb.     6 
Feb.    16.  Asbury  Park.  N.  J.. 

Fire  Hydrants.  Feb.      5 
Feb.    15.  Washington,  D.  C. 

Electric  Conduits,  Feb.     S 
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IE.  Milwaukee,  Wis., 

Garbage   Boxes,  Feb.   12 
17.  Washinston,   D.   C, 

Hose,   Rope,   Pulleys,   Etc.,  Jan.    19 
17.  Atlanta.  Ga., 

Cement,  Pipe.  Etc.,  Feb.     5 
17.  North  Milwaukee,  Wis., 

Water  Mains,  Feb.    12 
17.  Richmond,  Va., 

Street  Signs.  Feb.    12 


BufldingB. 


17.  Emporia,   Kan., 
Boiler,   Engine, 
17.  Syracuse,  N.  T., 


Boiler,   Engine,  Generator,  Feb.    12 
Pipe,  Feb.    12 


17.  Marlon,   Mass., 

Pumping  Plant,  Feb.    12 

18.  New  York,  N.  if.. 

Sand,   Gravel,   Cement,  Feb.    12 

18.  Washington,  D.  C, 

Cableways,  Feb.    12 

19.  New   York,   N.    Y., 

Telephone  Supplies,  Feb.    12 

18.  Brooklyn,  N.  Y., 

Tar    Melting    Trucks,  Feb.    12 

19.  Brooklyn,  N.   Y., 

Sewer  Pipe,  Feb.    12 
19.  Brooklyn,  N.  Y., 

Paving  Materials.  Feb.    12 
19.  Brooklyn,  N.  Y., 

Oil    Sprinkler.   Feb.    12 
19.  Brooklyn,  N.  Y., 

Road  Machines,   Scrapers,  Feb.    12 
19.  Brooklyn,  N.  Y., 

Steam    Rollers,  Feb.    12 

19.  Brooklyn,  N.  Y., 

Asphalt  Trucks,  Feb.    12 

20.  New  York,  N.   Y., 

Metal    Shelving,  Feb.  .  5 
20.  Washington,   D.   C, 

Wire  Rope,  Hose,   Etc.,  Feb.    12 
20.  Brooklyn,  N.  Y., 
Oils,  Engineers'  Supplies,  Etc.,  Feb.    12 
20.  New  York,  N.   Y., 

Gravel  Mould,  Feb.    12 
20.  Indianapolis,  Ind., 

Bridge  Flooring,  Feb.    20 
20.  New  York,  N.  Y., 

Lumber,   Faints,  Feb.    12 
24.  Chicago,  HI., 

Lamp  Brackets,  Feb.      5 

24.  Washington,    D.    C, 

Crane,  Garbage  Cans,  Etc.,  Feb.      5 
St.  Augusta,   Ga., 

Machinery,  Jan.    29 

25.  Washington,   D.  C, 

Sewer  Pipe.  Feb.    12 

27.  Fort   Morgan,   Ala., 

Pumps,  Boilers,  Etc.,  Feb.    12 

28.  Atlanta,   Ga., 

Conduits,  Feb.      5 
28.  Atlanta,   Ga., 

Ice  Making  Machinery,  Feb.     6 

28.  Atlanta,  Ga., 

Cement,  Feb.     5 

29.  New  York,  N.   Y., 

Elevator  Motor,  Feb.     12 
2.  National  Soldiers'  Home,  Va., 

Motors,  Feb.    12 

2.  Washington,  D.  C, 

Pumps,   Jacks,  Pipe,  Etc.,  Feb.    12 

3.  Dallas,   Tex., 

Pump,  Feb.     5 
3.  Philadelphia,   Pa., 

Pumping  Engines,  Feb.    12 
12.  Washington,    D.    C, 

Portland  Cement,  Feb.      6 
12.  Key   West,   Fla., 

Boiler.  Feb.    12 


BIDS  ASKSD 
Bridges. 


Bida  are  asked  on  following  work,  the 
■ot«a  being  arranged  alphabetically  by 
•tatea: 

Jefferaonvllle,  Ind.— Until  Feb.  15,  by 
County  Auditor,  for  constructing  iron  bridge 
and  substructure  over  Muddy  Fork  In  Bor- 
den. 

Peru,  Ind. — See  under  Bids  Asked— Roads 
and  Streets. 

Center,  Kan.— Until  Feb.  24,  by  O.  H.  Mc- 
Comas,  Trustee  Center  Township,  lor  con- 
structing stone  arch  bridge. 

Westmoreland,  Kan.— Until  Feb.  29,  by 
Alois  Umscheld,  Trustee  Pottawatomie 
Township,  at  County  Surveyor's  OfBcc. 
Westmoreland,  (or  constructing  stone  arch 
bridge  over  Hopkins  Creek,  9  miles  from 
this  place. 

Ferous  Falls,  Minn. — ^Untll  Mar.  i,  by  G. 
H.  Gard.  City  Clerk,  for  constructing  rein- 
forced concrete  bridge  over  Red  River  at 
Mill  St.  C.  A.  P.  Turner,  Engineer,  The 
Phoenix,  Minneapolis,  Minn. 

Brandon,  Man. — Until  noon.  Feb.  20,  by 
Harry  Brown,  City  Clerk,  for  constructing 
bridge  over  Assinibolne  River  at  1st  St. ; 
bids  are  asked  on  reinforced  concrete  bridge 
with  approaches  or  a  steel  bridge  with  ap- 
proaches. 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
ttatea: 

Los  Angeles,  Cal. — Until  8  p.  m..  Mar.  17, 
by  James  Knox  Taylor,  Supervising  Archi- 
tect, Washington,  D.  C,  for  Installation  of  a 
conduit  and  electric  wiring  system  for  U.  S. 
Court  House  and  Post  Office,  etc.,  building 
at  Lios  Angeles.  Separate  bids  are  also 
asked  for  installation  of  hot  water  heating 
and  ventilating  apparatus,  etc. 

Garden  Grove,  Cal. — Until  4  p.  m..  Feb.  24, 
by  Chas.  Small,  Clerk  School  District,  for 
the  erection  and  completion  of  an  8-room 
and  assembly  hall  frame  grammar  school 
building.  A.  C.  Smith,  Architect,  Room  1, 
307  South  Broadway,  Los  Angeles,  Cal. 

Pensacola,  Fla. — Until  3  p.  m.,  Mar.  16, 
by  James  Knox'  Taylor,  Supervising  Archi- 
tect, Washington.  D.  C,  for  the  construction 
of  quarters  and  hospital  buildings  at  Santa 
Rosa  Quarantine   Station,   Pensacola. 

Liberty,  Ind.— Until  10  a.  m.,  Feb.  21,  by 
George  Herron,  Sharpsvllle.  Ind.,  for  con- 
struction of  2-story  brick  school   house. 

Clinton,  la.- Until  Mar.  10.  by  Wm.  E. 
Hayes,  City  Clerk,  for  erection  of  Are  sta- 
tion No.    4. 

Des  Moines,  la.— Until  Feb.  18.  by  J.  C. 
Simpson,  Secretary,  for  erection  of  adminis- 
tration building  on  State  Fair  Grounds. 
Smilh.  WetherlTl  &  Gage,  Architects,  Des 
Moines. 

Pittsburg,  Kan.— Until  Feb.  25,  by  Secre- 
tary Y.  M.  C.  A.,  for  erecting,  complete, 
Y.  M.  C.  A.  building. 

Solomon,  Kan. — Until  Feb.  25,  by  Board 
of  Education,  for  construction  of  12-room 
school  building  here.  Wilmarth  &  Zerbe, 
Architects,    Sallna,   Kan. 

New  Orleans,  La. — Until  noon,  Feb.  20,  by 
Dr.  E.  S.  Lewis,  Vice-President.  Board  of 
Administration  of  the  Charity  Hospital,  for 
the  election  and  entire  completion  of  a  6- 
story  fireproof  hospital,  to  be  known  as  the 
Delado  Memorial,  in  the  city  of  New  Or- 
leans. Crosby  &  Henkel,  Architects,  706 
Morris  BIdg.,  New  Orleans,  La. 

Boston,  Mass. — Until  10  a.  m..  Mar.  3,  by 
Capt.  Ira  L.  Fredendall,  Constructing  Q.  M., 
U.  S.  A.,  263  Summer  St.,  for  the  construc- 
tion, plumbing,  heating  and  electric  wiring 
of  additions  to  brick  hospital  at  Fort  An- 
drews, Pedock's  Island,  Boston  Harbor, 
Mass. 

Mount  Clemens,  Mich.— Until  Feb.  17,  by- 
Paul  Matthews  for  construction  of  ,  brick 
Are  engine  house  for  this  city. 

Minneapolis,  Minn. — Until  7:30  p.  m..  Feb.* 
14,  by  L.  A.  Lydlard,  City  Clerk,  for  making 
alterations  in  building  at  city  crematory. 

Maryvllle,  Mo.— Until  1  p.  m.,  Feb.  20,  by 
George  W.  Demott,  County  Clerk,  for  con- 
struction of  Nodaway  County  poor  house. 
Certified  check  for  $1,000  required  with  bid. 
A.  A.   Searcy,  Architect,  Marj-vllle. 

Missoula,  Mont.— Until  Feb.  15.  by  Uaiver- 
Slty  Library  Building  Commission,  John  M. 
Evans,  for  erection  of  library  building  for 
the  University  of  Montana. 

Plattsburg,  N.  Y.— Until  10  a.  m..  Mar.  2, 
by  Constructing  Q.  M..  Plattsburg  Barracks, 
for  the  construction,  plumbing  and  electric 
wiring  of  a  Q.  M.  stable  and  constructing  a 
wagon  shed  at  this  post. 

Albany,  N.  Y.— Until  3  p.  m.,  Feb.  17,  by 
Board  of  Contract  and  Supply,  Isidore 
Wachsman,  Clerk,  for  alterations  and  im- 
provements to  portion  of  the  third  floor  of 
the  City  Building,  to  be  used  for  the  new 
Are  Alarm  System  for  the  bureau  of  Fire. 

Brooklyn,  N.  Y.— Until  11  a.  ra.,  Feb.  24, 
by  C.  B.  J.  Snyder,  Superintendent  of  School 
Buildings,  Park  Ave.  and  69th  St..  New 
York,  for  repairs  to  electric  equipment  in 
Public  School  109,  Dumont  Ave.,  Brooklyn. 
Security  required  is  $700. 

Cincinnati,  O. — Until  March  3,  by  Board 
of  Education,  D.  W.  M.  Wlthrow,  Chairman 
Building  Committee,  for  the  construction  of 
annexes  to  the  following  schools:  Sixteenth 
District,  Southern,  near  Toung;  Eighteenth 
District,  Hopple  and  Terrace,  and  for  the 
excavation  and  foundations  for  the  Wood- 
ward High  school. 

Columbus,  O. — Until  Feb.  17.  at  office  of 
Strlbllng  &  Lum,  Architects,  85  N.  High 
St.,  Columbus,  for  the  hot  water  heating  at 
the  State  School  for  the  Blind. 

Toledo,  O.— Until  Feb.  29,  by  Board  of 
Education  for  the  construction  of  an  8-room 
addition  to  the  Fulton  St.  school  building. 
Portland,  Ore. — Until  Feb.  28.  according  to 
reports,  by  Building  Committee  Y.  M.  C.  A., 
for  erection  of  Y.   M.  C.  A.  building. 

Kinoston  (P.  O.  Wllkesbarre),  Pa.— Until 
Feb.  20.  by  W.  J.  Trembath,  Secretary,  for 
constructing  a  school. 


Carthage,  8.  Dak.— Until  Mar.  17.  by  B 
R  Corklns,  Secretary  Carthage  Building  Co.. 
Inc.,  for  erection  of  2-story  brick  (or  ce- 
ment) business  block,  50x85  ft.,  at  Carthag«' 
B.  L.  Barber,  Architect,  Denison,  la. 

Midland,  Tex.— UnUl  Feb.  16,  by  F.  B 
Bryan,  Chairman,  for  the  erection  of  a  i- 
story  brick  or  stone  school  building. 

Edgerton,  Wis.— Until  Feb.  14,  at  offlc*  of 
Leenhouts    &    Guthrie.     102     Wisconsin    St 
Milwaukee,  Wis.,  for  work  on  Child  Memorial 
High  School  In  this  city. 

Roads  and  Streets. 

Bids  are  asked  on  following  work,  tbt 
notes  being  arranged  alphabetically  by 
states: 

Montgomery,  Ala. — Until  Feb.  17,  by  Board 
of  Revenue,  J.  T.  Bullen,  County  Engtn«er. 
for  grading  and  graveling  10  miles  of  Plov- 
ers Road,  graveling  3.85  miles  of  Old  Pilu 
Road  and  3.5  miles  of  road  connecting  mmt 

Paris,  III.— Until  7:30  p.  m.,  Feb.  18,  bj 
Board  Local  Improvements,  for  constructioi; 
7,524  sq.  yds.  of  brick  t>avement  on  Ebii 
Washington  St.,  3,368  sq.  yda  of  brick  pav<- 
ment  on  Chestnut  St.  and  9,273  sq.  yds.  ol 
brick  pavement  on  E^aat  Madison  St  W.  T 
Blackburn,   City  Engineer. 

Indianapolis,  Ind.— Until  10  a.  m..  Feb.  17. 
by  Board  Public  Works,  for  two  cootrurt! 
for  grading  and  paving. 

Peru,  Ind. — Until  10  a.  m..  Mar.  4.  br 
Ciiarles  Griswold,  County  Auditor,  for  the 
Improvement  of  a  highway  2Vk  miles  Ions 
located  on  the  county  line  between  Jaclukui 
Township,  Howard  County,  and  Jackjon 
Township,  Miami  County. 

Peru,  Ind.— Until  1  p.  m..  Mar.  :.  bt 
Charles  Griswold,  County  Auditor,  for  tbr 
improvement  of  a  gravel  road  In  Clay  Town- 
ship and  six  gravel  roads  In  Deer  CrMk 
Township,  by  grading,  draining,  pavint 
with  gravel,  culvertlng  and  the  erecUor  of 
bridges  or  arches  where  designated  in  the 
report  of  viewers. 

Salem,  Ind. — Until  1:30  p.  m..  Mar.  2.  by 
Sam  G.  Ellis,  County  Auditor,  for  tbt  con- 
struction of  the  Livonia  and  Orleans  Road 
In  Madison  and  Vernon  Townships,  9.!M  tl 
Jong  and  for  four  roads  In  Jackson  Town- 
ship of  a  total  length  of  39,042  ft. 

Indianapolis,  Ind.— Until  10  a.  m.,  Feb.  H. 
by  Board  Public  Works,  for  grading,  gnvrl- 
Ing  and  rolling  roadway  of  Steele  SL,  and 
for  grading  and  paving  sidewalks  on  Capitol 
Ave. 

,  ysy»)f'  '"««•— UnUl  1  p.  ra..  Mar.  !.  by  L 
J.  Woolen,  County  Auditor,  for  constructimi 
of  1  mile  and  976  ft.  of  gravel  road  lo  York 
Township  and  1  mile  and  4,391  ft.  of  gisvri 
road  in  Posey  Township. 

Winona,  Minn.— Until  Feb.  24,  by  an 
Recorder,  for  paving  Main  and  Center  St». 
with  brick  blocks. 

Kansas  City,  Mo.— Until  11  a.  m.,  Feb.  1», 
by  Oscar  Koehler,  County  Surveyor,  for 
macadamizing  road  leading  through  vlC»i» 
of  Holmes   Park. 

Buffalo,  N.  Y.— Until  Feb.  14.  by  P.  W 
Ward.  Commissioner  Public  Works,  (or  pil- 
ing, repaving  and  macadamizing  portions  "I 
Kenmore  Ave.,  Villa  Ave.  and  Scott  SL 

Corning,  N.  Y.— UntU  noon.  Mar.  5,  by  B. 
H.  Canfleld,  Superintendent  of  Public  Works, 
for  building  about  one  mile  (16.259  sq.  yds,i 
of  brick  pavement  with  cement  curbs  ind 
gutters,  and  also  for  one-fourth  mile  (1.5W 
sq.  yds.)  macadam  pavement  with  oeotni 
curbs  and  gutters. 

Cincinnati,  O. — Until  noon,  Feb.  21.  by 
Fred  Drelhs,  County  Cleric,  for  work  under 
Specifications  No.  629 — For  improvement  o( 
Hamilton  Pike,  from  north  corpoiation  Usf 
of  Mt.  Healthy  to  Butler  County  Unt 
Sprlngfleld  Township. 

Cleveland,  O. — Until  11  a.  m.,  Feb.  ».  ^ 
Julius  C.  Dom,  Countv  Clerk,  for  the  grid- 
ing, draining  and  paving  of  the  Cleveksd 
and  Wooser  Turnpike  from  the  limits  of  tbe 
City  of  Cleveland  to  York  St.,  lo  Psnm 
Township. 

Youngstown,  C— Until  noon,  Feb.  17.  by 
Boari)  Public  Service,  W.  H.  McMillin,  CImIl 
for  grading  Garlick  St.;  also  for  paving  Mur- 
shalT  St. 

Erie,  Pa.— Until  Mar.  2,  by  Board  PublK 
Works,  for  paving  portions  of  9th  and  iJU" 
streets. 

Freeport,  Pa.— Until  7:80  p.  m..  Feb.  ^ 
by  H.  L.  Kiskaddin,  Borough  Clerk,  for  tbr 
following  work:  4,000  lln.  ft.  curbing:  «,«*i 
sq.  yds.  brick  paving:  90  ft.  of  15-in.  iewr 
with  catch  basin  and  manholes:  «0»  <"i. 
yds.  excavation;  7,760  cu.  yds.  fllUng.  The 
Borough  will  purchase  the  paving  brick  or 
block  to  be  used  In  this  work  and  will  re- 
ceive separate  bids  for  the  same.  O.  B.  Fin- 
ley,   Borough  Engineer,  Freeport. 
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P»lnt,  P«.— Until  Feb.  IS,  by  Joseph  W. 
Hunter,  State  Hierhway  Cornmtssloner,  Har- 
risburg.  Pa.,  for  constructing  8,993  ft.  of 
state  road  In  Point  Township,  Somerset 
County. 

Fort  Meade,  S.  Dak.— Until  10  a.  m..  Mar. 
2,  by  Capt.  L.  C.  Scherer,  Constructing  Q. 
M.,  for  the  construction  of  roads,  sidewalks, 
cutters  and  drains. 

Sewers. 

Bids  are  asked  on  following  work,  the 
notes  belns  arranged  alpbabetlcally  by 
•tates: 

Chicago,  III.— Until  10:16  a.  m.,  Feb.  19, 
by  Board  Local  Improvements,  216  City  Hall, 
(or  eight  contracts  for  constructing  tile  pipe 
Mwers  and  two  contracts  for  constructing 
system  of  brick  and  pipe  sewers. 

Wllmette,  III.— UntU  8  p.  m..  Feb.  13  (Re- 
advertlsement),  by  Board  Local  Improve- 
ments, for  constructing  relief  sewer.  All 
bids  received  Jan.  24  for  this  work  were 
rejected.  The  bidders  were:  P.  G.  Morti- 
mer, Olencoe,  III.,  $136,049;  James  Healey  ft 
Son,  Chicago,  $146,251;  Green  ft  Sons,  Ap- 
pleton.  Wis.,  $148.B89;  M.  H.  McGovern,  Chi- 
cago, $149,284.  Charles  N.  Roberts,  Engi- 
neer, 709  Reaper  Block,  Chicago.  111. 

Indianapolis,  Ind.— Until  10  a.  m.,  Feb.  17, 
by  Board  Public  Works,  for  constructing 
local  sewer  in  flrst  alley  north  of  26th  St. 

Indianapolis,  Ind.— Until  10  a.  m.,  Feb.  14, 
by  Board  Public  Works,  for  constructing 
local  sewers  in  Spring  St.  in  alley  east  of 
Gale  St.,  and  in   Roach  Ave. 

Emporia,  Kan.— Until  Feb.  17,  by  Q.  O. 
Uathewson,  City  Clerk,  for  extension  of 
storm  water  sewer  In  Neosho  St. 

Marquette,  MIeh.— Until  3  p.  m..  Mar.  3, 
by  Park  Cemetery  and  Street  Commission, 
J.  F.  Anderson,  Clerk,  for  constructing;  6-ln. 
tUe  sewers  in  4th  St.  and  Oenessee  St. 

Webb  City,  Mo.— Until  S  p.  m.,  Feb.  17, 
by  W.  B.  Smith,  City  Kngineer,  for  con- 
structing 109$  lln.  ft.  of  8-in.  vitrlOed  pipe 
sewer. 

Voungstown,  O. — Until  noon.  Feb.  17,  by 
Board  Public  Service.  W.  H.  McMllIln, 
Clerk,   for  constructing  sewer  in   Shehy   St. 

Newark,  O. — Until  noon,  Feb.  20,  by  Board 
Public  Service,  Albert  C.  Gundlach,  Clerk, 
for  material  and  labor  for  tile  sanitary  and 
drainage  sewer  in  5th   St. 

Upper  Sandusky,  O. — ^Untll  noon,  Feb.  27, 
by  City  Clerk  Stutz,  for  constructing  sewers. 

Freeport,  Pa. — See  under  Bids  Asked— 
Roads  and  Streets. 

Salt  Lake  City,  Utah.— Until  3:30  p.  m., 
Feb.  21.  by  Board  Public  Works,  L.  C.  Kel- 
»ey.  City  Engineer,  for  constructing  outlet 
pipe  for  Intercepting  sewer. 

Salt  Lake  City,  Utah.— Until  3:30  p.  m., 
Feb.  21.  by  Board  Public  Works,  L.  C.  Kel- 
»ey.  City  Engineer,  for  constructing  pipe 
sewers  in  Sewer  Extension  No.   132,  Sec.  8. 

North  Milwaukee,  Wis. — Plans  and  specifi- 
cations for  sewage  pump  plant  and  filter 
beds  for  this  city  are  on  file  at  olBce  of 
Engineering-Contracting,  356  Dearborn  St., 
Chicago,  III.  Bids  are  asked  until  Feb.  17, 
as  stated  in  our  Issue  of  last  week.  Official 
advertisement  will  be  found  elsewhere  In 
this  issue. 


Water  Supply. 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alpbabetlcally  by 
states: 

Lockport,  III.— UnUl  Feb.  17.  by  City  Clerk, 
(or  the  erection  of  a  steel  water  tower  com- 
plete of  150,000  gallons  capacity  150  ft. 
high,  with  the  necessary  foundations,  pip- 
ings  and   frost-prooflng.     Daniel   E.   Fisher. 

Elkhart,  Ind.— Until  10  a.  m..  Mar.  11.  >>y 
Board  Public  Works,  Ethan  L.  Arnold, 
President,  for  furnishing  city  and  inhabit- 
ants with  water  for  a  period  of  25  years  In 
accordance  with  plans  and  specifications  for 
such  water  service  and  the  equipment  for 
furnishing  same  now  on  the  file  with  Board 
o(  Public  Works.  Successful  bidder  will  be 
required  to  commence  erection  of  his  plant 
within  60  days  after  execution  of  contract. 
A  T.  Maltby,  Consulting  Engineer,  803 
Great  Northern  Bldg.,  Chicago,  111.  T.  G. 
Wilkinson.  City  Clerk. 

Klttery,  Me.— Until  1  p.  m..  Mar.  1.  by 
Horace  Mitchell,  Trustee  Water  District,  for 
laying  about  6  miles  of  4-in..  6-ln.,  8-ln., 
and  lO-lo.  water  mains.  L.  E.  Scruton,  En- 
gineer. 

Stillwater,  Minn.— Until  Feb.  26.  by  State 
Board  of  Control,  Capitol,  St.  Paul.  Minn., 
(or  construction  of  water  works  at  state 
prison  at  this  place. 


Bzcayation,  Earth  and  Rock. 

Bids  are  asked  on  following  work,  the 
notes  being  anmnged  alphabetically  by 
states: 

Esthervllle,  la.— Ditch  Work.— Until  Feb. 
27,  by  R  3.  Ridley,  County  Auditor,  for 
constructing  Ditch  No.  26,  the  work  includ- 
ing 44,000  open  ditch,  the  remainder  being 
tile  drain. 

Indianapolis,  ind.— Grading— Until  10  a.  m., 
Feb.  20,  by  County  Commissioners,  for  the 
grading  approaches  to  bridge  over  Crooked 
Creek,  Washington  Township. 

Dstrelt,  Mich.— Canal  Work.— Until  S  p.  m.. 
Mar.  6,  by  Col.  Chas.  B.  L.  Davis,  U.  S. 
Engs.,  Jones  Bldg.,  Detroit,  for  widening 
St.   Mary's   Falls  Canal. 

Redwood  Falls,  Minn.— Ditch  Work.— Un- 
til Feb.  18,  by  t,.  P.  Larson,  County  Auditor, 
for  construction  of  tile  and  open  ditch  No.  7. 

Charleston.  Miss.— Ditch.— Until  Mar.  3, 
by  County  Drainage  Commissioners.  B.  Ba- 
con. Secretary,  for  construction  of  main  ditch 
In  Ascalmore  Drainage  District.  Ditch  is 
to  t>e  about  4  miles  long,  4  ft.  deep  and  20 
ft.   wide;   estimated  cost   $14,000. 

Cincinnati,  O.— Foundation  Excavation. — 
See  under  Bids  Asked — Buildings. 

Hamilton,  O.— Ditch  Work.— Until  Feb.  18, 
by  County  Auditor,  for  ditch  Improvement 
No.    11,  Hamilton  and  Fairfield   Township. 

Klamath  Falls,  Ore. — Irrigation  Canal. — 
Until  2  p.  m.,  Apr.  1.  at  office  of  U.  S.  Re- 
clamation Service,  307  Tllford  Bldg.,  Port- 
land, Ore.,  for  the  construction  of  the  South 
Branch  Canal,  located  about  ten  miles  south- 
east of  Klamath  Falls,  Ore.,  Klamath  Proj- 
ect, Oregon-California.  This  work  consists 
of  the  construction  of  about  5H  miles  of 
canal  Involving  the  excavating  and  embank- 
ing o(  about  300,000  cu.  yds.  of  material, 
mainly  earth.  Official  advertisement  will  be 
found  elsewhere  In  this  Issue. 

Portland,  Ore.— Dam  and  Dikes.— Until  2 
p.  m.,  Apr.  15,  at  office  of  U.  S.  Reclama- 
tion Service,  Tllford  Bldg.,  Portland,  for  the 
construction  of  Clear  Lake  dam  and  dikes 
located  about  56  miles  southeast  -  from  Kla- 
math Falls.  The  dam  requires  the  placing 
of  about  54,000  cu.  yds.  of  earth  and  rock 
fill.  The  dikes  require  the  placing  of  about 
25,000  cu.  yds.  of  earth  and  rock  fill.  Offi- 
cial advertisement  wilt  be  found  elsewhere 
in  this  issue. 

Ottawa,  Ont. — Canal  Work.— Until  4  p.  m.. 
Mar.  12,  by  L.  K.  Jones,  Secretary  Depart- 
ment of  Railways  and  Canals,  for  the  works 
connected  with  construction  of  Section  No. 
3,  Ontario,  Rice  Lake  Division  of  the  Canal. 
Plans,  etc.,  at  office  of  Chief  Engineer  of 
the  Department  of  Railways  and  Canals, 
Ottawa,  at  office  of  Superintending  Engi- 
neer, Trent  Cannl  Peterboro,  Ont..  and  at 
office  of  Mr.  J.  R.  Brophy,  Division  Engineer, 
Trenton,  Ont. 

Mlscellaneoiu. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alpbabetlcally  by 
states: 

Annlston,  Ala.— Wall.— Until  3  p.  m.,  Feb. 
20,  by  James,  Knox  Taylor,  Supervising 
Architect,  for  the  construction  of  a  wall 
along  the  alley  adjoining  the  premises  of 
the  U.  8.  Post  Office  at  Annlston. 

Santa  Monica,  Cal.— Pier.— Until  Mar.  2, 
by  City  Clerk,  for  construction  of  a  pier  at 
Colorado  Ave.,   Santa  Monica. 

Washington,  D.  C. — Steamer. — Until  2  p. 
m..  Mar.  To,  by  MaJ.  M.  Gray  Zalinski,  Depot 
Q.  M.,  for  the  construction  and  complete 
equipment  of  a  twin  screw  steamer  for 
Army  service,  length  165  ft.,  load  line  164 
ft.,  breadth  32  ft.,  depth  17  ft. 

Key  West,  Fla.— Wharf.— Until  11  a.  m.. 
Mar.  14,  by  Capt.  C.  H.  Lanza,  Constructing 
Q.  M.,  for  constructln!;  wharf  at  Fort  Tay- 
lor, Key  West.  Official  advertisement  will 
be  found  elsewhere  in  this  Issue. 

North  Chicago,  III.— Power  Plant.— Until 
noon.  Mar.  19.  by  the  Bureau  of  Navigation, 
Navy  Department,  Washington,  D.  C,  for 
the  power  plant  equipment  In  power  house 
at  the  naval  training  station.  Great  Lakes 
near  North  Chicago,  III.  Plans,  etc.,  with 
Commandant,  Naval  Training  Station,  Great 
Lakes,    North    Chicago,    111. 

Fort  Wayne,  Ind. — Police  Alarm  System. — 
Until  Feb.  18,  by  Board  Public  Safety,  for 
installation  of  police  alarm  system. 

Indianapolis,  Ind.— Asphalt  Repair  Plant.— 
Until  10  a.  m.,  Feb.  12,  by  Board  Public 
Works,  for  construction  of  an  asphalt  repair 
plant. 

Fort  Armlstead,  Md.— Rebuilding  Wharf.— 
Until  1:30  p.  m.,  Feb.  21,  by  the  Quarter- 
master, Fort  Howard,  Md.,  for  rebuilding 
wharf  at  Fort  Armlstead. 


Qrsnd  Rapids,  Mich.— Pier  Repairs.— Until 
3  p.  m..  Mar.  5,  by  Col.  M.  B.  Adams,  U. 
S.  Engrs..  57  Park  St.,  for  repair  of  south 
pier  at  Charlevoix  Harbor. 

Minneapolis,  Minn.— Structural  Work.- 
Until  7:30  p.  m.,  Feb.  17.  by  L.  A.  Lydlard, 
City  Clerk,  for  the  construction  of  structural 
work  and  runway  to  support  an  electric 
crane  at  the  city  crematory. 

Atlantic  City.  N.  J.— Lighting  Standards 
Foundations.— Until  8  p.  m.,  Feb.  24,  by 
City  Clerk,  for  constructing  lighting  stand- 
ard foundations  and  erecting  lighting  stand- 
ards, the  work  including  78  foundations  for 
comer  lighting  standards,  201^  foundations 
for  intermediate  lighting  'standa,rd8.  7,000 
s<|.  ft.  cement  pavement  laid  or  relaid,  78 
corner  lighting  standards  erected,  200  Inter- 
mediate lighting  standards  erected.  J.  W. 
Hackney,   City  Engineer. 

Syracuse,  N.  Y. — Concrete  Work,  Etc. — 
Until  4  p.  m.,  Feb.  13,  by  Syracuse  Intercept- 
ing Sewer  Board.  H.  J.  Hamlin,  Secretary, 
112  New  Court  House,  for  improvement  or 
portion  of  Onondaga  Creek,  the  work  in- 
cluding 2,00  cu.  yds.  excavation,  100  cu.  yda 
lining,  600  cu.  yds.  concrete,  13,600  lbs.  metal 
reinforcement,  100  lln.  ft.  2-ln.  wrought  iron 
pipe,  7,000  ft.  B.  M.  sheet  piling. 

New  York,  N.  Y.— Steamboats.— Until  11 
a.  ra.,  Feb.  25,  by  John  V.  Coggey,  Commis- 
sioner of  Correction,  148  E.  20th  St.,  for  the 
construction  and  completion  of  a  twin-screw 
steel  passenger  and  freight  steamer;  also 
for  constructing  and  completing  a  steel  pas- 
senger steamtxiat. 

Ambler,  Pa. — Garbage  Disposal.— Until  8 
p.  m.,  Feb.  27.  by  H.  V.  E^verham,  Sr.,  Sec- 
retary, for  garbage  disposal. 

Fort  Wetherlll,  R.  I.— Wharf  Work.— Until 
10  a.  jn..  Mar.  4,  by  Capt.  Willis  C.  Metcalf, 
Constructing  Q.  M.,  209  Thames  St.,  New- 
port, R.  I.,  for  construction  of  an  addition 
to  the  wharf  at  Fort  Wetherlll. 

Sheboygan  Falls,  Wis.— Electric  Light 
Franchise.— Until  7:30  p.  m..  Mar.  16,  by 
President  and  Trustees  of  Village,  for  a  26 
year  franchise  for  the  establishment,  main- 
tenance and  operation  of  an  electric  tight 
plant  and  system. 

Toronto.  Ont. — Harbor  Entrance. — ^UntU 
Mar.  2,  by  Fred  Gellnas,  Secretary  Depart- 
ment Public  Works,  Ottawa,  Ont.,  for  con- 
structing new  western  entrance  to  harbor  of 
Toronto.  Certified  check  for  $48,000  required 
with  bid. 

Materlals,lCacliliies,Sapplle8,Tools,Ete. 

Bids  are  asked  on  following  work,  tho 
notes  being  arranged  atpbabetlcally  by 
states: 

Washington,  D.  C. — Pumps,  Jacks,  Pipe, 
Etc.— Until  10:30  a.  m..  Mar.  2,  by  Lt.-Cot. 
H.  F.  Hodges,  General  Purchasing  Officer. 
Isthmian  Canal  Commission,  for  furnishing 
under  Circular  423 — Pumps,  punching  ana 
shearing  machine,  repair  parts  for  fiat  and 
dump  cars,  lacks.  Iron,  steel,  Tobin  bronze, 
brass  and  copper  tubing,  rivets,  wire  rope, 
lead  pipe  and  fittings,  steam  traps,  electric 
clusters  and  wire,  rubber  valves,  lanterns, 
etc. 

Washington,  D.  C— Cableways.  —  UnUl 
10:30  a.  m.,  Feb.  18,  by  Lt.  Col.  H.  P. 
Hodges.  General  Purchasing  Officer  Isthmian 
Canal  Commission,  for  furnishing  under  Cir- 
cular 414— Cable  railways  and  duplex  cable- 
ways. 

Washington,  D.  C— Wire  Rope,  Hose.  Etc. 
—Until  10:30  a.  m..  Feb.  20,  by  Lt.-Col.  H. 
F.  Hodges,  General  Purchasing  Officer,  Is- 
thmian Canal  Commission,  for  furnishing 
under  Circular  422 — ^Wlre  rope,  hose,  steel 
pipe,  repair  parts  for  air  brakes,  etc. 

Washington,  D,  C— Sewer  Pipe.— Until  t 
p.  m..  Feb.  26,  by  District  Commissioners, 
for  furnishing  the  District  of  Columbia  with 
terra  cotta  sewer  pipe.  Specifications,  etc., 
at  Room  43,  District  Bldg. 

Key  West,  Fla.— Boiler.— Until  11  a.  m.. 
Mar.  12,  by  Capt.  Conrad  H.  Lanza,  for  fur- 
nishing one  125  h.  p.  steam  Iwller.  Official 
advertisement  will  be  found  elsewhere  In 
this   Issue. 

Fort  Morgan,  III. — Pumps.  Boilers.  Etc. — 
Until  2  p.  m.,  Feb.  27,  by  Capt.  L.  F.  Gar- 
rard, Jr.,  Constructing  Q.  M.,  for  furnishing 
and  installing  two  50  h.  p.  horizontal,  tubu- 
lar boilers,  two  compound  duplex  pumps,  one 
160  h.  p.  feed  water  heater  and  purification 
system,  feed  pump  and  Inspirator. 

Indianapolis,  Ind. — Bridge  Flooring.— Un- 
til 10  a.  m..  Feb.  20,  by  County  Commis- 
sioners, for  furnishing  yellow  pine  or  oak 
bridge  flooring  delivered  f.  o.  b.  cars  at 
Workhouse. 

Emporia,  Kan. — Boiler,  Engines,  Genera- 
tor.—Until  Feb.  17,  by  G.  O.  Mathewson, 
City  Clerk,  for  furnishing  boiler,  engine  and 
generator  for  city  electric  plant. 

Marlon,    Mass. — Pumping    Plant. — Until    7 
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p.  m.,  Feb.  17,  by  Water  Commissioners, 
Harry  E,  Converse,  Chairman,  for  furnish- 
ing and  erecting  pumping  machinery.  Louis 
B.  Hawes,  Engineer,  101  Tremont  St.,  Boa* 
ton,  Mass. 

Minneapolis,  Minn. — Portland  Cement — Un- 
til 7:30  p.  m..  Feb.  14,  try  1*  A.  Lydlard.  City 
Clerk,  for  furnishing  tne  city  with  Portland 
cement  to  be  used  in  the  construction  of 
paving,  curb  and  gutter,  during  the  season 
of  1908. 

Minneapolis.  Minn. — Cement,  Pipe,  Etc. — 
Until  7:36  p.  m.,  Feb.  14,  by  L.  A.  Lydlard, 
City  Clerk,  for  furnishing  tlie  city  with 
Portland  cement,  natural  cement,  sewer 
brick,  special  wsUngs  and  vitrlfled  clay  pipe, 
to  be  used,  in  the  construction  of  sewers, 
during  the  season  of  1908. 

Newark,  N.  J.— Water  Pipe.— Until  8:15 
p.  m.,  Feb.  13,  by  Morris  R.  Sherrerd,  Chief 
Engineer.  Street  and  Water  Commissioners, 
for  furnishing  and  delivering  629  tons,  4  to 
8  in.,  327  tons.  10  to  16  in.,  and  24  tons,  20 
to  24  in.,  coated  cast  iron  water  pipe,  and 
75,000  lbs.  of  ordinary  specials. 

New  York,  N.  Y.— Elevator,  Motors.— Un- 
til 11  a.  m.,  Feb.  29,  by  the  Bureau  of 
Yards  and  Docks,  Navy  Department,  Wash- 
ington, for  one  alternating  current  electric 
elevator  complete;  two  alternating  current 
electric  elevator  machines,  and  three  alter- 
nating current  belted  motors,  at  the  navy 
yard,  New  York.  N.  T. 

Syracuse,  N.  Y.— Pipe.— Until  1:30  p.  m., 
by  Board  of  Contract  and  Supply,  F.  T.  Pier- 
son,  Secretary,  for  furnishing  and  delivering 
to  the  Bureau  of  Water,  cast  iron  water 
pipe  and  special  castings.  Certified  check 
for  1100  required  with  bid. 

Brooklyn,  N.  Y.— Asphalt  Trucks.— Until 
11  a.  m.,  Feb.  19,  by  Bird  S.  Coler,  Borough 
President,  for  furnishing  and  delivering  six 
asphalt  trucks. 

Brooklyn,  N.  Y.— Steam  Rollers.— Until  11 
a.  m..  Feb.  19,  by  Bird  S.  Coler,  Borough 
President,  for  furnishing  and  delivering  two 
asplialt   (steam)   rollers. 

Brooklyn,  N.  Y. — Road  Machines,  Scrap- 
ers.—Until  11  a.  m.,  Feb.  19.  by  Bird  S. 
Coler,  Borough  President,  for  furnishing  and 
delivering  three  road  machines,  three  extra 
sets  or  blades,  one  wheel  scraper  and  two 
drag  scrapers. 

Brooklyn,  N.  Y.— Oil  Sprinkler.— Until  11 
a.  m.,  Feb.  19,  by  Bird  S.  Coler,  Borough 
President,  Municipal  Building,  for  furnish- 
ing and  delivering  one  oil  sprinkler  and 
sprinkler  parts. 

Brooklyn,  N.  Y.— Oils,  Englneerr  Supplies, 
Etc.- Until  2  p.  m.,  Feb.  20,  by  John  B. 
O'Brien.  Commissioner  Water  Supply,  Gas 
and  Electricity,  13  Park  Row,  New  York, 
for  furnishing  and  delivering  the  following: 
(1)  Liubrlcatrng  and  Illuminating  oils  and 
lubricating  grease;  (2)  Engineers'  and 
draftsmens'  supplies;  (3)  Packing,  gaakets, 
lamp  wick  and  aslMstos  wiclc 

Brooklyn,  N.  Y.— Paving  Materials.— Until 
11  a.  m.,  Feb.  19,  by  Bird  S.  Coler,  Bor- 
ough President,  for  fumishing  and  deliver- 
ing paving  materials  as  follows:  30,000  pav- 
ing brick,  19,000  paving  bloclu,  9,200  cu.  yds. 
broken  trap  rock,  4,425  cu.  yds.  trap  rock 
screenings,  200  bbls.  Rosendale  cement,  700 
net  tons  Inorganic  dust,  40,000  gallons  of 
flux  or  residue  oil,  1,000  cu.  yds.  binder  stone 
and  .600,000  lbs.  of  paving  pitch. 

Brooklyn,  N.  Y.— Sewer  Pipe.— Until  11 
a.  m.,  Feb.  19,  by  Bird  S.  Coler.  Borough 
President,  for  fumishing  and  delivering  2,- 
000  ft.  of  6-in.,  and  2.000  ft.  of  8-ln.  vitrified 
sewer  pipe. 

Brooklyn,  N.  Y. — ^Tar  Melting  Trucks. — 
Until  11  a.  m.,  Feb.  19,  by  Bird  S.  Coler. 
Borough  President,  for  fumishing  and  de- 
livering three  tar  melting  and  gravel  heat- 
ing trucks. 

Jamesvllie,  N.  Y.— Water  Pipe.— Until  10 
a.  m.,  Feb.  14,  by  Frank  X.  Wood,  County 
Purctiaslng  Agent.  406  Court  House,  Syra- 
cuse, N.  Y.,  for  furnishing  to  the  Onondaga 
County  Penitentiary,  f.  o.  b.  Jamesvllie, 
400  ft.  of  6-ln.  Internal  diamater.  flanged 
water  pipe;  also  2.400  ft.  of  6-ln.  Internal 
diameter,  bell  and  spigot  jointed  water  pipe. 

N«w  York,  N.  Y.— Gravel,  Mould.— Until 
S  p.  m..  Feb.  20.  by  the  Park  Board.  Ar- 
senal BIdg..  6th  Ave.  and  64th  St.,  for  fur- 
nishing and  delivering  gravel  for  parks  and 
parkways.  Borough  of  Manhattan:  security 
required  315.000.  Bids  are  also  asked  for 
furnishing  and  delivering  15.000  cu.  yds.  of 
mould  on  parks.  Borough  of  Manhattan. 

New  York,  N.  Y.— Sand.  Gravel.  Paving 
Cement.— Until  2  p.  m..  Feb.  18.  by  John  F; 
Ahearn.  Borough  President,  for  furnishing 
and  delivering  the  following:  1,200  cu.  yds. 
washed  gravel,  6.000  cu.  yds  sand.  60,000 
gallons  No.  6  paving  rement. 

New  York,  N.  Y.— Lumber.  Paints— Until 
t  p.  m..  Feb.  20.  by  the  Park  Board,  Ar- 
senal BIdg..  6th  Ave.  and  64th  St..  for  fur- 
nishing  and    delivering     lumber     In     parks. 


Boroughs  of  Manhattan  and  Richmond;  also 
for  furnishing  aivd  delivering  paints  at  Cen- 
tral Park,  Borough  of  Manhattan. 

New  York,  N.  Y.— Telephone  Supplies.- 
Until  10  a.  m.,  Feb.  19,  by  Theodore  A. 
Bingham,  Police  Commissioner.  300  Mulberry 
St.,  for  fumishing  and  delivering  telegraph 
and  telephone  supplies. 

Freeport,  Pa. — Paving  Brick. — See  under 
Bids  Asked — Roads  and  Streets. 

Pittsburg,  Pa.— Oak  Plank— Until  noon, 
Feb.  13.  by  F.  P.  Booth,  County  Controller, 
for  furnishing  275.000  ft.  B.  M.,  more  or 
less,  of  white  oak  plank  and  timber  at  vari- 
ous points  along  the  Butler  plank  road. 

Philadelphia,  Pa. — Pumping  Engines. — Un- 
til noon.  Mar.  8,  by  Wm.  R.  Knight,  Jr., 
Acting  Director  Public  Works,  for  contract 
No.  138 — Pumping  engines  for  Roxboro  and 
Belmont  pumping  stations.  Drawings,  etc., 
from  Chief  of  Bureau  of  Water,  City  Hall. 

Richmond,  Va. — Street  Signs. — Until  noon, 
Feb.  17,  by  C.  H.  Wiltshire,  Chairman  Com- 
mittee, Room  11,  City  Hall,  for  furnishing 
the  city  with  3,000  blue  and  white  enameled 
Iron  signs,  more  or  less,  for  displaying  the 
names  and  numbers  of  streets,  and  for  the 
work  of  putting  them  up. 

National  Soldiers'  Heme,  Va.— Motors.— 
Until  1:30  p.  m..  Mar.  2,  by  John  T.  Hume, 
Treasurer,  Southern  Branch,  N.  H.  D.  V.  8., 
National  Soldiers'  Home,  for  furnishing  all 
material  and  labor  for  installing  complete 
two  electric  motors — one  in  main  lavndry 
and  one  in  bakery. 

Mllwlukee,  Wis.— Garbage  Boxes— Until 
10:80  a.  m.,  Feb.  15,  by  Board  Public  Works, 
Charles  J.  Poetsch.  Ciiairman,  for  fumish- 
ing for  the  use  of  the  health  department, 
76  steel  garbage  iHixes. 

North  Milwaukee,  Wis.— Water  Mains.- 
Until  8  p.  m.,  Feb.  17,  by  E.  H.  Klamp,  Vil- 
lage Clerk,  for  furnishing  2.000  ft.  of  e-in. 
cast  iron  water  pipe,  two  hvdrants,  six 
crossing  and  four  valves  with  boxes. 

COITTRAqTS  LET. 

The  following  contracts  have  been  let  re- 
cently: 

Birmingham,  Ala. — Roadwork. — D.  W. 
Hanbv  and  D.  S.  McLean,  at  $1.10  per  cu. 
yd.,  for  cherting  the  Irondale  road  for  the 
county. 

Frulta,  Colo.— Sewer  System. — J.  H.  Gibbs, 
Montrose,  Colo.,  at  110.000,  for  constructing 
12,000  ft.  of  6-tn.,  8-in.  and  10-in  sewer  for 
this  city. 

Thomasvllle,  Qa.— Paving.— W.  H.  Bowe, 
Augusta,  Ga.,  for  paving  five  blocks  of 
Main  street. 

Dea  Moines,  la. — Paving — James  Horrabin 
at  $2.39  per  sq.  yd.,  for  paving  West  6th 
and  7th  Sts.  with  creosoted  wooden  blocks. 

Emmetsburg,  la.— Ditch  Work.— Sim  R 
Stedman,  County  Auditor,  informs  us  that 
contracts  for  the  construction  of  drainage 
districts  in  Paolo  Alto  county.  Iowa,  have 
been  awarded  as  follows:  Drainage  Dis- 
trict No.  23— R  H.  McWiUlams,  Clarion,  la., 
open  work,  $7,035;  L.  L.  Bingham,  Esther- 
ville.  la.,  tile,  etc.,  $23,624.  Drainage 
District  No.  19— Phil  Dally.  Ayrshire, 
la.,  open  work,  $154;  L.  L.  Bingham,  Esther- 
vlile,  la.,  tile,  etc.,  $9,687.  Drainage  District 
No.  18 — ^Daniel  McNabb,  Britt,  la.,  tile,  etc., 
$9,680;  open  work  at  20  eta.  per  cu.  yd. 
Drainage  District  No.  16 — John  Dooley.  Em- 
metsburg. la.,  open  work  and  tile,  $1,640. 
Drainage  District  No.  16 — Tibey  Bros.,  Du- 
buque, la.,  open  work  and  tile,  $48,887. 

Primghar,  la. — Bridge  Work.— Standard 
Bridge  Co..  for  county  bridge  work  at  fol- 
lowing bid:  Pile  bridges,  $3.10  per  lln.  ft.; 
red  cedar  piling,  39  cts.  per  ft.;  new  bridge 
lumber  In  place,  $38  per  M;  repairing  old 
bridges,   $39  per  M   in   place. 

Thompson,  la. — Drains. — Indiana  Drainage 
Co.,  for  two  drains  near  this  place. 

Tecumseh,  Mich. — Sewer  System.— A.  P. 
Southworth.  Adrian,  Mich.,  at  $35,388.  for 
constructing  sewer  system  for  this  city. 

St.  Jossph,  Mo. — Sewers. — Land  Construc- 
tion Co..  at  $2,123.  for  constructing  three 
small  district  sewers. 

St.  Joseph,  Mo. — Bridge.— L.  R  Butler,  at 
$1,047.  for  constructing  steel  bridges  over 
Reed's  Branch  for  the  county. 

Natchez,  Miss. — Railroad  Work.— O.  A. 
Gibson,  for  constructing  part  of  line  of  Mis- 
sissippi Central  R  R.  from  Roxle  cast  to- 
ward  Brookhaven. 

Newark,  N.  J. — Sewers. — M.  D.  and  J. 
Dorer.  at  $16,228,  for  constructing  three 
miles  of  lateral  sewers. 

Newburgh,  N.  Y.— Paving.— John  M.  Hol- 
ler. Albany.  N.  Y..  at  $8,016.  for  paving 
South  St.  with  Grafton  vitrlfled  block. 


Canton,    O. — Sewers. — Wm.    N.    Perry.  »l 
,  $1,215,   for   constructing   two   sewers. 

Dayton,  O. — Bridge  Sul>structnre.^»cob 
Gabiec  &  Sons,  at  $a.70  per  cu.  yd.,  for  con- 
structing substructure  of  Bowen  StaUon 
bridge  for  the  county. 

Springfield,  O. — Sewer. — Gould  A  Wright. 
Toledo,  O.,  at  $76,876,  for  constructing  high 
level  sanitary  sewer.  Work  includes  i.v% 
lln.  ft.  24-in.  vitrlfled  pipe  sewer.  5.55i  lin. 
ft  80-ln.  reinforced  concrete  sewer  and 
2,166  lin.  ft,  38-in.  reinforced  concrete  sewer. 

Toledo,  O. — Paving. — Ohio  Pavisg  Co..  si 
$7,309,  for  paving  Fulton  St  with  viuiaed 
block. 

Oklahoma  City,  Okla. — Sewer.— Joseph 
Stevens,  Guthrie,  Okla.,  at  $18,800.  for  oob- 
structlng  storm  water  sewer  here. 

Portland,  Ore. — Bridge. — Northwest  Bridge 
Co.,  Portland,  Ore.,  at  $64,950,  for  constnict- 
Ing  bridge  over  Sullivan's  Gulch. 

Scranton,  Pa. — Sewer. — Saivatore  dl  Mar- 
tlno,  at  $2,300,  for  constructing  sewer  to 
connect  with  the  Everhart  Museum. 

Balllnger,  Tex. — Railroad. — Read  Brof 
Construction  Co.,  according  to  reports,  for 
construction  of  Balllnger  &  Abilene  R  R 

Tacoma,  Wash. — Paving.- D.  A.  Wlllianu. 
at  $63,643,  for  paving  FacIJac  Ave.  with  sand- 
stone  blocks  on  concrete. 

Port  Townssnd,  Wash. — Road  Work.- 
Cogne  &  Son,  Fort  Townsend,  for  construct- 
ing highway  to  connect  Fort  Wordeo  ana 
Fort  Flagler. 

PROJECTED  WORE. 

Bridges. 

Items  Arranged  Alphabetically   by  States. 

Fort  Smith,  Ark. — County  Court  will  prob- 
ably be  asked  at  Its  fall  meeting  to  tak« 
steps  for  the  construction  of  a  free  countt 
bridge  over  the  Arkansas  River.  Samuel 
Chew,  Van  Buren,  Ark.,  is  interested. 

Storm  Lake,  la — County  Sui>ervl8ors.  L 
A.  Torkelson,  chairman,  are  to  replao 
wooden  bridge  In  Marathon  with  concrete 
arch. 

Huntington,  Ind.— County  Surveyor  RItten 
is  preparing  plans  for  new  reinforced  con- 
crete bridge  to  be  built  by  county  in  Roan- 
oke. 

Boston.  Mass. — ^William  Jaclison.  City  Es- 

gneer,  has  been  directed  to  reconstruct 
oylston  St  bridge  so  that  It  can  be  used 
for  teams.  A  $60,000  loan  has  been  aiked 
for  rebuilding  the  bridge. 

FItchburg,  Mass. — City  is  petitioning  for 
permission  to  construct  a  bridge  from  ith 
St  acress  the  Boston  &  Maine  and  New 
York.  New  Haven  &  Hartford  tracks  and 
the  Nashua  River  to  Suraiher  St  Proposed 
bridge  is  to  t>e  a  steel  structure  and  will 
cost  $70,000  according  to  David  A.  Hartwell. 
City  Engineer. 

Conowlngo,  Md. — Recently  chartered  Cono- 
wlngo  Bridge  Co.  has  asked  leglslatire  leave 
to  issue  $40,000  of  bonds  for  rebuildimc 
bridge  over  Susquehanna  River.  The  bridge 
was  partly  destroyed  by  flre  last  year. 
Those  Interested  in  the  company  are: 
Charles  H.  Andrews,  Edward  M.  Allen  and 
Hugh  A.  Jones,  of  Harford  County:  Omar 
D.  Crothers  and  William  M.  Guigan.  of 
Cecil  County. 

Portland,  Mich.— It  Is  reported  here  tlMt 
the  Fere  Marquette  R.  R,  J.  Tuthlll.  En- 
gineer Bridges  and  Buildings,  Detroit  Mich.. 
will  erect  new  steel  bridge  over  the  LooUog 
Glass  at  this  place. 

Saginaw  West  Side,  Mich. — County  Com- 
missioners are  to  rebuild  Falnes  bridge. 

Duluth,  Minn.— Great  Northem  Ry..  ac- 
cording to  reports,  will  shortly  arrange  for 
construction  of  the  Connors  Point  trestle 
and  the  rebuilding  of  the  approach  to  the 
Interstate  bridge.  G.  A.  Cosseday.  St  Paul 
Minn.,  is  Bridge  Engineer. 

Ellzabsth,  N.  J.— Bill  is  before  U.  S 
House  of  Representatives  providing  that 
Boards  of  Freeholders  of  Hudson  and  Union 
Counties  or  the  authorities  of  Bayonne  and 
Elizabeth  be  authorized  by  the  State  Le^li- 
lature  to  construct  a  bridge  over  Newark 
Bay  between  the  two  cities. 

Akron,  O. — J.  A.  Gehres.  County  Surveyor, 
has  completed  estimates  for  Kenmore  Rosd 
bridge.  Total  cost  of  concrete  bridge  Is  es- 
timated at  $17,608.  The  bridge  with  the 
approaches  Is  to  be  391  ft.  long.  The  span 
across  the  canal  will  be  a  72-ft.  piale  girder. 
The  roadway  will  be  24  ft.  with  a  t-ft 
sidewalk. 

Cleveland,  O. — County  Commtsaloners  have 
rejected  all  bids  on  twelve  proposed  new 
bridges,  and  will  readvertise  with  new  specl- 
flcations. 
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Youngttown,  O. — Plana  prepared  by  City 
Engineer  UlUe  (or  a  bridge  over  the  Brie, 
Pennsylvania  and  B.  &  O.  tracks  and  the 
Jlahonlng  River  have  been  brought  before 
the  City  Council. 

Reading,  Pa. — County  Commissioners  have 
Instructed  Engineer  Nevln  M.  Davis  to  draw 
up  plans  and  measurements  for  a  new 
county  bridge  to  be  built  at  Oaubervllle. 

Weit  Chester,  Pa.^<;ounty  Ctmmlsslonera 
wlU  advertise  shortly  for  bids  for  the  con- 
struction of  a  new  bridge  over  Muddy  Run, 
In  Uwchan  Township,  and  also  for  the  erec- 
tion of  a  foot  bridge  alongside  the  old  stone 
one  over  the  Brandywlne  Creek,  In  Down- 
Ingtown. 

York,  Pa. — County  Commissioners  have 
liOJ.OOO  at  their  disposal  for  erection  and 
maintenance  of  bridges  during  1908. 

Chattanoofla,  Tenn. — Ordinance  is  before 
Council  providing  for  the  construction  of  a 
viaduct  over  the  W.  &  A.  and  C.  N.  O.  & 
T.  P.  railway  tracks  at  East  End  Ave. 

Spokane,  Wash.— Bill  is  before  U.  S. 
House  of  Kepresentatlves  appropriating  tlOO,- 
UOO  for  a  bridge  to  be  constructed  by  U.  8. 
(Jovemment  over  the  Spokane  River  to  con- 
nect this  city  with  Kort  Wright. 

Tacoma,  Wash. — Election  may  be  htld  to 
vote  on  a  bond  Issue  for  building  permanent 
bridges  in  the  North  End  at  Yakima  Ave. 
at  South  Yakima  Ave.  and  Center  ^t.,  across 
the  Kulch,  and  on  Tacoma  Ave.  across  DeLin 
St.  gulch. 

Eau  Claire,  Wis. — Lang  &  McAnulty,  En- 
gineers, have  completed  plans  for  the  pro- 
posed bridge  and  dam  at  Shawtown.  Esti- 
mated cost  is  $45,000. 

Sewers. 

Items  Arranged   Alphabetically  by   States. 

Lowell,  Ariz. — Residents  of  Upper  Lowell 
and  Jlggerville  have  decided  to  build  sew- 
ers to  connect  with  the  Blsbee  sewer.  Es- 
timated cost  is  }14,000. 


Phoenix,  Ariz. — Election  nnay  be  held  to 
vote  on  offer  of  Phoenix  Sewer  Co.  to  sell 
Its  plant   to  city   for  $82,000. 

Blue  Ridge,  Qa. — This  city  on  March  2 
will  sell  $30,000  of  bonds,  proceeds  to  be 
used  for  installing  sewerage,  water  works 
and  electric  light  plant.  W.  C.  Boling  is 
Mayor. 

VIrden,  III. — Installation  of  sewer  system 
to  cost  $28,000  Is  under  consideration. 

Evansvllle,  Ind. — Board  Public  Service  has 
ordered  construction  of  main  sewer  along 
Second  Ave. 

Fort  Wayne,  Ind. — City  Engineer  is  to 
prepare  plans  for  main  sewer  In  Forest 
Park  and  East  Lake  Side.  Sewer  will  be 
at>out  3,900  ft.  long  and  will  cost  about 
$20,000. 

VIncennes,  Ind. — Board  Public  Works  is 
reported  to  be  considering  offer  of  Indiana 
Sewerage  &  Drainage  Co.  to  sell  its  Church 
St.   sewer  to  city   for  $18,000. 

Detroit,  Mich.— Public  Works  Department 
has  asked  for  $380,920  for  sewer  work  for 
this  year.  This  estimate  includes  $100,000 
for  constructing  sewer  In  the  18th  Ward. 

Pontlac,  Mich. — Ordinance  has  been  pass- 
ed to  issue  $10,000  of  bonds  for  constructing 
trunk  sewer. 

8t.  Joseph,  Mo. — David  Lawlor,  City  En- 
gineer, has  made  estimates,  of  the  cost  of 
extending  the  main  sewers  to  the  city  lim- 
its. According  to  tnese  these  cost  will  be 
about   $478,000. 

8t.  Louis,  Mo.— Oelllen  Real  Estate  &  In- 
vestment Co.  Is  to  construct  sewer  for  its 
property  in  Maplewood. 

Charlotte,  N.  C. — Report  on  condition  of 
septic  tanks  of  this  city  states  that  $8,000 
would  be  needed  to  put  them  in  good  con- 
dition. 

Dayton,  O.— <;ity  may  take  up  matter  of 
building  sewage  disposal  plant.  Or.  J.  Mor- 
ton Howell  Is  President  Board  of  Health. 


Salem,  O. — Council  Is  discussing  project 
for  constructing  sewage  disposal  plant.  B. 
M.  French  la  City  Engineer. 

Toledo,  O.— City  will  expend  $38,000  this 
year  in  sewer  work.  Frank  I.  Consaul  Is 
City    Engineer. 

Sprlnafleld,  O. — Bids  were  received  Jan. 
24  by  Board  Public  Service,  W.  H.  Slever- 
llng.  City  Engineer,  for  constructing  a  high 
level  intercepting  sewer  for  this  city.  Tne 
quaiititles  In  the  work  are  shown  in  the 
following  itemised  bid  of  Gould  &  Wright, 
who  were  awarded  the  contract: 

Ma-  La- 

terlal.        bor. 

6  in.  vit.  pipe.  9.376  lin  ft $0.25        $0.50 

8  In.  vlt.  pipe,  800  lin.  ft 30  .60 

18   In.   vit.   pipe,  50  lln.   ft 75  1.26 

24  In.   vit.  pipe,  2,096  lln.  ft 8.->  1.30 

30  in.  rein,  concrete,  5,554  lln  ft.  I.3.-.  1.80 

33  in.  rein,  concrete,  2,166  lln.  ft.  1.50  2.20 

6  In.   Y's  24  In..   71 4.00  4.00 

6  In.  Y's  on  30  In.,  168 S.iin  4.60 

6  In.  Y's  on  33  in.,   64 12.00  5.00 

6  in.  slants,   293 30  .70 

Round    nnanholes,    32 25.  Oo        20.00 

Single  drop  manholes,   8 30.0(i        25.00 

Concrete,  Class  A,  115  cu.  yds..   4.00  4.00 

Concrete.  Class  B,  30  cu.  yds...  3.00  4.00 

V    branches.    10 5u  .50 

Double   drop   manhole,   1 35.00        30.00 

Regulator,    1    325.00       176.00 

The  24  in.,  30  in.,  and  33  In.  pipe  sewers 
■  were  the  principal  Items  In  the  work  and 
bids  were  taken  on  various  kinds  of  pipe 
of  these  sizes.  The  itemized  bids  received 
on  this  portion  of  the  work  are  shown  in 
the  accompanying  tabulation,  (1>  standing 
for  Paul  &  Kershner,  Columbus,  C,  <2)  for 
Bowman  Bros.  &  Co..  McKeesport.  Pa..  (3) 
for  C.  I.  McCracken  Co.,  Columbus,  O..  (4) 
Jno.  H.  McHugh,  Sprlngfleld.  C,  (5)  Mitch- 
ell Bros.,  Sprfngnefd,  O.,  (6)  Thos.  P. 
Strack,  Cincinnati,  C,  (7)  Philip  Hlpsklnd 
&  Sons,  Wabash,  Ind.,  (8)  Huonkert  Wil- 
liams. Sprlngfleld,  C.  (9)  Gould  &  Wright, 
Toledo,  O.,  (10)  Daniel  Doyle,  Springfield, 
O.: 


BIDS    RECEIVED   JAN.    24    AT  SPRINGFIELD.   O..   ON  SEWER   WORK. 

1.  2.  3.  4.  5.  6.  7.                   8.                   9.                10. 

Plain  concrete,  24  In.,  2,096  lin.  ft.: 

Material    $1.50         $1.25  $1.10  $1.00         $1.60  $2,00  $1.00  $2.00  $1.00            $1.26 

Labor  1.50  1.75  1.87  1.60  L60  .X5  2.00                 .85               1.50               1.66 

Plain  concrete,  30  In.,  5,554  lin.  ft.: 

•Material    1.75  1.40  2.00  1.50  1.50  2.90  1.00              2.00              1.2.^              1.90 

labor  1.50  2.00  1.66  1.90  1.50  .47  2.15               1.55               1.70               1.60 

Plain  concrete,  33  In.,  2.166  lln.   ft.: 

Material    1.80  2.00  2.40  1.60  1.76  2.9.>  1.10              2.00              1.40              1.85 

labor  1.60  2.00  2.00  2.00  1.76  .60  2.30               1.60              2.10               1.70 

Rehiforced  concrete,  24  In.,  2.096  lln.  ft.: 

.Material   1.75  1.75  ....  1.10  1.60  2.00  1.00              1.00              1.20              1.36 

labor  l..->0  1.75  1.60  1.60  1.00  2.05              2.00              1.40              1.60 

Reinforced  concrete,  30  in.,  5,554  lln.  ft.: 

Material    2.00  2.00  ....  1.60  1.75  2.96  1.15              2.00              1.35              1.86 

Labor  1.50  2.23  ....  1.90  1.50  .60  2.15              1.75              1.80              1.80 

Reinforced  concrete,  33  in.,   2,166   lln.   ft.: 

Material    2.00  2.25  ....  1.70  2.00  3.00  1.25              2.00              1.50              2.20 

Ulbor   2.00  2.25  2.00  2.00  .76  2.30               1.80               1.20               1.90 

Vltrined  pipe,   24  in.,   2,096  lln.    ft.: 

Material    1.00  1.00  1.10  .80  1.30  1.00  1.00              1.00                .85              1.00 

Labor  2.00  1.60  1.87  1.80  1.70  1.40  2.05              1.50              1.30              l.»6 

Vitrified  pipe,   30  In.,  5.554  lln.   ft.: 

Material   2,00  1.75  2.00  1.40  2.00  3.00  2,00              2,20              1.75             5.76 

Ubor    2.50  2.75  1.65  2,20  1.70  ,50  1,45               1,70               1,45               1.76 

Vitrified  pipe,  33  In,,   2,166  lln.   ft.: 

Material    2.50  2.00  2.40  1.85  2.00  3,00  2,50               1,50              2,25               8.00 

Labor   2,50  2,90  2.00  2.66  2.10  1.60  1.40              3.00              1.60              1.90 

Jackson  rein,  concrete,  24  In.,  2,096  lin  ft.: 

Material    ....  1.10  .80  ....  1,20  1,00              ....              1.00              

Labor   ....  ....  1.87  1.95  .,,.  1,55              2,05              1,50              

Jackson  rein,  concrete.  30  In.,  5,554  lln.  ft.: 

Material    ',  ....  ....  2,00  1.46            ....  1.75  1,70  ,,..              1,70 

labor   :,.,.  1.65  2.05  1.73              1,60              1,25              

Jackson  rein,  concrete,  33  In.,  2,166  lln.  ft.: 

Material    ..,,  ,,.,  2.40  1,85            2,00  l,ftO  ....              2,10              

labor   ,..,  ,,,,  2,04  2,10            1.75  1,83  ....              1,40 

Ohio  Pipe  Co.,  24  in.,  2.096  lin.   ft.: 

.Material    .,,,  ....  ....  ,75            ,...  1,20  .fl3  1,00 

Labor   ,,..  ,..,  ....  1.90  ....  1.50  2,00              1.85 

Ohio  Pipe  Co..  33  In..  2.166  lln.  ft: 

Material    ..,,  ,,..  ,...  1.40  ....  l.SO  1,23              2.35 

Ub«ir   ,,,,  ,,,,  ..,.  2.00             .,,,  1,65  1.85  1,75 

Ohio  Pipe  Co,,   3  In,,    2.166   lln.    ft.: 

Material    ,,,,  ....  ....  1,80  .,,.  2.00  1.50              2,75 

Labor   ..,,  ,,.,  ,..,  2,05             ....  1.70  1.85  1,70 

(Sheet's  Patent)   reinforced  concrete,*  24  in,, 
2.096  lln.   ft.: 

Material    ....  ....  ....  .80  ....  1.20  1,00 

Labor   ,,,.  ....  ....  1.95            ....  1.55  2.05 

Sheet's  Patent.   30  ln„   5.554   lln.   ft,: 

Material    ....  ....  ....  1.45            ....  1.75  1.50 

labor   ....  ....  ....  2.05            ....  1.75  1.70 

Sheet's  Patent.   23  In.,  2,166  lln.  ft,: 

Material    1,85            ....  2,00  1.80 

Labor  ....  ....  ....  2.10            ....  1.75  1.45 

•Mercantile  Bridge  &  Tile  Co.'s 

Note:  The  price  bid  per  lineal  foot  of  sewer  covers  constructing,  excavation,  backfilling,  laying,  bracing  and  sheeting  the 
trench,  pumping,  bailing  etc.,  and  replacing  pavement.  The  average  cut  for  the  24  in.  sewer  is  10  ft.:  for  the  30  and  33  in.  sewer 
the  average  cut  is  12  ft.     The  material  to  be  excavated  Is  clay  and  gravel  underlaid  with  6  to  10  ft,  of  rock.     It  Is  estimated  that  there 

will  be  about  17,876  cu.  yds.  of  rock,  which  will  be  paid  for  at  $2  per  cubic  yard.  The  average  thickness  of  concrete  shell  Is  to  be 
5  ins.  The  contract  was  let  on  24  in.  vitrified  pipe  sewer  and  30  and  33  In.  reinforced  concrete  sewer  (City  Engineer's  design). 
Cement  at  Sprlngfleld,  C,  for  this  letting  was  quoted  at  $1.60;  broken  stone,  f.  o.  b.  cars,   Springfield,  at  90  cts.  per  cu.  yd.  (delivered 

on  the  work  at  $1.26  per  cu.  yd.);  sand,  75  cts.  per  cu.  yd.  delivered  on  the  work  or  30  cts  at  the  pit,  the  contractor  doing  his  own 
hauling.     Current  wages  at  Springfleld:   Common  labor,  $1.75;  pipe  layers,  $3.60;  concrete  men,  $4  per  day. 
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Oreenvllle,  Pa. — State  Health  Department 
will  probably  order  this  place  to  construct 
sewage  disposal  plant  at  a  cost  of  about 
140,000. 

Chattanooga,  Tenn. — Resolution  Is  before 
City  council  providing  for  the  construction 
of  a  sewer  in  South  Chattanooga  running 
from  Williams  st.  parallel  to  Chattanooga 
creek,  to  the  Tennessee  river,  draining  the 
Long,  Williams  and  Washington  st,  sewers. 

I^noxvllle,  Tenn. — Park  City,  a  suburb  of 
this  place,  will  vote  on  bond  Issue  for  sewer 
construction. 

El  Paso,  Tex. — Mayor  Sweeney  proposes  to 
submit  to  the  council  a  proposal  for  a  bond 
Issue  to  cover  the  cost  of  a  new  sewerage 
system  for  El  Paso. 

Moundsville,  W.  Va.— Matter  of  holding 
special  election  to  vote  on  issuing  bonds  for 
constructing  sewer  systems  is  under  consid- 
eration. 

Water  Supply. 

Itema    Arranged    Alphabetically    by    States. 

Henleyvllle,  Cal. — ^J.  M.  Howell  has  organ- 
ized the  North  Side  Irrigation  Co.  and  is 
having  surveys  made  for  an  irrigation  canal 
It  is  proposed  to  build  two  reservoirs  and 
to  construct  a  IS-mlle  canal. 

Aurora,  III. — Extensions  of  city  water 
mains    are   contemplated. 

Logansport,  Ind.— City  will  connect  dead 
ends  of  water  mains  at  a  cost  of  tS.lOO. 

Maysvllle,  Ky. — MaysvlUe  Water  Co.  has 
increased  Its  capital  stock  from  $100,000  to 
$200,000. 

Pine  River,  Minn.— Village  Council  is  plan- 
ning new  water  works  for  this  place. 

Duluth,  Minn. — City  Engineer  has  surveys 
under  way  for  extending  city  water  system 
to   the   County   poor  farm. 

Pine  River,  Minn. — ^A  new  system  of  water 
works  and  an  elevated  water  tank  will  be 
installed  by  the  village  this  summer. 

German  Valley,  N.  J. — German  Valley 
Water  Co.,  capital  stock.  110,000,  has  been 
incorporated.  Edwin  J.  Neighbour  is  inter- 
ested. 

Verona,  N.  J. — City  has  voted  to  issue 
$65,000  of  waterworks   bonds. 

Buffalo,  N.  Y.— City  Council  is  to  be  asked 
for  $500,000  appropriation  for  vrater  main  ex- 
tensions  and   new   mains. 

Syracuse,  N.  Y. — Steps  are  being  taken  so 
that  contract  can  be  let  in  the  spring  for  the 

■    111      - 


Specifications  of  the  National  Cement 
Users'  Association  for  Cement  Side- 
walks     90 

General  Articles: 

Labor  Cost  of  Building  a  High  Power 

Transmission    Line 91 

Letters  to  the  Editmis: 

A  Protest  Against  a  Criticism  of  the 
High  Labor  Cost  of  Building  a  Re- 
inforced Concrete  Pipe  by  Day  Labor 
— Comments  on  a  High  Cost  for  Ex- 
cavation  with  Carts 93 


FILTER   BEDS  AND  PUMPING 
HACHIRERY. 

North  Milwaukee,  Wis. 

Sealed  bids  will  be  received  by  E.  H. 
Klamp,  Village  Clerk,  until  8:00  P.  M.,  Feb- 
ruary 17,  1908,  for  the  turnlshlng  of  all  ma- 
terial and  labor  for  the  construction  of  six 
Alter  beds  40  ft.  x  90  ft.  x  3  ft.  deep  and 
the  furnishing  of  a  600-gaIlon  centrifugal 
pump  and  10  H.  P.,  A.  C.  motor  with  auto- 
matic starter  and  piping.  Each  bid  must  be 
accompanied  by  a  certified  check  for  $200.00 
on  the  niters  and  $100.00  oH  the  pump.  A 
bond  will  be  required  of  the  contractor  for 
the  filters  of  $2,000.00  and  $200.00  on  the 
pumping  machinery.  The  bids  on  the  two 
parts  will  be  received  separately.  Estimated 
cost   $4,000.00. 

Plans  and  specifications  may  be  seen  at 
the  village  hall,  North  Milwaukee,  Wis.,  at 
31  Vroman  Building,  Madison,  Wis.,  and  at 
the  Ofltice  of  the  Western  Builders.  Mont- 
gomery Bldg.,  Milwaukee,  Wis.,  and  at  the 
office  of  Engineering-Contracting,  35S  T>e^r- 
bom  Street,  Chicago,  111.  The  right  is  re- 
served to  reject  any  or  all  bids. 

W.  G.  KIRCHOPFER,  Engineer, 
Madison,  Wis. 

E.    H.  KLAMP,   Village  Clerk, 

North  Milwaukee,  Wis.  7-lt 


construction  of  the  second  conduit  line  from 
the  water  storage  reservoir  at  Skaneatele's 
lake.  The  purpose  of  the  additional  con- 
duit is  to  increase  the  water  supply  of  the' 
city,  and  the  total  estimated  cost,  includ- 
ing reservoir  In  which  to  store  the  flow 
of  the  second  conduit,  will  be  $1,260,000. 
Surveys  and  plans  have  been  made.  Henry 
C.  Allen  is  City  Engineer. 

Cleveland,  O. — Board  of  Public  Service 
may  ask  $1,000,000  bond  issue  for  laying 
another  intake. 

Newton  Palls,  O. — Special  election  will  be 
held  Feb.  24  to  vote  on  Issuing  $20,000  Of 
bonds  for  water  works. 


CsitrietBn'  Sippliit  and  Hutj  Hirdnn 


Kladi  of  Catlnci  to  Of*r 


scon  m.  4  swRT  ca,«»-%S'!S?S«~» 


NATURE  ADORNED 

Uy  booklet  gives  some  intetestiii^  data  on  what 
may  be  acoomplished  in  beautifying  and  impiov- 
ins  the  landscape.  En^neets,  city  and  nilnsd 
offi*^ff^  should  lend  for  it. 

F.  R.  MEIER,  I  Broadway.  NEW  YORK 
Consulting  Forester 


DEPARTMENT  OF  THE  INTERIOR. 
United  States  Reclamation  Service,  Wash- 
ington, D.  C,  Feb.  3.  1908.— Sealed  proposals 
wUl  be  received  at  the  offlce  of  the  United 
States  Reclamation  Service,  Portland,  Ore- 
gon, until  2  o'clock  P.  M.,  April  16,  1908,  for 
the  construction  of  Clear  Lake  dam  and 
dikes  located  about  66  miles  southeast  from 
Klamath  Falls,  Klamath  Project,  Oregcn- 
Califomla.  The  dam  requires  the  placing  of 
about  64,000  cubic  yards  of  earth  and  rock- 
flll,  together  with  the  building  of  necessary 
spillway  and  outlet  structures.  The  dikes 
require  the  placing  of  about  26,000  cubic 
yards  of  earth  and  rockfUl.  For  particulars 
ndclress       the       United       States       Reclama- 

tlon    Service,     Washington,     D.     C.     Tilford 

Building.     Portland,     Oregon,     or     Klamath 

CONTENTS  OF  FEBRUARY  5  ISSUE  OF  ^^Ld    s^reW*™^   RifDOLPH   qar- 
ENQINEERINQ  CONTRACTING.  ' , 

"The  Probable  End  of  the  Ashokan  sealed  proposals  for  construction  of 

Dam        Controversy  "  — Engineering  a  wharf  at  Fort  Taylor,  Key  West.  Florida, 

Mp^i,, ••  }Jnt      Vet "  —  Pninneerinir-  "'"  •>*  received  at  the  offlce  of  the  under- 

rjews—     XNOt      xet     —  r-ngineering  Rigned  until  11  A.  M..  March  14th,  1908,  and 

Contracting    //  then  opened.     Information   furnished  on  ap- 

CONCRETX  Section  :  plication    to    Depot    Quartermasters   at   New 

Cost  of  Constructing  a  Concrete  Tres-  f^"/''.  „^ilS,1|±*'   ?^!,Si  '^SJ.'SSS  "b'e 
tie     and      Ihree     Concrete     Oirder  marked    "Proposals    for    Wharf"    and    ad- 
Bridges  with  Abutments 78  dressed  to  CAPTAIN  C.   H.  LANZA.   Con- 
Reinforced    Concrete    from    the    Con-  structing  Quartermaster.  Key  West,  Florida, 
tractor's    Standpoint 80  " 

A  Concrete  Wall  Form  Clamp  of  Sim-  «  »  ii.tii>tvt»  «  t 

pie    Construction 83  CATHEDRAL. 

Earth  and  Rock  Section:  St.  Louis.  Mo. 

The  Use  of  a  Water  Jet  to  Increase  the  SEALED  PROPOSALS  win  be  received  at 

Speed   of   Rock  Drilling  and  a   For-  the    office    of    Barnett,    Haynes    &    Barnett, 

mula  for  Estimating  the  Amount  of  Architects,  Ftisco  Bldg.,  St.  Louis,  Mo.,  on 

Water   Necessary 84  the  sixteenth  day  of  March,   1908,    for   the 

The    Cost   of   Earth    Excavation    with  construction    of    a    church    building    to    be 

Wagons  During  Winter  Weather... 85  known   as   the   St.    Louis   Cathedral  In   ac- 

A     Contractor's     Pail     for     Handling  cordance   with  drawings   and   specifications. 

Heavy    Materials 85  Complete  drawings  and  speclflcations  will  be 

Roads  and  Streets  Section  :  sent  by  express  to  all  parties  desiring  to 

The  Detailed  Cost  of  a  Season's  Work  submit  estimates  on  the  said  building,  upon 

Laying    Asphalt    Pavements,    Labor  receipt   of   twenty    dollars    to    cover   actual 

and  Materials  Itemized  Separately.. 86  cost   of   copies   of    drawings   and   speclflca- 

The  Municipal  Asphalt  Repair  Plant  of  tions.    The  proposed  letting  to  include  only 

New  Orleans — Its  Cost  and  Data  on  the  superstructure  of  building,  exclusive  of 

Its  Operation 87  interior    flnlshlng. 


BENSON'S 

Rayroll    Manual 

Ahandyvolume  compiled  for  use  in  pniiaruiK  pay 
rolls.  Wages  due  for  aoy  number  of  houistioai 
1  to  S6,  st  usual  rates  from  li  to  iO  cts.  an  hoar, 
shown  at  a  glance.  Saves  time.  Avokls  anoOk 
Frio*.  Sl.oo  postpaldk 
F.  T.  BENSON,  Port  Depomt,  Ud. 


CWnACTOIS  AND  ENONEEKS 


Usa  Nash's  EipodltlNslltatinr 

A  txaok  containing  300  pages  of  indexed 
tables,  which  show  at  a  ^anoe  Uw 
cuUc  contents  of  any  stone  or  padi- 
age  according  to  its  lengtii,  hmilth 
and  depth.  Osed  by  Oontncton, 
Ouarrymen  and  Bngineen  all  over  tte 
world.  Order  of  your  bookseller  or 
address  the  pafaBsliar.  190r  Bditlaa 
Printed  entirdr  from  New  Platas. 
92JHfotfU. 

A.I..  NASa 

17  Stats  Street  NEW  YORT 

lead  tor  Sasapla  n^■a 


> 


AVOID  ERRORS 


SEALED  PROPOSALS  in  tripUcate  wUI 
be  received  at  tills  ofllce  until  11  a.  o.. 
March  12.  1908,  for  furnishing  one  Steam 
Boiler,  125  H.  P.,  with  accessories,  complete. 
Bids  will  state  price  F.  O.  B.  Key  West. 
Fla.,  or  New  York  City.  Infonnatioh  fur- 
nished on  request.  Envelopes  containing 
§roposals  should  be  Indorsed  "Prc^>sa)a  for 
team  Boiler"  and  addressed.  CAPTAIN 
CONRAD  H.  LANZA,  Key  West.  Fla.       T-«t 


DEPARTMENT  OP  THE  INTERIOR 
United  States  Reclamation  Service.  Washing- 
ton, D.  C  Feb.  1,  1908. — Sealed  proposals  will 
be  received  at  the  ofllce  of  the  United  State<! 
Reclamation  Service.  Portland.  Oregon,  until  ; 
o'clock  P.  M..  April  1.  1908,  for  the  coiistruc- 
tlon  of  the  South  Branch  Canal,  locsted 
about  ten  miles  southeast  of  Klamath  Falls. 
Oregon,  Klamath  project.  Oregon -California. 
This  work  consists  of  the  construction  of 
about  SVi  miles  of  canal  Involving  the  ex- 
cavating and  embanking  of  alwut  JOC.oeo 
cubic  yards  of  material,  mainly  earth.  For 
particulars  address  the  United  States  Re- 
clajnatlon  Service.  Washington.  D.  C  SOT 
Tilford  Building.  Portland.  Oregon,  or  Kla- 
math Falls,  Oregon.  JAMES  RUDOLPH 
GARFIELD,    SecreUry  ■-» 
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We  shall  welcome  any  news  notes  that 
our  readers  may  send  in.  Notes  of  con- 
tracts awarded,  bidding  prices,  etc,  will  be 
especially  acceptable. 

BIDS  ASKSD 
Bridges. 

Bids  Open.  See  Issue. 

reb.    1».  Waterloo,  la Feb.  6 

Feb.   20.  Brandon,   Man Feb.  20 

Feb,    20.  Watertown,    8.   Dak Feb.  19 

Feb.    24.  Center,    Kan Feb.  12 

Feb.    24.  Regina,     Sask Feb.  19 

Feb.    24.  Frederlcton,  N.    B Feb.  19 

Feb.    24:  Uncoln,     Neb Feb.  19 

Feb.    26.  Mansfield.   O Feb.  19 

Feb.    25.  Wllkesbarre,   Pa Feb.  19 

Feb.    28.  Cleveland,   O Feb.  6 

Feb.    29.  Westmoreland,  Kan Feb.  12 

Mar.     1.  Monterrey,    Mex Feb.  19 

Mar.    2.  Gulfport,    Hiss Feb.  6 

Mar.      2.  Los  Angeles,  Cal Feb.  19 

Mar.      3.  NeUgh,    Neb Jan.  29 

Mar.      4.  Qulncy,    Cal Feb.  19 

Mar.     4.  Eau  Claire,  Wis Feb.  19 

Mar.   6.  Fergus   Falls,   Minn Feb.  12 

Buildings. 

Feb.    20.  West  Point,  N.  T Feb.  5 

Feb.   20.  Fargo,   N.   Dak Feb.  5 

Feb.   20.  Marshall,  lU Feb.  5 

Feb.    20.  FUnt.    Mich Feb.  B 

Feb.   20.  Washington,  D.  C Feb.  B 

Feb.   20.  New  Orleans,  La Feb.  12 

Feb.    20.  Kingston,    Pa Feb.  12 

Feb.    20.  Maryvllle,    Mo Feb.  12 

Feb.     21.  Pine    Bluff.    Ark Jan.  22 

Feb.   21.  Liberty,   Ind Feb.  12 

Feb.   21.  National  Soldiers  Home,   Va. 

, Feb.  19 

Feb.   22.  Caledonia,   Minn Feb.  6 

Feb.   24.  Fort   Des   Moines,    la Jan.  29 

Feb.    24.  Fort   Myer.   Va Jan.  29 

Feb.    24.  Brooklyn,    N.    T Feb.  12 

Feb.    24.  Garden    City,    Cal ...Feb.  12 

Feb.     25.  Marinette,    Wis Jan.  22 

Feb.    25.  Fort    Lawton,    Wash Feb.  5 

Feb.   25.  Solomon,    Kan Feb.  12 

Feb.    25.  Pittsburg,   Kan Feb.  12 

Feb.    25.  Magnolia,    Miss Feb.  5 

Feb.    25.  EsUierwood,    La Feb.  19 

Feb.    25.  Dunkirk,    N.    Y Feb.  19 

Feb.    25.  West  New  York,  N.   J Feb.  19 

Feb.    26.  Baltimore.    Md.     Feb.  19 

Feb.    26.  Glendale.    Cal Feb.  19 

Feb.    27.  Milwaukee,    Wis Feb.  19 

Feb.    28.  Tuscaloosa,    Ala Jan.  29 

Feb.    28.  Atlanta,    Ga Feb.  5 

Feb.    28.  Portland,   Ore Feb.  12 

Feb.    29.  Toledo,    O Feb.  12 

Mar.     2.  Colorado    Springs,    Colo.... Jan.  29 

Mar.     2.  Lawrence.    Kan Feb.  6 

ilar.      2.  Plattsburg,    N.    T Feb.  12 

Mar.      2.  Fort    Jennings,    O Feb.  19 

Mar.      2.  Carson    City,     Nev Feb.  19 

Mar.     3.  Cincinnati,   O Feb.  12 

Mar.    8.  Fort   Hunt,    Va Feb.  5 

Mar.     S.  Boston,    Mass Feb.  12 

Mar.      3.  Vlncennes,     Ind Feb.  19 

Mar.      4.  Duluth,   Minn Jan.  29 

Mar.    4.  Fort  Washington,   Md Feb.  5 

Mar.     5.  Red    Wing,    Minn Jan.  29 

Mar.     S.  Chamberlain,    S.    Dak Feb.  19 

Mar.    8.  Bochester,  N.   T Feb.  8 

Mar.     9.  MarksvUIe,    La Feb.  19 

Mar.  10.  Cahullla.    Cal Feb.  6 

Mar.  10.  QreenvlUe,    S.    C Feb.  6 

Mar.    10.  Clinton,  la.   Feb.  12 

Mar.    10.  Glen   Ullln,  N.   Dak Feb.  19 

Mar.    11.  Fort    Omaha,    Neb Feb.  19 

Mar.    12.  Pipestone.    Minn Feb.  19 

Mar.  16.  St.    Louis,    Mo Feb.  5 

Mar.    16.  Pensacola,  Fla Feb.  12 

Mar.    U.  Fort   Monroe,    Va Feb.  19 

Mar.    17.  Carthage,   S.  Dak Feb.  12 

Mar.    17.  Los  Angeles.   Cal Feb.  12 

Mar.    17.  Leupp    ,Arl» Feb.  19 


Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Apr. 


Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Apr. 


Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 


18.  Sheridan,    Wyo Feb.  19 

21.  Puget   Sound,    Wash Feb.  19 

23.  Richmond,    Va Jan.  29 

24.  Devils   Lake.   N.    Dak Feb.  19 

24.  Grand  Baplds,  Mich Feb.  19 

2.  Los    Angeles,    Cal Feb.  19 


Roads  and  Streets. 


i». 

19. 
20. 
20. 
21. 
21. 
21. 
24. 
24. 
24. 
25. 
25. 
26. 
27. 
27. 
28. 

2. 

2. 

2. 

8. 
10. 
17. 
26. 


Kansas   City.    Mo Feb. 

Fort    Barrancas,   Fla Jan. 

Cambridge,    O Feb. 

Freeport,    Pa Feb. 

Watertown,    N.    T Feb. 

Cincinnati,   O Feb. 

Salt  Lake  City,  Utah Jan. 

Cincinnati,    O Feb.    12 

Terre  Haute,  Ind Jan.    22 

Winona,    Minn Feb.    "" 

Great    Falls,    Mont Feb. 

Peoria,    111 Feb. 

Oly  mpla.    Wash Feb. 

Cedar  FaMa.  la Feb. 

Cortland,    N.    T Feb. 

Brooklyn,    N.    Y Feb. 

Pittsburg,    Pa Feb. 

Peoria,    III Feb. 

Smethport,   Pa Feb. 

Kansas    City,    Mo Feb. 

Cleveland.  O Feb. 

Fayettevllle,   Tenn Jan. 

Port   Hunt,    Va Feb. 

Fort    Dupont,    Dei Feb. 

Fort  Meade,  S.  Dak Feb. 

Erie,  Pa Feb. 

Vevay,   Ind Feb. 

Salem,  Ind Feb. 

Lebanon,    Ind Feb. 

Ottawa.    Ill Feb. 

TItusvlIle,    Pa Feb. 

Spencer,    Ind Feb. 

Montlcello,    Ind Jan. 

Peru,  Ind Feb. 

Peru,  Ind Feb. 

Rockvllle,   Ind Feb. 

Washington,    D.    C Feb. 

Vlncennes,   Ind.    Feb. 

Coming,  N.  T Feb. 

Neenah,    Wis Feb. 

Fort  Wood,   N.   Y.   H Jan. 


Sewers. 

Chicago,  111 Feb.  12 

Baltimore,    Md Jan.  29 

Newark,    O Feb.  12 

Boise,    Idaho    Feb.  19 

Cincinnati.    O Feb.  19 

Salt  Lake  City,    Utah Feb.  12 

Salt  Lake  City,  Utah Feb.  12 

Washington.    D.    C Jan.  29 

St.    Paul,    Minn Feb.  19 

Mlddletown,    O Feb.  19 

Cleveland,    O Feb.  19 

New    York,    N.    Y Feb.  19 

Pittsburg,    Pa Feb.  19 

Kansas    City,    Mo Feb.  19 

Upper   Sandusky,    O Feb.  12 

St.    Louis,    Mo Feb.  19 

Ludlngton,    Mich Feb.  19 

Wlchlfa,    Kan Feb.  19 

Washington,    D.    C Feb.  19 

Marquette,    Mich Feb.  12 

Gary,    Ind Feb.  19 

Auburn,    N.    Y Feb.  6 

Jackson,    O Feb.  5 


Water  Sttpply. 

Feb.    26.  Stillwater,    Minn Feb.  12 

Feb.    27.  Rockingham,    N.    C Feb.  19 

Feb.    28.  Brewster.    N.    Y Feb.  5 

Mar.      1.  Klttery,   Me Feb.  12 

Mar.      2.  Fort    Sheridan,    111 Feb.  19 

Mar.      S.Childress,    Tex Feb.  19 

Mar.     9.  Rome,    Ga Feb.  19 

Mar.    11.  Elkhart.    Ind Feb.  12 

Mar.  18.  Oakland,    Cal Feb.  6 

Miscellaneous. 

Feb.    20.  Fort   Huachuca,    Arix., 
.  Swimming  Pool,  Feb.      5 

Feb.    20.  Wilmington,   Del., 

Concrete   Work,    Etc.,  Feb.      5 
Feb.    20.  Annlston,    Ala., 

Wall,  Feb.    12 
Feb.    20.  Pittsburg,  Pa., 

Fencing,  Feb.    19 
Feb.    21.  Wllkesbarre,   Pa., 

Street  Cleaning,  Feb.    19 
Feb.    21.  Indianapolis,   Ind., 

Street   Sprinkling,  Feb.    19 
Feb.    21.  Fort   Armlstead,   Md.. 

Rebuilding    Wharf,  Feb.    12 
Feb.    24.  Algoma,   Wis., 

Breakwater,  etc.,  Feb.     5 
Feb.    24.  Madison,   Wis., 

Structural   Steel  Work,  Feb.      5 
Feb.    24.  Atlantic  City,  N.  J., 

Lighting   Standards,  Feb.    12 
Feb.    24.  Pittsburg,   Pa., 

Rebuilding    Fire   Engines,  Feb.    19 
Feb.    25.  New  York.  N.  Y., 

Steamboats,  Feb.    12 


Feb.    26.  Hartford,    Conn., 

Steel  Work,  Feb.    19 
Feb.    27.  Philadelphia,  Pa., 

Coal   Yard,   Etc.,   Feb.    19 
Feb.    27.  Kansas  City,   Mo., 

Tree  Planting,  Feb.    19 
Feb.    27.  Ambler,   Pa., 

Garbage  Disposal,  Feb.    12 
Mar.    2.  Toronto,   Ont., 

Harbor  Entrance,  Feb.    12 
Mar.     2.  Santa  Monica,  Cal., 

Pier,  Feb.    12 
Mar.      2.  Norwich,   Conn., 

Dam,  Power  House,  Feb.    19 
Mar.      2.  Ottawa,   Ont., 

Steel  Tags,  Feb.    19 
Mar.    3.  Key  West,  Fla^ 

Breakwater,  Feb.     5 
Mar.     4.  Fort  Wetherill,  R.  I„ 

Wharf,  Feb.    14 
Mar.     6.  Grand   Rapids,   Mich., 

Pier  Repairs,  Feb.    12 
Mar.    10.  Washington,  D.  C, 

Steamer,  Feb.    12 
Mar.    10.  Albany,    N.    Y., 

Barge   Canal   Work,  Feb.    19 
Mar.    11.  Cincinnati,   O., 

Dump   Scow,  Feb.    19 
May    11  Columbus,   O., 

Garbage  Worlis,  Feb.    19 
Mar.   12.  Trenton,  Ont., 

Canal    Works,  Jan.    22 
Mar.   14.  Buffalo.   N.   Y„ 

Concrete  -Work,  Jan,    22 
Mar.    14.  Key  West,   Fla., 

Wharf,  Feb.    12 
Mar.    16.  Sheboygan   Falls,  Wis., 

Electric  Light  Franchise,  Feb.    12 
Blar.    19.  North  Chicago,  III., 

Power   Plant,  Feb.    12 
Mar.  31.  Honolulu,  T.  H., 

Breakxvater,  Feb.     6 
Mar.    31.  Honolulu,  T.  H.. 

Breakwater,  Feb.    19 
Apr.       1.  Fort  Wood,  N.  Y.   H., 

Dock,  Feb.    19 
Apr.      1.  Mt.  Vernon,  Ind., 

Street  Lighting,  Jan.    29 
May     1.  Buenos  Aires,  Argentina, 

Subways,  Not.   24 

Ezcayatlon,  Earth  and  Rock. 

Missouri, 

Ditch    Work,  Feb.    19 

19.  Atterdeen,  Wash., 
ming.  Dike,  Jan.     15 

20.  Batchelor,    La., 
Drainage  Work,  Feb.     5 

20.  Indianapolis,  Ind., 
Grading,  Feb.    12 

21.  Port  Arthur,  Tex., 
Dredging,  Feb.      5 

27.  Esthervllle,  la.. 

Ditch  Work,  Feb.    12 
2,  Fort  WlUlams,   Me.. 

Grading,  Jan.     22 

2.  Springfield,    C, 
Dredging.  Feb.     19 

3.  Charleston,  Miss., 
Ditch,  Feb.    12 

5.  Detroit,   Mich., 

Canal  Work,  Feb.    12 
10.  New  Brunswick, 

Railroad  Work,  Feb.    19 

10.  Ontario, 
Railroad.  Work,  Feb.    19 

11.  New  London,  Conn., 
Dredging,  Feb.    19 

12.  Ottawa,  Ont., 
Canal  Work,  Feb.   12 

13.  Narragansett,   R.   I., 
Dredging,  Feb.    19 

16.  Patton,  Cal., 

Channel  Improvements,  Feb.    19 
1.  Klamath  Falls,  Ore., 

Irrigation  Canal,  Feb.    12 
15.  Portland,  Ore., 

Dam  and  Dikes,  Feb. 


Feb. 
Feb. 
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Apr. 
Apr. 
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Materlals,Machine8,Sttpplies,Tools,Etc. 

Muskogee,   Okla., 

Pump,  Feb.    19 
Feb.    19.  New  York,   N.    Y., 

Telephone  Supplies,  Feb.    12 
Feb.    19.  Brooklyn,  N.  Y., 

Tar    Melting    Trucks,  Feb.    12 
Feb.    19.  Brooklyn,  N.   Y., 

Sewer   Pipe,  Feb.    12 
Feb.    19.  Brooklyn,  N.  Y., 

Paving  Materials,  Feb.    12 
Feb.    19.  Brooklyn,  N.  if:, 

OH    Sprinkler,   Feb.    12 
Feb.    19.  Brooklyn,  N.  Y., 

Road  Machines,   Scrapers,  Feb.    12 
Feb.    19.  Brooklyn,  N.  Y., 

Steam    Rollers,  Feb.    12 
Feb.    19.  Brooklyn,  N.  Y., 

Asphalt  Trucks,  Feb.    12 
Feb.    20.  New   York,    N.    Y., 

Metal    Shelving,  Feb.      6 
Feb.    20.  Washington,  D.   C, 

Wire  Rope,  Hose.   Etc.,  Feb.    12 
Feb.    20.  Brooklyn,  if.  Y., 

Oils,  Engineers'  Supplies,  Etc.,  Feb.    18 
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20.  New  York,  N.  T., 

aravel  Mould,  Feb.    12 
20.  Indianapolis,  Ind., 

Bridge  Flooring.  Feb.   20 
20.  New  York,  N.  Y., 

Lumber,   PalnU,  Feb.    12 
24.  Chicago,  ni.. 

Lamp  Bracketa,  Feb.     B 
24.  Waahlngton,    D.    C, 

Crane,  Garbage  Cans,  Btc,  Feb.      B 
24.  Syracuse,    N.    Y., 

Street    Flushing  Machines,  Feb.    19 
24.  New  York,  N.    Y., 

Box   and    Ballast    Cars,  Feb.    19 
24.  New  York,  N.  Y., 
Hose   Wagons,    Noxsles,    Etc.,  Feb.    19 
24.  Sprlngneld,    Masa, 

Water  Pipe,  F«>b.    19 
24.  Pittsburg,  Pa., 

Sprinklers,    Road   Roller,  Feb.    19 

24.  Brooklyn,   N.    Y.. 

Nozsles,   Pipe  Holders,  Feb.    19 

25.  Milwaukee,  Wis.. 

Stop  Cocks,  Feb.    19 
25.  New  York,   N.   Y.. 

Iron,  Lumber,  Etc.,  Feb.    19 
St.  Augusta,   Oa., 

Machinery,  Jan.    29 

25.  Washington,   D.  C, 

Sewer  Pipe,  Feb.    12 

26.  Baltimore,    Md., 

Trees,  Feb.    19 

27.  Washington,   D.   C, 

Blasting  Materials,  Feb.    19 

27.  Fort    Morgan,    Ala., 

Pumps,  Boilers,  Etc.,  Feb.    12 

28.  Atlanta,    Oa., 

Conduits,  Feb.     5 
28.  Atlanta,   Ga., 

Ice  Making  Machinery,  Feb.      B 
28.  Atlanta,   Oa., 

Cement,  Feb.     5 

28.  Chicago,   111., 

Engines  and  Generators,  Feb.    19 

29.  New  York,  N.   Y., 

Elevator  Motor,  Feb.    12 
2.  National  Soldiers'  Home,  Va.. 

Motors,  Feb.    12 

2.  Washington,   D.  C, 

Pumps,   Jacks,  Pipe,   Etc.,  Feb.    12 

2.  Boonville,    Ind., 

Crushed   Stone,  Feb.    19 

3.  Dallas,   Tex., 

Pump,  Feb.     5 

3.  Philadelphia,   Pa., 

Pumping  Engines,  Feb.    12 
12.  Washington,   D.   C, 

Portland  Cement,  Feb.      5 
16.  New   York,  N.  Y.. 

Dike  Material,  Feb.    19 
19.  Los  Angeles,  Cal., 

Vacuum   Cleaning  System,  Feb.    19 

BIDS  ASKED 
Bridges. 


BMa  are  asked  on  following  work,  the 
motm  being  arranged  alphabetically  by 
■tatea: 

Los  Angeles,  Cal. — ^Until  2  p.  m..  Mar.  2, 
by  County  Supervisors,  C.  Q.  Keyes,  Clerk, 
for  labor  and  materials  for  construction  of 
a  400-ft.  pile  trestle  bridge  across  the  Ix>s 
Angeles,    River,   near  Hobart. 

Quincy,  Cal. — ^UntU  10  a.  m..  Mar.  4,  by 
County  Supervisors,  H.  P.  McBeth,  Clerk, 
for  construction  of  six  steel  bridges  and  two 
steel   bridge  approaches. 

Lincoln,  Neb.— Until  2  p.  m..  Feb.  24,  by 
W.  L.  Dawson,  County  Auditor,  for  con- 
struction of  all  county  bridges  for  one  year. 

Mansfield,  O.— Until  Feb.  25,  by  Board 
Public  Service,  S.  F.  Bell,  President,  for 
labor  and  materials  for  steel  bridge  over 
Rocky  Fork. 

Wllkesbarre,  Pa,— Until  noon,  Feb.  25,  by 
J.  M.  Norris,  County  Controller,  for  bridge 
repairs. 

Watertown,  8.  Dak.— Until  Feb.  20,  by 
County  Commissioners,  for  construction  of 
concrete  bridge  over  Sioux  River  on  Third 
St. 

Eau  Claire,  Wit.— Until  Mar.  4,  by  City 
Council,  for  construction  of  bridge  and  mov- 
able dam  across  Chippewa  River,  lang  & 
McAnuIty,   Engineers.   Eau   Claire. 

Frederlcton,  N.  B.— Until  Feb.  24,  by  C. 
H.  La  Blllols.  Chief  Commissioner  Depart- 
ment Public  Works,  for  the  following  bridge 
work:  Erection  of  two  span,  each  86  ft., 
bridge  at  Broadway,  Grand  Falls;  metal 
superstructures,  two  span,  each  160  ft.,  for 
St.  Jacques  bridge;  metal  superstructure  for 
three  span,  each  63  ft.  bridge  over  Black 
River  mouth  at  Wellington;  metal  super- 
structure for  three  span,  each  117  ft., 
bridge,  to  be  erected  over  Eel  River  Bar  at 
Dalhousle. 

Reglna,  Sask.,  Canada. — T7ntll  4:30  p.  m.. 
Feb.  24,  by  F.  J.  Robinson,  Deputy  Com- 
mlf^'  '    ^*ubllc    Works,    for    the    con- 
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struction  of  a  reinforced  concrete  bridge  and 
dam  over  Wascana  Creek  on  Albert  St. 
Certified  check  for  $2,000  required  with  bid. 
Mooterrey,  Mexico. — Until  Mar.  I  (Exten- 
sion of  date  from  Feb.  15),  by  Alfred  Giles, 
Architect,  San  Antonio.  Tex.,  for  construct- 
ing bridge  over  Santa  Catarina  River.  See 
Feb.  5  issue  for  further  information. 

Bulldiiigs. 

Bid*  are  asked  on  followtng  work,  the 
natea  being  ektranged  alphabetically  by 
ttatea: 

Leupp,  Aril. — Until  2  p.  m..  Mar.  17,  by 
Commissioner  of  Indian  Affairs,  Washing- 
ton, D.  C,  for  constructing  a  hospital  and 
making  additions  to  other  buildings  at  the 
Leupp  School,  Navajo  Extension,  Arizona. 
For  further  Information  apply  to  Joseph  E. 
Maxwell,  additional  farmer  In  charge, 
Leupp,    Arlr.,    via    Canon   Diablo. 

Qlendale,  Cal.— Until  6  p.  m.,  Feb.  26,  by 
G.  B.  Woodbury,  City  Clerk,  for  erection  of 
2-story  brick  building  for  the  Fire  Depart- 
ment. 

Los  Angeles,  Cal. — Until  3  p.  m.,  Apr.  2, 
by  James  Knox  Taylor,  Supervising  Archi- 
tect, Washington.  D.  C,  for  the  installation 
of  the  plumbing  and  gas  piping,  etc.,  for  the 
U.  S.  Post  Office  and  Court  House  Building 
at  Los  Angeles. 

VIncennes,  Ind. — ^Until  2  p.  m..  Mar.  3,  by 
Grand  Hotel  Co..  VIncennes,  for  the  con- 
struction of  a  brick  and  stone  annex,  40x135 
ft.,   three  stories  and  full  basement. 

Estherwood,  La.— Until  Feb.  26,  by  P.  B. 
Lffwls.  Chairman,  for  constructing  brick 
school  building. 

Marksvllle,  La.— UntU  Mar.  9,  by  V.  L. 
Roy,  Superintendent  of  Education,  for  erec- 
tion of  2-story  and  basement  brick  school 
building  for  parish  of  Avoyelles.  Favrot  & 
Livaudals,  Limited,  Architects,  839  Gravier 
St..  New  Orleans,   Jja,. 

Baltimore,  Md.— Until  11  a.  m.,  Feb.  26, 
•by  EMward  D.  Preston,  Inspector  of  Build- 
ings, City  Hall,  for  erection  of  new  engine 
house  at  323  North   Paca  St. 

Grand  Rapids,  Mich. — Until  3  p.  m..  Mar. 
24,  by  James  Knox  Taylor,  Supervising  Ar- 
chitect, Washington,  D.  C,  for  the  con- 
struction (except  elevators  and  lift)  of  the 
U.  S.  post  office  and  couri  house  at  Grand 
Rapids,  Mich. 

Pipestone,  Minn. — ^Until  2  p.  m..  Mar.  12, 
by  Commissioner  of  Indian  Affairs,  Wash- 
ington, D.  C,  for  furnishing  and  delivering 
the  materials  and  labor  required  to  con- 
struct and  complete  a  hospital  building. 
Further  Information  may  be  obtained  from 
W.   S.   (Campbell,    Superintendent,  Pipestone. 

Devils  Lake,  N.  Oak.— Until  3  p.  m..  Mar. 
24,  by  James  Knox  Taylor,  Supervising  Ar- 
chitect, Washington.  D.  C,  for  construction 
complete  of  U.  S.  Post  Office  and  Court 
House  at  Devils  Lake. 

Qlen  Ullln,  N.  Oak.— Until  Mar.  10.  by 
Roy  P.  Hubbard,  Secretary,  for  erection  of 
stone  and  brick  church  for  Congregational 
Society. 

Fort  Omaha,  Neb. — Until  10  a.  m..  Mar. 
11,  by  Capt.  W.  H.  Oury,  Constructing  Q. 
M.,  for  construction  of  storage  shed  at  Fort 
Omaha,  also  for  construction  of  wagon  shed. 

Carson  City,  Nev. — Until  2  p.  ra.,  Mar.  2, 
by  Commissioner  of  Indian  Affairs.  Wash- 
ington, D.  C,  for  furnishing  and  delivering 
the  necessary  materials  and  labor  required 
to  construct  and  complete  a  dormitory 
building  at  the  Carson  City  School.  Nevada. 
For  further  Information  apply  to  C7alvln  H. 
Asbury,    superintendent,    Stewart,    Nev. 

West  New  York  (P.  O.  Hoboken)  N.  J.— 
Until  Feb.  25,  by  Board  of  Education  at  No. 
1  School,  for  building  School  No.  5  in  lower 
section  of  the  Third  Ward. 

Dunkirk,  N.  Y.— Until  Feb.  25.  by  Board  of 
Education  for  remodeling  high  school  and 
building  a  3-story  brick  and  stone  addition 
for  a  gymnasium.  Thomas  W.  Harris,  Archi- 
tect,   Buffalo,   N.    Y. 

Fort  Jennings,  O. — ^Untll  Mar.  2.  by  Board 
of  Education.  A.  H.  Grote,  Clerk,  for  erec- 
tion of  school  building. 

Chamberlain,  S.  Dak. — Until  2  p.  m..  Mar. 
5.  by  the  Commissioner  of  Indian  Affairs, 
Washington.  D.  C.  for  enlarging  dormitory 
at  Indian  School  at  Chamberlain.  Further 
Information  may  be  obtained  from  S.  A.  M. 
Young,    Superintendent,  Chamberlain. 

National  Soldiers  Home,  Va.— Until  1 :30  p.  ■ 
m.,  Feb.  21,  by  John  T.  Hume,  Treasurer. 
Southern  Branch,  N.  H.  D.  V,  S..  National 
Soldiers'  Home,  for  all  material  and  labor 
for  remodeling  electric  wiring  In  pavlUlon 
and  theater. 

Fort  Monroe,  Va. — Until  noon.  Mar.  16,  by 
Capt.  Ernest  R.  Tllton,  Constructing  Q.  M., 
for  the  construction  of  ordnance  storehouse 


and  the  reconatniction  of  three  double  brick 
buildings,  including  construction,  iteattog, 
plumbing  and  electric  wiring,  at  Fori  Mon- 
roe. 

Puget  Sound,  Wash.— Until  11  a.  m..  JIar. 
21,  by  Bureau  of  Yards  and  Docks,  Nary 
Department,  Washington,  for  constructing 
three  buildings  and  their  connecting  pan- 
ages  for  naval  hospital  at  the  IT.  S.  Kav}- 
yard,    Puget  Sound. 

Milwaukee,  Wis.— Until  8  p.  m.,  Feb.  U, 
by  Board  of  School  Directors,  Frank  M. 
Harbach,  Secretary,  for  constructing  9-roora 
addition  to  school  building  at  29th  and 
Clark  Ste. 

Sheridan,  Wyo. — Until  Mar.  18.  according 
to  reports,  by  City  Clerk,  for  construction  of 
school  house  to  cost  118,000. 

Roads  and  Streets. 

Bids  are  asked  on  following  work.  Ok 
notes  being  arranged  alphaDetlcaUy  by 
states: 

Washington,  D.  C— Until  II  a.  ra..  Mar. 
5.  by  Major  M.  Gray  Zailnski.  Depot  Q.  M.. 
for  resurfticing  roadways  on  Antletam  bat- 
tlefleld. 

Cedar  Falls,  la.— Until  7:30  p.  m..  Feb.  K. 
by  City  Clerk,  for  paving  several  streets 
with  brick,  the  work  including  17.650  sq. 
yds.  of  brick  paving  with  macadam  founda- 
tion: 10,514  lin.  ft.  of  6  in.  by  21  ina  new 
curb;  1,500  cu.  yds.  extra  grading,  to  com- 
plete the  work.  Bids  are  also  asked  for 
Iiavlng  several  streets  with  asphalt,  the 
work  including  15,790  sq.  yds.  of  sheet  u- 
phalt  invtng  with  concrete  foundation,  etc. 
W.  H.  Memer  Is  Mayor. 

Peoria,  III.— Until  2  p.  m.,  Feb.  '26.  by 
Board  I>ocal  Improvemenu.  E.  A.  Furry. 
President,  for  paving  Kinsey  St..  the  wort 
including  2,180  cu.  yds.  excavation  and  1.310 
sq.  yds.  of  brick  pavement;  also  for  pavlnit 
alley  between  5th  and  6th  Ave.,  the  work 
Including  600  sq.  yds.   of  brick  pavement. 

Ottawa,  111.— Until  Mar.  2.  bv  Board  Lo- 
cal Improvements,  for  41,060  sq.  yds.  brlct 
pavement,  10,420  sq.  ft.  of  granitoid  cro»s 
walks,  22,878  Un.  ft.  of  combined  curb  and 
gutter  of  granitoid  concrete,  etc.  E>tinntHl 
cost  is  886,213.  Specincatlons,  etc.,  from 
Chas.   P.   Wilson.   City  Engineer. 

Peoria,  III.— Until  2  p.  m.,  Feb.  24.  bj 
Board  Local  Improvements,  E.  A.  Farr>. 
President,  for  paving  First  Ave.,  the  work 
Including  6,454  cu.  yds,  of  excavation.  I.44I 
Un.  ft.  of  cement  curb  (6  ln.x22  In.).  720  lin. 
ft.  of  stone  protection  curb  (4  in.xI4  in.). 
15,490  sq.  yds.  of  gravel  foundation,  5  la. 
15,490  sq.  yds.  of  sand  cushion.  1  in..  I5,49« 
sq.  yds.  of  brick  pavement.  15.490  sq.  yds.  if 
sand  filler  and  covering,   H  in. 

Lebanon,  Ind. — Until  10  a.  m..  Mar.  I,  by 
B.  F.  Hedrlck.  County  Auditor,  for  the 
construction  of  10,612  ft.  of  gravel  rwi 
known  as  the  Price  road. 

Rockvllle,  Ind. — Until  1  p.  m..  Mar.  4.  bv 
H.  A.  Henderson,  County  Auditor,  for  tite 
construction  of  a  gravel  road.  Including  tb<- 
bridging  In  Washington  Township. 

Spencer,  Ind. — Until  1  p.  m..  Mar.  S.  by 
Geo.  W,  Edward,  County  Auditor,  for  tb; 
construction  of  two  gravel  roads  in  Frank- 
lin Township — 8,180  and  12,997  ft.  In  lenith 
respectively,  for  pike  road  in  Jennlw< 
Township  6.176  ft.  long,  and  one  pike  rvad  In 
Montgomery-  Township  5,336  ft.  long. 

VIncennes,  Ind. — Until  2  p.  m..  Mar  5.  bv 
County  Commissioners,  for  conatnictiOD  o( 
13,900  ft.  of  gravel  road  In  Johnaon  Town- 
ship. 

Oreat  Falls,  Mont. — Until  8  p.  m..  Feb.  !t. 
by  W.  P.  Wren,  City  Clerk,  for  fumiihmg 
and  setting  granite  curb,  the  work  inrlwl- 
ing   6,195    ft.    straight   curb. 

Kansas  City,  Mo.— Until  11  a.  m.,  Feb.  V. 
by  E.  A.  Harper.  City  Engineer,  for  four 
contracts  for  constructing  artiflclai  stonr 
curbing;  also  for  13  contracts  for  construc- 
ting artiflclai   stone   sidewalks. 

Watertown,  N.  Y.— Until  5  p.  m..  Feb.  ^>. 
by  Board  Public  Works.  H.  E.  Baker.  City 
Engineer,  for  alxiut  4.500  sq.  yds.  of  pavlni 
on  LeRoy  and  Main  Sts..  pavement  to  W 
either  Medina  blocks,  vitrifled  paving  bko-k 
or  brick. 

Brooklyn,  N.  Y.— Until  11  a.  m..  Feb.  ii. 
by  Bird  S.  Coler,  Borough  President,  for 
constructing  2.430  sq.  yds.  of  asphalt  pavf- 
ment  on  57th  St.;  also  for  8.890  sq.  yd* 
of  Medina  sandstone  block  pavement  on  Ful- 
ton    St. 

Cortland,  N,  Y — Until  8  p.  m.,  Feb.  25. 
by  E.  S.  Dalton,  City  Clerk,  for  pavini: 
North  Main  St.  and  Homer  Ave.,  the  work 
including  15.350  sq.  yds.  either  sheet  ■*• 
phalt  or  vltrltled  brick  or  block  pavement. 
D.   B.   Coleman,    Engineer. 

Cincinnati,  O. — Until    noon,    Feb.    21.    l>v 
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Board  Public  Service.  John  J.  Wenner, 
Clerk,  tor  improvement  of  Burgoyne  St.,  by 
grading,  etc.,  and  paving  with  asphalt. 

PItUburg,  Pa.— Until  10  a.  m.,  Feb.  26.  by 
Department  Public  Works,  A.  B.  Shepherd, 
Director,  for  two  contracts  for  grading, 
curbing  and  paving  with  asphalt,  three  con- 
tracts for  grading,  curbing  and  paving  with 
blockstone  and  two  contracts  fur  grading, 
curbing  and   paving   with   brlcic. 

Smethport,  Pa. — Until  8  p.  m.,  Feb.  27,  by 
W.  G.  Holder.  Secretary  Borough  Council, 
for  paving  Main  St. 

TItusviMe,  Pa.— Until  Mar.  2,  by  W.  M. 
Dame,  City  Clerk,  for  paving  May  Ave., 
South  Franklin  St..  and  E:ast  Bloss  St., 
tbe  work  Including  4.745  cu.  yds.  excavation, 
and  8,645  sq.  yds.  vitrified  shale,  flre  clay 
brick  or  block  pavement.  H.  A.  Holstein, 
City   Engineer. 

Olympla,  Wash, — Until  Feb.  25,  by  Joseph 
M.  Snow.  State  Highway  Commissioner,  for 
grading  and  macadamizing  state  roads  No. 
8,  Balthis  Road,  and  No.  9,  Eskridge  Road, 
in  Whitman  County. 

Nesnah, .  Wl».— Until  Mar.  16,  by  Board 
Public  Works,  Robt.  Jamison,  Chairman,  foC 
J,000  sq.  yds.  of  brick  pavement  on  Wiscon- 
sin Ave.    H.  L.  Sweet,  City  F.nglneer. 

Sewen. 

Bida  are  aaked  ,on  foUowtng  work,  the 
Botes     being     arranged     alphabetically      by 

atatea: 

Washington,  D.  C. — Until  noon.  Mar.  2,  by 
District  Commissioners,  for  constructing 
sewers.  Specifications,  etc.,  at  Room  43, 
District   BIdg. 

Boise,  Idaho. — Until  noon,  Feb.  20,  by 
Board  Public  Works,  Joseph  Perrault, 
President,  for  constructing  lateral  sewer  In 
District  No  107,  the  work  Including  7,221 
Un.  ft.,  8  In.  sewer,  602  yds..  20  manholes, 
etc. 

Gary,  Ind. — Until  2  p.  m..  Mar.  10,  by 
Town  Trustees,  C.  O.  Holmes,  Clerk,  for 
construction  of  a  number  of  sewers. 

Wichita,  Kan — Until  6  p.  m..  Mar.  2.  by 
R.  N.  Dorr,  City  Clerk,  for  constructing 
sanitary  sewer  In  District  No.  8.  Bids  to 
be  made  on  brick  and  vitrified  tile;  con- 
crete and  vitrified  tile  and  on  vitrified  tile. 
The  work  includes:  6.409  lln.  ft.  of  2B-ln., 
2.S80  lln.  ft.  of  24-ln.,  1,905  lln.  ft.  of  21-ln., 
2.30O  lln.  ft.  of  18-ln.,  12,907  lln.  ft.  of  12- 
m.,  8,405  lln.  ft  .  of  10-ln.,  86,833  lln.  ft.  of 
8-ln.  sewer,  and  717,  8-ln.  observation  holes, 
364  manholes,  complete.  54  flush  tanks  com- 
plete,  1   outlet   protector  complete. 

Ludlngton,  Mich.— Until  2  p.  ra..  Mar.  2, 
by  Board  Public  Works.  Fred  Gallle,  City 
Clerk,  for  labor  and  material  for  construct- 
ing several  sewers,  the  work  including  8.380 
lin.  ft.  12-ln..  5,184  lln.  ft.  9-ln.  sewer  pipe, 
and  4,600  lln.  ft.  6-ln.  vitrified  sewer  pipe, 
18  manholes  complete;  34  catch  basins  com- 
plete. Official  advertisement  will  be  found 
elsewhere    In    this    Issue. 

St.  Paul,  Minn.— Until  2  p.  m.,  Feb.  24.  by 
Board   Public   Works.   R.   L.   Gorman,   clerk 
for    constructing     sewers    In      Brown     Ave.,. 
Gates    St.,    Bunker    St..    and    Mt.    Hope    St.; 
also  for  sewer  In  Duke  and  Randolph  Sts. 

Kansas  City,  Mo.— Until  11  a.  m.,  Feb.  27, 
by  E.  A.  Harper.  City  Engineer,  for  three 
rontiacts   for  constructing  district  sewers. 

St.  Louis,  Mo, — Until  noon,  Feb.  28,  by 
Board  Public  Improvements,  W.  B.  Dryden, 
Secretary,  for  sewer  work  as  follows:  Let- 
ting No.  8964.— Nebraska  Ave.,  sewer  dls- 
trist  Number  S,  embracing  326  ft.  24-in.,  324 
ft.  21-ln..  762  ft.  15-ln.,  and  673  ft  12-ln. 
pipe  sewer.  Letting  No.  896B. — Perry  St. 
sewer  district  number  29,  embracing  273  ft. 
2x3  ft.  brick  sewer,  161  ft.  24-ln.  330  ft.  21- 
ln..  445  ft.  18-ln..  702  ft.  15-ln.,  and  627  ft. 
12-ln.   pipe  sewer. 

New  York,  N.  Y.— UnUl  noon.  Feb.  25,  by 
George  Cromwell,  President  Richmond 
Borough.  St.  George.  New  Brighton,  for  con- 
structing temporary  combined  sewer.  The 
work  Includes  the  construction  of  1.690  lln. 
ft.  of  reinforced  concrete  sewer,  the  se- 
curity required  being  $12,000. 

Cincinnati,  O. — Until  noon,  Feb.  21,  by 
Board  Public  Service,  John  J.  Wenner, 
Clerk,  for  constructing  sewer  In  Walworth 
Ave.:  also  for  constructing  sewer  In  Morton 
SL 

Cleveland,  O. — Until  noon,  Feb.  25,  by  A. 
R.  Callow,  Secretary  Board  Public  Service, 
for  constructing  sewers  In  portions  of  11 
streets. 

MMdletown,  O.— Until  Feb.  24,  by  City 
Clerk,  for  building  sewer  In  Fourth  St.  and 
In  Yankee   St. 

Pittsburg,  Pa.— Until  10  a.  m..  Feb.  «6.  by 
Department  Public  Works.  A.  B.  Shepherd, 
Director,    for   four   contracts    for   construct- 


ing pipe  sewers;  also  for  20-ln.  pipe  and  36- 
In.   brick   relief  sewer  In  Herron  Ave. 


Water  Snpply. 


Bids  are  asked  on  following  work,  the 
notes  being  amnged  alphabetically  by 
statea: 

Rome,  Oa. — Until  noon,  Mar.  9.  by  Board 
Public  Works,  C.  E.  McLln,  Chairman,  for 
delivery  and  erection  .of  gravity  Alter  of 
capacity  of  500,000  gallons  per  24  hours. 

Fort  Sheridan,  III.— Until  2  p.  m..  Mar.  2, 
by  Lt.  B.  F.  Miller,  Constructing  Q.  M..  for 
furnishing  material  and  constructing  exten- 
sion water  distributing  system  at  Fort 
Sheridan. 

Rockingham,  N.  C. — Until  3  p.  m..  Feb. 
27.  by  W.  L.  Scales.  Clerk  Commissioners, 
for  furnishing  materials  and  building  a  part 
of  the  water  works  for  this  city  to  consist 
of  laying  but  not  furnishing  about  four 
miles  of  pipe,  ituter  tower,  pumping  station 
and  reservoir.  Gilbert  C.  White.  Durham. 
N.  C,   Is  Engineer. 

Childress,  Tex. — Until  Mar.  3,  by  Joseph 
H.  Aynesworth,  City  Treasurer,  for  con- 
structing water  works.  Cerilfled  check  for 
$300   required   with   bid. 

Bxcavation,  Earth  and  Rock. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Patton,  Cal. — Channel  Improvements. — 
Until  8  p.  m..  Mar.  16,  by  Lyman  M.  King. 
Secretary  Board  of  Managers,  Redlands. 
Cal..  for  the  Improvement  and  rectlflcatlon 
of  certain  storm  water  channels  on  the 
grounds  of  the  Southern  California  State 
Hospital  at  Patton.  The  work  will  consist 
In  the  filling  up  of  all  arroyos  and  the  grad- 
ing of  all  adjacent  lands  to  such  slopes  as 
will  permit  of  ready  cultivation,  the  con- 
struction of  paved  ditches  and  the  con- 
struction of  necessary  culverts.  Plans,  etc., 
at  the  hospital,  at  office  pf  Dr.  F.  M.  Par- 
ker, 628  Auditorium  BIdg.,  Los  Angeles,  and 
with  Department  of  Engineering  at  Sacra- 
mento. 

New  London,  Conn. — Dredging. — Until 
noon.  Mar.  11,  by  Maj.  Harry  Taylor,  U.  S. 
Kngrs.,  for  dredging  In  Thames  River,  Conn. 

Missouri.— Ditch  Work.— E.  M.  Graves,  17 
Commercial  Bank  BIdg.,  Cleveland,  O.,  ad- 
vises us  that  he  has  400,000  yds.  of  good 
ditch  work  to  let  In  Southern  Missouri  at 
good  prices. 

Springfield,  O. — Dredging. — Until  Mar.  2, 
by  William  Mahoney,  City  Clerk,  for  dredg- 
ing and   cleaning  Buck   Creek. 

Narragansett,  R,  I. — ^Dredging. — Until  noon. 
Mar.  13,  by  MaJ.  Harry  Taylor,  U.  S.  Engra., 
New  London,  Conn.,  for  dredging  In  Paw- 
tucket  River  and  Little  Narragansett  Bay, 
R.  I.,  and  Conn. 

New  Brunswick. — Railroad  Work.— Until 
Mar.  10,  by  P.  E.  Ryan,  Secretary  Com- 
missioners of  Transcontinental  Ry.,  Ottawa, 
Ont.,  for  the  construction  in  New  Bruns- 
wick, of  four  sections  of  the  above  railway 
as  follows:  District  A — from  58th  mile  west 
of  Moncton  to  crossing  of  Inter-Colonlal  Ry. 
at  mile  97.7,  a  distance  of  39.7  miles;  District 
A — from  mile  97.7  to  Toblque  River,  a  dis- 
tance of  67  miles;  District  A — from  Toblque 
River  to  town  of  Grand  Falls,  a  distance  of 
31%  miles;  DlBti:lpt  B — from  boundary  line 
between  Quebec  and  New  Brunswick,  west- 
erly a  distance  of  about  52.4  miles. 

Ontario.— Railroad  Work.— Until  Mar.  10. 
by  P.  E.  Ryan,  Secretary  Commissioners 
Transcontinental  Ry.,  Ottawa,  Ont.,  for  con- 
struction of  two  sections  of  that  road  In  On- 
tario as  follows:  District  D — from  about 
eight  miles  west  of  the  Abltlbl  Klver  cross- 
ing, westerly  for  a  distance  of  about  100 
miles;  District  E — from  point  about  19% 
west  of  Mud  River  Crossing,  near  Lake 
Neplgon,  easterly  for  a  distance  of  75  miles. 

Miscellaneoiu. 

Bids  are  asked  on  following  work,  the 
notea  being  arranged  alphabetically  by 
statea: 

Hartford,  Conn, — Steel  Work. — Until  noon, 
Feb.  26,  by  Connecticut  River  Bridge  and 
Highway  District,  John  T.  Henderson, 
Deputy  Chief  Engineer,  for  furnishing  and 
erecting  in  place  the  tunnel  roof  l>eams  in 
connection  with  Western  Approach  of  Con- 
necticut River  bridge.  The  work  Includes  42 
built  plate  girders,  37  ft.  long,  14  plate  gir- 
ders, 14  ft.  long,  etc. 

Norwich,  Conn. — Dam,  Power  House. — 
Until  noon,  Mar.  2,  by  Uncas  Power  Co.,  49 


Shetucket  St.,  Norwich,  for  completion  of 
power  house  above  foundation  now  In  place, 
and  for  building  reinforced  concrete  dam 
about  200  ft.  long.  The  work  Includes  8,600 
cu.  yds.  earth  excavation  (wet),  7,500  cu. 
yds.  earth  excavation  (dry),  500  cu.  yds. 
rock  excavation,  6.500  cu.  yds.  concrete,  etc. 

Fort  Taylor,  Fla. — Wharf. — Plans  and 
specifications  for  the  construction  of  a 
wharf  at  this  post  are  on  file  at  office  of 
Engineering  Contracting.  355  Dearborn  St.. 
Chicago.  III.  Bids  for  the  work  are  asked 
until  Mar.  14,  by  Capt.  Conrad  H.  Lanza, 
Q.  M.,  as  stated  In  our  last  week's  Issue. 
Official  advertisement  will  be  found  else- 
where In  this  Issue. 

Indianapolis,  Ind. — Street  Sprinkling. — 
Until  10  a.  m.,  Feb.  21.  by  Board  Public 
Works,  for  sprinkling  unimproved  streets, 
avenues,  alleys  and   public  places. 

Kansas  City,  Mo.— Tree  Planting.- Until 
11  a.  m.,  Feb.  27,  by  E.  A.  Harper,  City 
Engineer,  for  planting  white  elm  trees  on 
both  sides  of  Tracy  Ave. 

Albany,  N,  Y.— Barge  Canal  Work.— Until 
noon.  Mar.  10,  by  F.  C.  Stevens,  State  Com- 
missioner Public  Works,  Albany,  for  Con- 
tract No.  9— Erie  Canal,  Sec.  10 — For  the 
Improvement  of  the  present  Erie  canal  from 
0.164  mile  east  of  Eagle  Harbor  bridge  to 
0.09  mile  west  of  Bears  bridge.  Length  of 
contract,  5,682  miles.  Plans,  etc.,  with  the 
Superintendent  of  Public  Works,  Albany,  N. 
Y. ;  Assistant  Superintendent  of  Public 
Works  for  the  Middle  Division,  at  Syracuse, 
N.  Y. ;  Assistant  Superintendent  of  Public 
Works  for  Western  Division  at  Rochester, 
N.  Y.;  and  at  the  canal  office,  Spauldlng's 
Exchange,  Buffalo,  N.  Y.  Copies  of  detailed 
plans  of  drawings  may  be  obtained  from  the 
State  Engineer  and  Surveyor  at  Albany,  N. 
Y.,  upon  payment  of  the  cost  of  producing 
them. 

Fort  Wood,  N.  Y.  H.— Dock.— Until  2:45 
p.  m..  Apr.  1,  by  O.  C.  Burnell,  Construct- 
ing Q.  M.,  for  construction  of  storage  dock 
and  timber  wharf  at  this  post. 

Cincinnati,  O. — Dump  Scow. — Until  2  p. 
m..  Mar.  11,  by  Lt.  Col.  Wm.  T.  Rossell,  U. 
g.  Engrs.,  for  reconstructing  one  dump 
scow. 

Columbus,  O.  —  Garbage  Works. —  Until 
noon.  May  11,  by  Board  Public  Service.  E. 
W.  Hlrscn,  Secretary,  for  complete  design, 
construction,  delivery  and  erection  of  gar- 
bage works  of  a  capacity  of  100  tons  per  24 
hours.  Henry  Maetzel,  Chief  Engineer, 
Board  Public  Service. 

Pittsburg,  Pa. — Rebuilding  Fire  Engines. 
—Until  3  p.  m.,  Feb.  24,  by  Edw.  G.  Lang, 
Director  Department  of  Safety,  for  rebuild- 
ing one  second  size  and  -one  third  size 
Amoskeag  steam  flre  engine  for  the  Bureau 
of  Flre. 

Wllkesbarre,  Pa,- Street  Cleaning.— Until 
noon,  Feb.  21,  by  P>ed  H.  Gates,  City  Clerk, 
for   cleaning  and    sprinkling   paved   streets. 

Philadelphia,  Pa.— Coal  Yard,  Etc.— Until 
noon,  Feb.  27,  by  W.  Hunter,  Chief  Engi- 
neer, P.  &  R.  Ry.,  620  Reading  Terminal, 
Philadelphia,  for  construction  of  work  ap- 
purtenant to  the  abolishment  of  grade  cross- 
ings on  the  P.  G.  &  N.  R.  R.  as  follows: 
Contract  No.  28 — C^ar  Cleaning  Yard,  Hunt- 
ingdon St.;  Contract  No.  30 — Coal  Pocket 
Yard  between  Berks  and  Norris  Sts,  (east 
side). 

Pittsburg,  Pa. — Fencing. — Until  noon.  Feb. 
20,  by  F.  P.  Booth,  County  Controller,  for 
road  fencing. 

Eau  Claire,  Wis.- Dam.— See  under  Bids 
Asked — Bridges. 

Ottawa,  Ont.— Steel  Tugs.- Until  Mar.  2, 
by  Fred  Gelinas,  Secretary  Department  Pub- 
lic Works,  Ottawa,  for  construction  of  three 
steel  tugs. 

Reglna,  Sask,,  Canada. — Concrete  Dam. — 
See  under  Bids  Asked — Bridges. 

Honolulu,  T.  H. — Breakwater. — Until  noon. 
Mar.  31,  by  Capt.  C.  W.  Otwell,  U.  S. 
Engrs.,  for  construction  of  breakwater  or 
for  stone  for  breakwater  construction  at 
Hllo  Harbor,  Hawaii,  T.  H. 

Material8,Machiiie8,Sapplies,Tool8,Bte. 

Blda  are  aaked  on  following  work,  the 
notea  being  arranged  alphabetically  bjr 
statea: 

Los  Angeles,  Cal. — ^Vacuum  Cleaning  Sys- 
tem— Until  3  p.  m..  Mar.  19,  by  James  Knox 
Taylor,  Supervising  Architect,  Washington, 
D.  C,  for  Installation  of  a  vacuum  cleaning 
system  for  the  U.  S,  Post  Office  and  Court 
House,   Los  Angeles. 

Washington,  D,  C. — Blasting  Materials. — 
Until  10:30  a.  m.,  Feb,  27,  by  Lt.  Col.  H.  F. 
Hodges.  General  Purchasing  Officer,  Isth- 
mian Canal  Commission,  for  furnishing  un- 
der Circular   424 — Blasting  material,    Includ- 
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Iitg  dynamite,  powder,  exploders,  detonators, 
(use,  wire,  etc  Supplies  inciade:  4,422,000 
lbs.  saltpeter  dynamite,  2,000  lbs.  saltpeter 
blasting  powder,  5S8,500  electric  exploders 
and  detonators,  etc. 

Chicago,  III. — Engines  and  Generators. — 
Until  11  a.  m.,  Feb.  28,  by  Department  Pub- 
lic Works,  224  City  Hall,  for  furnishing  and 
Installing  two  engines  and  generators  in  the . 
39th  St.  pumping  station  and  two  engines 
and  generators  in  the  Lawrence  Ave.  pump- 
ing station. 

Boonviile,  Ind. — Crushed  Stone. — Until 
noon.  Mar.  2,  by  County  Commissioners,  (or 
800  cu.  yds.  of  crushed  stone. 

Springfield,  Mass.— Water  Pipe.— Until 
noon.  Feb.  24,  by  Water  Commissioners,  E. 
E.  Lochrldge,  Chief  Engineer,  for  furnish- 
ing 1,908^  tons  of  6  to  36  in.  cast  iron  pipe. 
Class  E,  and  286H  tons  4  to  42-ln.  pipe. 
Class  C;  also  70  tons  of  specials. 

Baltimore,  Md. — Trees. — Until  11  a.  m., 
Feb.  26,  by  Wm.  S.  Manning,  General  Super- 
intendent of  Parks,  Druid  Hill  Park,  for  fur- 
nishing 600  Unden  trees  of  the  small-leaved 
form  (Tllia  Europea)  to  the  Park  Depart- 
ment of  Baltimore. 

New  York.  N.  V.— Dike  Ma,terUI.— UnUI 
noon.  Mar.  16,  by  Col.  John  G.  D.  Knight, 
U.  8.  Engrs.,  Army  BIdg.,  New  liork,  for 
furnishing  and  delivering  piling  and  round 
timber,  square  timber  and  lumber,  rubble 
stone,  quarry  spalls  and  quarry  refuse, 
bolts,  spikes,  etc.,  for  constructing  and  re- 
pairing dikes  in  the  Hudson  River,  N.  T. 

New  York,  N.  Y. — Box  and  Ballast  Cars. 
—Until  2  p.  m.,  Feb.  24,  bv  F.  C.  Nordslek, 
Assistant  Purchasing  Agent,  Panama  Rail- 
road Co.,  24  State  St.,  New  York,  for  fur- 
nishing 300  box  cars  and  100  ballast  cars. 

Syracuse,  N.  Y. — Street  Flushing  Ma- 
chines— Until  1:30  p.  m.,  Feb.  24,  by  Board 
of  Contract  and  Supply,  Frederick  T.  Pier- 
son,  Secretary,  for  furnishing  six  street 
flushing  machines  to  Department  of  Public 
Works. 


celving  bids  for  a  2,000,000  or  3,000,000  gallon 
pump,  to  be  delivered.  Installed  and  ready 
for  service  within  90  days  of  date  of  con- 
tract.    F.  A.  Stlckel,  Jr.,  City  Clerk. 

Pittsburg,  Pa. — Sprinklers,  Road  Roller. 
—UnUI  Feb.  24.  by  P.  P.  Booth,  County 
Controller,  for  furnishing  sprinklers  and 
road   roller. 

Milwaukee,  Wis.— Stop  Cocks.— Until  10:30 
a.  m..  Feb.  25,  by  Board  Public  Works, 
Charles  J.  Poetsch,  Chairman,  for  furnish- 
ing 2,000  %-ln.  and  600  %-ln.  corporation 
stop-cocks  for  the  use  of  the  Water  Depart- 
ment. 

CONTRACTS  LET. 

The  following  contracts  have  been  let  re- 
cently: 

Huntsvllle,  Ala. — ^Paving. — Gray  Shale 
Paving  &  Brick  Co.,  Birmingham,  Ala.,  at 
$21,450  for  paving  streets  around  public 
square. 

Los  Angeles,  Cal. — Paving.— George  H.  Os- 
wald, at  ,$6,102,  for  paving  Gulrado  St. 

Marysvl'lle,  Cal, — Bridge.— Western  Bridge 
&  Construction  Co.,  at  $2,670,  for  construct- 
ing bridge  over  Honcut  Creek  at  Bainbrldge 
Crossing  for  the  county. 

Sterling,  Colo. — Sewers. — G.  H.  Sethman, 
Denver,  Colo.,  for  constructing  three  miles 
of  sewers  for  this  city. 

Washington,  D.  C— Sewer. — E.  O.  Qum- 
mel,  at  $4,394,  for  constructing  sewer  in 
Massachusetts  Ave. 

Cowling,  III.— Dredging.— R.  P.  Winner, 
Carml,  111.,  for  dredging  at  this  place. 

Elm  Orove,  III.^Abutment— Ell  Bridge  Co., 
Roodhouse,  III.,  at  $937  for  bridge  abutments 
in   this  place. 

RIdgeway,  III.— Dredging.— R.  P.  Winner, 
Carml,  111.,  for  dredging  at  this  place. 


.  Brooklyn,  N.  Y.— Nozzles,  Pipe  Holders.- 
Until  10:30  a.  m.,  Feb.  24,  by  Francis  J. 
Lantry,  Fire  Commissioner,  157  E.  67th  St., 
New  York,  for  furnishing  and  delivering 
nine  wagon  nozzles  (stand  pipes)  for  hign 
pressure  system;  also  for  12  pipe  holders, 
complete. 

Now  York,  N.  Y.— Iron,  Lumber,  Etc.— 
Until  11  a.  m.,  Feb.  25,  by  John  V.  Coggey, 
Commissioner  of  Correction,  148  E.  20th  St., 
for  furnishing  and  delivering  hardware, 
paints,  iron,  steam  fittings,  lumber  and  mis- 
cellaneous articles. 

Now  York,  N.  Y. — ^Hose  Wagons,  Nozzles, 
Etc.— Until  10:30  a.  m..  Feb.  24,  by  Francis 
J.  Lantry,  Fire  Commissioner,  157  E.  67th 
St.,  for  furnishing  and  delivering  three  ex- 
tra large  size  hose  wagons  for  high  pressure 
system:  also  for  12  wagon  nozzles  (stand 
pipes)  and   12  pipe  holders. 

Muskogee,  Okla. — Pump. — This  city  is  re- 
BIDS    RECEIVED    JAN.    20,    1908, 


Wyoming,  III. — Sewer. — Patrick  McDonald, 
Bloomlngton,  111.,  at  $1,996,  for  constructing 
sewer  for  this  place. 

Boston,  Mass. — Conduits,  Embankments. — 
Bids  were  opened  Jan.  20  by  Charles  River 
Basin  Commission,  Hiram  A.  Miller,  Chief 
Engineer,  for  Sec.  6  of  Boston  Marginal  Con- 
duit and  Sec.  4  of  the  Boston  Embankment, 
the  contract  Being  awarded  to  W.  H.  Ellis, 
at  $74,700.  The  work  consists  of  about  150 
ft.  of  conduits  of  different  sizes;  a  gate- 
chamber,  the  main  part  of  which  Is  about 
J7  ft.  by  57  ft. ;  about  320  Un.  ft.  of  retaining 
wall,  a  stone  and  concrete  arch  bridge  with 
wing  walls  over  the  new  outlet  of  the  Fens 
Pond  and  an  earth  embankment  between  the 
existing  Basin  wall  and  the  wall  to  be  built 
under  this  contract.  The  bond  required  is 
$30,000.  The  bids  received  for  the  work  and 
the  bidders  were  as  follows:  (1)  standing 
for  Jones  &  Meehan,  Boston,  Mass.;  (2)  W. 
H.  Ellis,  Boston,  Mass.;  (3)  Coleman  Bros., 
Boston,  Mass.;  (4)  Wm.  L.  Miller,  Boston, 
Mass.;    (5)    Cavanagh   Bros.,   Boston,   Mass.; 

_^__^       (6)  Chas.  R  Gow  Co.,  Boston,  Mass.: 

AT    BOSTON,    MASS..   BY  CHARLES  RTVER  B^ 

GINAL  CONDUIT,   AND   SEC.    4,    BOSTON   EMBANKMENT. 

(1) 
$3,500.00 


Orlffln,  Ind.— Ditch  Work.— R.  P.  WioMr, 
Oirml,  III.,  for  two  Jobs  of  ditching  (team 
work),  at  this  place. 

Linton,  Ind. — Sewers. — J.  H.  Green  &  Sons, 
Appleton,  Wis.,  at  $60,000,  for  sewer  system 
for  this  city. 

Columbus,  Kan. — Bridges. — Canton  Bridga 
Co.,  Canton,  O.,  at  $7,500,  for  constructloc 
nine  bridges  for  the  county. 

Great  Falls,  Mont.— Bridges.— Midland 
Bridge  Co.,  Kansas  City,  Mo.,  at  $10,474,  tor 
constructing  five  steel  bridges  for  the 
county. 

Catervllle,  Mo. — Sewer  System. — J.  W. 
Watson  Construction  Co.,  St.  Louis.  Ho., 
at  $13,310,  for  constructing  sewer  system  for 
this  city. 

Kansas  City,  Me. — ^Bridges. — Robert  For- 
rest, at  $7,000,  for  2-span  concrete  bridge 
two  miles  south  of  Baytown  (or  the  oounty; 
Leavenworth  Bridge  Co..  at  $1,260,  mi 
awarded  contract  for  steel  span  over  blanch 
of  Mill  Creek,  and  Western  Bridge  (^.,  st 
$1,850  secured  contract  for  two  steel  bridges. 

Muskegon,  Mich.— Sheet  Piling.— Smith. 
Burke  &  Nelson,  Muskegon,  at  $27,000,  for 
sheet  piling  work  on  the  Muskegon  Harbor 
improvement. 

Cincinnati,  O, — ^Bridge. — Peter  Piaechter. 
at  $1,594,  for  concrete  bridge  on  Banktick 
Road  for  County.    . 

Tlflln,  O. — Bridge  Work. — Modem  Con- 
struction Co.,  Fremont,  O..  at  $8,200,  for  re- 
flooring  Washington  St.  bridge  with  creod- 
Dn  block. 

El  Reno,  Okla. — Sewers. — Connelly  C^- 
structlon  Co.,  El  Reno,  at  following  bid: 
Lateral  sewer,  $3,009;  storm  sewer,  $6,1(1: 
sanitary  sewer,  $6,083. 

Quthrle,  Okla.— Concrete  Bridge. — Topeka 
Bridge  &  Iron  Construction  Co.,  Tcvefck 
Kan.,  at  $8,896,  for  construction  of  110  ft 
reinforced  concrete  bridge. 

Muskogee,  Okla. — Sewer. — Flke  &  Moore, 
Muskogee,  for  8-ln.  sewer  In  McKellop's  aid 
Robinson's   Additions. 

Oklahoma  City,  Okla.— Water  Pipe.— 
DImmick  Pipe  Co.,  Birmingham,  Ala.,  for  Hi 
tons  of  water  pipe  and  10  tons  of  specWi. 
at  $27.85  per  ton  for  pipe  and  3  eta  per 
pound  for  specials,  f.  o.  b.  Oklahoma  <3ty. 

Easton,  Pa, — Paving  Supplies. — Delamrs 
River  Quarry  &  Contracting  Co.,  traprock: 
Zuiic  Bros.,  stone;  B.  H.  Siegfried,  curbing, 
etc. 

Sugar  Loaf,  Pa. — Bridge. — Penn  Bridce 
Co.,  Beaver  Falls.  Pa.,  at  $10,997,  for  steel 
bridge  over  Nescopec  Creek  In  Sugar  LosI 
Township  for  the  State. 

Chattanooga,  Tenn. — Railroad  Work.— Wil- 
liam J.  Oliver  Construction  Co..  KnoxvUIe, 
Tenn.,  at  about  $100,000  for  the  construction 
of  a  double  track  railroad  line  to  connect 
the  main  lines  of  the  Southern  and  Ala- 
bama Great  Southern  railroads  with  the  ter- 
minal  property   of   the  Queen  and   Crescent 


1.  Cofferdam  at  Fens  Pond  Bridge 1  Cofferdam.. 

2.  Cofferdam  at  Gate  Chamber 1  Cofferdam.. 

3.  Cofferdam  at  Boston  Marginal  Conduit 1  Cofferdam . . 

4.  E^arth  mung.  Class  A  (ordinary  earth) 12,000  cu.  yds. 

6.  E:arth  fllUng,  Class  B  (clean  earth) 620  cu.  yds. 

6.  Elarth  fllling.  Class  C  (sand  and  gravel) 5.300  cu.  yds. 

7.  Earth  excavation  inside  the  cofferdams 250  cu.  yds. 

8.  Piles  in  place  (45  ft.  or  less  in  length) / 34,000  lln.  ft.. 

9.  Piles  in  place   (over  45  ft.  In  length) 2,000  lln.  ft.. 

10.  Driving  piles  at  an  InclinatioD  (additional  price) 6,100  lln.  ft.. 

11.  Drains    175  lln.  ft.. 

12.  Concrete  masonry  (1:2H:4H  In.  conduits  and 

gate  chamber)    1,760  cu.  yds. 

15.  Concrete  masonry  (l:2H:4Vi  In.  wall  and  bridge) 720  cu.  yds. 

14.  Granolithic  surfacing  117  sq.  yds. 

16.  Ashlar  masonry,  except  for  copings 65  cu.  yds. 

16.  Ashlar   masonry   for   coping 95  cu.  yds. 

17.  Dimension  stone  masonry 80  cu.  yds. 

18.  Face  dressing  of  pointed  work 4,500  sq.  ft. . . 

19.  Riprap    440  tons 

20.  Iron  and  other  metal  work 28.6  tons.. 

21.  Timber  attached  to  masonry 3  M.  ft.  B.  M. 

22.  Temporary  outlet  from  Stony  Brook  conduits 1  outlet 
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Totals $69,054        $74,700       $84,692        $87,064        $100,961         $106,041 

Note:  Prices  bid  In  filling  under  (Items  4,  5  and  6)  Include  cost  of  all  excavating  (except  as  provided  under  Item  7),  consolidating,  grad- 
ing, and  surfacing.  The  contractor  is  to  obtain,  at  his  own  expense,  all  material  required  for  embankments  except  that  found  In  the  eios- 
vatlons.  Item  7  provides  that  the  contractor  shall  excavate  the  material  Inside  the  cofferdams,  which  It  Is  not  practicable  to  remove  bf 
dredging,  to  the  extent  required  for  the  construction  of  the  masonry,  and  shall  deposit  the  excavated  material  In  the  embankment  The 
price  bid  for  piles  (Items  8  and  9)  Includes  entire  cost  of  furnishing  and  driving  the  piles;  round  piles  of  spruce  or  Norway  pine  are  to  t» 
used,  and  no  piles  are  to  be  less  than  6  Ins.  diameter  at  the  small  end;  piles  are  to  be  accurately  spaced,  and  when  required  the  heads  are 
to  be  hooped  with  wrought  Iron  rings;  certain  piles  as  shown  In  plana  are  to  be  sufficiently  bolted,  spiked  and  braced  without  charge,  to 
prevent  displacement  before  the  fllling  around  them  Is  completed.  The  prices  bid  for  concrete  masonry  (items  12  and  13)  Is  (or  concrete  In 
place  and  includes  the  cost  of  all  centers  and  forms,  the  sheeting  at  the  sides  and  ends  of  the  5-ft.  conduit  with  tongued  and  grooved  sheet- 
ing not  less  than  3-ln.  thick  which  shall  be  left  In  place,  of  all  other  sheeting,  shoring  and  bracing,  of  furnishing  and  placing  the  materials, 
and  all  expenses  Incidental  thereto.  Including  skim  coat  and  cement  wash.  Granolithic  surfacing  (Item  14)  not  less  than  1  In.  thick  mixed 
in  the  proportion  of  1  part  Portland  cement  to  H4  parts  of  coarse,  screened  and  washed  sand  Is  to  be  laid  on  the  bridge.  The  gianoMtble 
surfacing  is  to  be  measured  in  place  and  Is  to  be  paid  for  by  the  square  yard,  but  Is  also  to  be  Included  In  the  measurement  of  the  eoooret* 
to  which  It  Is  applied.  The  price  bid  for  Iron  and  other  metal  work  (Item  20)  Is  for  putting  In  place  Iron  and  other  metal  work  furnished  by 
the  Commission  and  includes  the  cost  of  hauling,  caring  for  and  putting  In  place,  and  of  all  other  work  Incidental  thereto.  The  price  bid 
for  timber  attached  to  masonry  Is  for  putting  In  place  lumber  furnished  by  the  Commission,  and  includes  the  cost  of  hauling,  caring  for  and 
putting  In  place,  and  of  all  other  work  Incidental  thereto. 
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syttem.  The  work  Involves  the  movtog  of 
about  300,000  cu.  yds.  of  earth. 

Beaumont,  Tex. — Bridge  Material,  Piles. — 
Union  Bridge  &  Construction  Co.,  luneas 
City,  Mo.,  for  1,500,000  ft  of  bridge  material 
iDd  4,000  piles,  for  the  Louisiana  lines  of 
die  Colorado  Southern,  New  Orleans  ft 
Pacific  By.  Co. 

Tlmion,  Tex. — Railroad  Work. — Thomas 
Smith,  according  to  advices  from  this  city, 
tor  rebuilding  the  Texas  &  Oulf  R.  R, 
Irom  Waterman  to  Origsby. 

Richmond,  Va. — Paving. — Contracts  for 
itreet  work  for  coming  year  were  let  as 
follows:  Chesterfield  Granite  Works,  for  5 
and  6-ln.  comer  blocks,  for  stone  paving 
and  repaying,  and  for  the  S  and  6-in.  circu- 
lar curbs;  Albin  Netberwood,  for  5  and  6- 
in.  stone  curbing;  J.  H.  Wallen  &  Son,  for 
concrete  paving;  H.  S.  Bradley,  for  brick 
paving. 

Appleton,  Wis.— Sewers.— WlUIam  Went- 
landt,  at  t7,309  for  constructing  ravine  con- 
crete sewer;  Frank  Bartz,  at  $2,362,  for  vit- 
rlfled  pipe  sewers  in  Bellaire  Park. 

Milwaukee,  wis. — Cement  Testing,  Test 
Boring. — Pittsburg  Testing  Laboratory  for 
testing  the  450,000  bbls.  of  cement  to  be 
used  In  the  concrete  work  for  the  new 
Orand  Ave.  viaduct;  Robert  Seefeld,  at  SO 
cts.  per  lineal  foot  was  awarded  contract 
(or  making  test   borings. 

PROJECTED  WORK. 
Bridges. 

Items  Arranged  Alphabetically  by  States. 

Scottsboro,  Ala. — County  Board  has  agreed 
to  give  $3,000  for  building  bridge  over  Jones 
Creek  on  Copenhagen-Bridgepori  pike. 

Nevada  City,  Cal. — Commissioners  of  Ne- 
vada County  have  decided  to  construct  |6,- 
000  steel  bridge  over  Bear  River  between 
You  Bet  and  Colfax. 

Atlanta,  Qa. — County  Commissioners  Clif- 
ford L.  Anderson,  Chairman,  on  Feb.  S,  re- 
ceived plans  and  specifications  for  ferro-con- 
crete  bridge  over  Peachtree  Creek.  It  Is  re- 
ported that  the  county  will  erect  the  bridge 
itself.     Estimated  cost  is  about  $30,000. 

Dea  Moines,  la. — City  Council  has  approv- 
ed plans  for  7th  St.  Viaduct  as  prepared  by 
C.  H.  CartUdge,  Chicago,  111.  Bridge  Engi- 
neer C.  B.  &  Q.  Ry.  The  bridge  will  cost 
about  $250,000.  George  Dobson  Is  City  En- 
gineer. 

Chicago,  III. — Plans  have  been  prepared  by 
Thos.  Q.  Pihlfeldt,  City  Bridge  Engineer, 
City  Hall,  for  a  reinforced  concrete  bridge 
to  be  erected  over  the  Illinois  and  Michigan 
Canal  at  Western  Ave.  Estimated  cost  is 
$20,000  and  it  is  hoped  to  advertise  the  work 
in  AprlL 

Bluffton,  Ind.— County  is  to  have  new  30 
ft  bridge  erected  over  Big  Black  Creek  ditch 
In  Jackson  Township.  Ora  Garrett,  County 
Auditor. 

East  St.  Loula,  til.— East  St.  Louts  &  Su- 
burban Ry.  Co.  will  shortly  commence  the 
construction  of  a  bridge  over  high  ground 
on  the  E^ast  side.  The  bridge  is  to  be  40  ft. 
wide  and  will  be  paid  for  by  the  railway 
company  and   the  village  of  Edgemont. 

Elkhart,  Ind.— Board  Public  Works  has 
asked  County  Commissioners  to  expend  $6,- 
000  for  repairing  Main  St.  bridge,  the  work 
to  Include  steel  stringers,  oak  plank  in  road- 
way and  pine  sidewalks. 

Lawrenceburg,  Ind. — County  Commission- 
ers have  begun  condemnation  proceedings 
preparatory  to  the  establishment  of  a  new 
overhead  bridge  near  Bellevue  Church  over 
the  Big  Four  R.    R. 

Laurence,  Kan.— County  Commissioners 
propose  to  construct  bridge  over  Wakarusa 
in  the  western  part  of  Clinton  Township. 

WichiU.  Kan.— Wichita  R  R  &  Light  Co. 
Is  having  plans  prepared  for  a  concrete 
bridge  to  be  erected  over  the  drainage  ca- 
nal. 8.  L.  Nelson,  Peotla,  111.,  Is  General 
Bilanager. 

W««t  Point,  Ky. — Construction  of  wagon 
bridge  over  Salt  River  from  this  town  is 
contemplated. 

Benton  Harbor,  Mich. — Plans  are  now  be- 
ing prepared  for  the  highway  bridge  to  be 
erected  between  Benton  Harbor  and  St.  Jo- 
seph, by  the  two  cities.  James  W.  Pearl  is 
Engineer. 

St.  Louis,  Mo. — ^Preliminary  surveys  are 
well  under  way  for  the  free  bridge  to  be 
built  by  this  city.  A  $S,000  appropriation  for 
engineering  work  has  been  approved  and  re- 
ports state  that  a  consulting  engineer  will 
be  selected  shortly  by  A.  J.  O'Reilly,  Presi- 
dent   Board    Public   Improvements. 

Le  R^,  N.  Y. — ^Plans  have  been  submitted 
to  the  Town  Board  for  new  bridge,  to  cost 


$20,000,  to  be  erected  over  Oatha  Creek  on 
.  Main  St 

Syracuae,  N.  Y.— Henry  C.  Allen,  City  E!n- 
glneer,  has  completed  plans  for  rebuilding 
West  Jefferson  St  bridge  over  Onondaga 
Creek;  $3,000  appropriation  has  been  made 
for  the  work. 

Cleveland,  O. — Plans  are  to  be  started 
shortly  by  the  city  for  Superior  Ave.  viaduct 
as  reconstructed  with  a  fixed  span  93  ft.  above 
the  river. 

Mansfield,  O. — Resolution  is  before  Council 
for  preparation  of  plans  and  estimates  for 
a  bridge  over  the  Rockford  at  Ashland  Ave. 
to  coat  $3,600. 

Toledo,  O. — Public  hearing  was  held  Feb. 
14  on  application  of  Lima  &  Toledo  Traction, 
1109  Traction  BIdg.,  Cincinnati,,  for  permis- 
sion to  construct  a  drawbridge  over  Swan 
Creek  to  complete  its  entrance  into  Toledo. 

Oklahoma  City,  Okla. — County  Commis- 
sioners have  rejected  all  bids  received  Feb. 
7  for  constructing  four  bridges  over  Ca- 
nadian River. 

Altoona,  Pa.— <7lty  Is  considering  building 
new  bridge  at  7th  St.  after  plans  of  City 
Engineer  Engstrom. 

Doylestown,  Pa. — County  Commissioners 
have  decided  to  construct  concrete  bridges 
on  the  Frankford  &  Bristol  Turnpike,  near 
Eddlngton,  and  on  the  Bustleton  &  Somer- 
ton  Turnpike,   near   Somerton. 

Butter,  Pa. — Manor  Township  has  asked 
County  Commissioners  to  construct  bridge 
over  Slippery  Creek. 

Reading,  Pa. — Ordinance  is  before  City 
Council  for  1  mill  tax  levy  for  construction 
of  bridge  at  Tulpehocken  St. 

Wttkesbarre,  Pa.— Viewers,  of  which  W.  F. 
Dodge,  Engineer,  Wllkesharre,  is  a  member, 
have  been  appointed  by  County  Court  to  con- 
sider matter  of  new  county  bridge  over  Sus- 
quehanna  River  at  PIttston. 

Wltkeabarre,  Va.— A.  D.  Chtdsey.  Resident 
Engineer  in  charge  of  grade  crossing  work 
in  this  city,  has  plans  under  way  for  a 
bridge  which  will  take  the  place  of  the 
proposed  subway  at  South  St. 

Vancouver,  B.  C. — Waddell  &  Harrington, 
New  Nelson  Bldg.,  Kansas  City,  Mo.,  are 
engineers  for  the  three  bridges  to  be  erected 
by  this  city  over  False  Creek.  Two  will  be 
draw  bridges  and  the  third  a  bascule  bridge. 
City  has  appropriated  $1,120,000  for  con- 
structing the  bridges. 

Railroads 

Items  Arranged  Alphabetically  by  States. 

l-luntsvltte,  Ala. — Advices  from  this  place 
state  that  the  subscription  stock  of  the 
Nashville  &  HuntsvlUe  R.  R.  has  been  taken 
up  and  that  the  construction  of  the  road  is 
now  assured.  The  contract  with  the  con- 
struction company  provides  that  work  must 
be  started  by  April  1.  T.  W.  Pratt,  Hunts- 
vlUe, is  reported  to  be  interested. 

Watsonvllle,  Colo. — Southern  Pacific  Ry. 
contemplates  enlarging  its  yards  at  this 
place. 

Lamar,  Colo. — Local  Commercial  Associa- 
tion is  taking  steps  to  raise  $25,000  bonus  to 
get  the  division  point  of  the  Denver  &  Gulf 
;y.  at  this  place.  The  railway,  as  proposed, 
is  to  extend  from  Port  Arthur,  Tex.,  to  Den- 
ver, Colo. 

Lovetand,  Colo. — A.  D.  Parker,  Denver. 
Colo.,  vice  president  Colorado  &  Southern 
Ry.,  is  quoted  in  press  reports  as  stating 
that  the  Arklns  Branch  of  the  road  to  the 
mouth  of  Loveland  Canon  on  the  Estes  Park 
Road,  would  be  built  as  soon  as  possible. 

Cedar  Rapids,  la. — Chicago,  Rock  Island  & 
Pacific  Ry.  is  said  to  be  making  arrange- 
ments for  surveys  for  an  extension  from 
iU  Cedar  Raplds-Twin  City  line  through 
Mason  City  to  Forest  City,  where  It  will 
connect  with  the  South  Dakota  line.  J.  B. 
Berry,  Chicago,  III.,   Is  Chief  Engineer. 

Otathe2_Kan. — Missouri,  Kansas  &  Texas 
Ry.,  J.  W.  Petheram,  Chief  Engineer,  Dal- 
las, Tex.,  has  surveys  under  way  for  a 
proposed  connecting  link  from  this  place  to 
Selma. 

Paducah,  Ky. — Paducah  Northern  R  R 
has  been  incorporated  by  local  parties  for 
the  purpose  of  building  a  line  of  railroad 
from  Paducah  to  a  point  13  miles  below  here 
where  the  Burlington  and  the  Big  Four  will 
construct  a  bridge  across  the  Ohio  River. 
The  company  will  also  have  terminals  in 
Paducah  and  its  tracks  will  be  used  by  the 
roads  that  are  now  seeking  entrance  to  the 
city,  which  Includes  besides  those  mention- 
ed, the  Frisco,  which  is  20  miles  below 
Paducah.  The  company  has  a  capital  of 
$5,000,  this  sum  being  to  cover  the  cost  of 
surveys;  later  the  capital  stock  will  be  in- 
creased to  $3,000,000.  The  officers  are: 
George  C.  Wallace,  president;  Earl  Palmer. 


first  vice  president:  L.  M.  Rieke,  second  vice 

g resident;   H,   C.    Overby,    secretary;   James 
.  Utterback,  treasurer;  Rlchad  Rudy,  audi- 
tor, and  W.  B.   Bradshaw,  Jr.,  attorney. 

New  Orleans,  La.— New  Orleans  Southern 
Ry.  Co.  has  been  incorporated  and  propojtes 
to  build  a  line  of  railroad  from  a  point  on 
the  MissisBlppi  River,  in  Jefferson  Parish, 
opi>oaite  the  city  of  New  Orleans,  through 
the  parishes  of  Jefferson  and  Plaquemines 
and  to  a  point  near  Southwest.  Grand,  South 
or  Southeast  Pass.  The  charter  also  pro- 
vides for  the  construction  of  a  branch  road 
to  be  built  from  main  line  to  Grand  Isle. 
The  authorized  capital  is  $1,000,000,  and 
Enunett  R.  Hiclu,  L.  A.  Brugler  and  Arthur 
Kennedy  are   the   incorporators. 

Detroit,  Mich. — Michlran  Central  R  R  is 
planning  to  spend  $2,000,000  In  the  next 
three  years  In  grade  crossing  work  in  this 
city.  O.  H.  WeT)b,  Detroit,  Mich.,  is  Chief 
Engineer. 

Jefferson  City,  Mo. — Advices  from  this 
city  state  that  the  Oklahoma  &  Golden  City 
Ry.  lias  made  financial  arrangements  for 
building  and  equipping  its  proposed  line 
and  that  construction  work  will  be  started 
this  spring.  The  road  is  to  run  from  Jef- 
ferson City,  Mo.,  via  Climax  Springs,  Gold- 
en City  and  Joplin,  Mo.,  to  Pawhuslca,  Okla., 
with  a  branch  to  Springfield,  Mo.,  a  total 
distance  of  265  miles.  The  ofilcers  are:  W. 
S.  Pope,  President,  Jefferson  City,  Mo.;  John 
A.  Griesel,  General  Manager,  Golden  City, 
Mo.;  E.  M..  Dempsey,  Vice  President,  Paw- 
huska,  Okla.,  and  C.  E.  Wheelock,  Secre- 
tary,   Kansas   City,    Mo. 

St.  Louts,  Mo.— Monett  &  Southwestern 
Construction  Co.,  a  company  formed  for 
building  the  St.  Louis  &  Oklahoma  South- 
ern Ry.,  has  voted  to  issue  a  parliamentary 
bond  for  $160,000  for  construction  purposes. 
The  St.  Louis  &  Oklahoma  Southern  Ry. 
Co.  is  Incorporated  with  a  capital  stock  of 
$10,000,000,  and  Includes  several  auxiliary 
cornpanies,  including  the  Muskogee  &  Tex- 
as Ry.  Co.,  and  the  PInevllle  &  Northern  Ibr. 
Co.  The  St.  Louis  Construction  Co.  will 
build  that  section  of  the  road  south  of  the 
Arkansas  River  in  Oklahoma  to  McAlester, 
Okla.,  and  will  complete  the  portion  between 
Southwest  City  and  the  Arkansas  River  this 
year.  The  Monett  &  Southwestern  Con- 
struction Co.  is  building  the  road  between 
Joplin,  Mo.,  and  Muskogee,  Okla.,  a  distance 
of  about  120  miles.  The  entire  survey,  cov- 
ering the  distance  of  about  300  miles.  Is 
practically  complete,  and  full  estimates  have 
been  made'  up.  Thomas  J.  Adair  Tahle- 
quah,  Okla.,  Is  Vice  President  and  Treasur- 
er, Charles  Young,  Fort  Smith,  Ark.,  Is 
Chief  Engineer.  C.  G.  Methery  Is  Superin- 
tendent of  Construction,  and  Henry  Rohwer 
Is  Consulting  Engineer. 

Santa  Fe,  N.  Mex.— Santa  Fe  Central  Ry. 
is  considering  building  68  mile  branch  line 
from  Moriarity  to  the  Hogan  coal  fields. 
W.  C.  Hopewell,  Santa  Fe,  Is  second  Vice 
President. 

Blaine,  Kan. — Kansas  Southern  &  Gulf 
R.  R,  which  operates  20  miles  of  line  be- 
tween this  city  and  Westmoreland,  Kan., 
has  had  surveys  made  and  will  possibly  start 
construction  work  this  spring  on  extending 
the  road  from  Westmoreland  north  through 
Sycamore  Springs  to  Falls  City,  Neb.,  and 
south  from  Blaine  to  Manhattan,  Kan.  O. 
J.  CoUman,  Lincoln,  Neb.,  is  General  Man- 
ager. 

Omaha,  Neb. — Local  press  reports  quote 
J.  C.  Baker  of  the  Omaha  &  Nebraska  Cen- 
tral Ry.,  as  saying  that  the  company  ex- 
pects to  have  a  road  built  and  In  operation 
between  Omaha  and  Wahoo  by  the  mlddel 
of  the  summer.  A  $1,000,000  bond  issue  is 
to  be  made  for  building  and  equipping  the 
first  40  miles  of  roads. 

Little  Falls,  N.  Y.— Little  Falls.  St.  Johns- 
vllle  &  Johnstown  R  R,  is  to  be  Incorpor- 
ated to  build  a  railroad  between  the  towns 
named.  Committee,  of  which  D.  H.  Burrell, 
Little  Falls,  Frederick  Englehardt.  St 
Johnsville,  and  Fred  L.  Carroll,  Johnstown, 
are  members,  has  been  appointed  to  secure 
right  of  way,  make  surveys,  etc. 

Amsterdam,  N.  Y. — It  Is  reported  that 
residents  of  Amsterdam  are  about  to  Incor- 
porate a  railroad  company  which  will  have 
a  junction  with  the  F.,  J.  &  Q.  road  at 
Tribes  Hill  and  run  to  Fonda.  Palatine, 
Fort  Plain,  St.  Johnsville  and  Little  Falls. 
It  is  said  that  this  Amsterdam  company  has 
raised  $4,000  and  will  start  the  surveys  at 
once. 

Chlckaaha,  Okla. — ^At  a  recent  meeting  of 
the  stockholders  of  the  Southern  Ry.  Co.,  a 
corporation  organized  two  years  ago  with 
a  capital  stock  of  $1,000,000,  it  was  decided 
to  take  steps  to  complete  the  railroad  this 
year  from  Oklahoma  City  to  Wichita  Fails, 
Tex.,  via  Chlckasha.  Lawrence  Martin, 
Chickasha,  Is  President;  R.  E.  Miller  of 
Myton,  Utah.  Vice  President;  W.  W.  Graves 
of  Walters,  Okla.,   Secretary  and  Treasurer. 

Ennis,    Tex. — ^W.    J.      Newcomb,      Terrell, 
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Tex.,  Is  reported  to  be  promoting  project 
for  a  railroad  between  this  place  and  Waco. 
Big  Stone  Qap,  Va. — The  Clinch  &  San- 
dy R.  R.  has  tteen  Incorporated  with  tlO.OOO 
capital  stock  and  proposes  to  build  a  rail- 
road 50  miles  long  in  southwest  Virginia, 
running  through  the  counties  of  Wise,  Rus- 
sell, Dickenson  and  Buchanan,  from  St. 
Paul,  Va.,  to  the  Breakers  of  Sandy,  In 
the  county  of  Dickenson,^  The  officers  are: 
R.  T.  Irvine,  President,  Big  Stone  Gap:  T. 
P.  Trigg,"  Vice  President.  Abingdon:  J.  S. 
Wright,  Secretary,  Big  Stone  Gap;  J.  W. 
Kelly,   Treasurer,  Big  Stone  Gap. 


Sewen. 

Items  Arranged  Alphabetically  by  States. 

Coallnga,  Cal. — ^Matter  of  sewers  and  wa- 
ter supply  will  be  taken  up  by  this  place  at 
election  April  7. 

Oakland,  Cai.^Clty  proposes  to  construct 
storm  sewer  from  San  Pablo  Ave.  to  the 
lake. 

Seima,  Cal. — Bond  issue  is  proposed  for 
Installing  sewer  system  for  this  city.  Dr. 
Fred   H.    Williams   is    City   Health   Officer. 

Athens,  Qa. — Ordinance  is  before  Council 
for  election  to  vote  on  Issuing  |S0,000  of 
bonds  for  building  sewers. 

Davenport,  la. — City  Engineers  Murray  has 
completed  preliminary  surveys  for  13th  Dis- 
trict sewer. 

Traer,  la.— City  Council  has  appointed 
committee  to  take  steps  for  securing  new 
sewer  system. 

Belleville,  III. — Board  Public  Improvements 
proposes  to  expend  )250,000  this  summer  for 
sewers,  street  pavement  and  other  improve- 
ments. 

Canton,  O. — Estimates  submitted  to  City 
Council  show  that  total  estimated  cost  of 
new  aewers  is  $69,974.  This  includes  the  con- 
struction of  12,942   ft.   of  sewers. 

Freeport,  111 — City  proposes  to  build  Third 
Ward  sewer  system  this  year.  City  Engi- 
neer's estimate  of  cost  is  as  follows:  5,540 
lln.  ft.  24  in.  sewer  pipe  at  $2.S0  per  ft., 
tl5,612:  1,400  lln.  ft.  18  in.  sewer  pipe  at 
t2.40  per  ft.,  $3,360:  4,900  lin.  ft.  12  In.  sew- 
er pipe  at  $1.70  per  ft..  $8,347;  20,790  lln.  ft. 
8  In.  sewer  pipe  at  $1.30  per  ft.,  $27,027;  103 
manholes  at  $22.00  each,  $2,260;  labor  for  in- 
spection, etc..  $1,000;  cost  of  .making,  col- 
lecting assessments,  etc.,  $2,200;  total,  $59,- 
706. 

MInonk,  III. — Board  Local  Improvements 
has  adopted  resolution  for  construction  of  a 
number  of  sewers  and  public  hearing  on  the 
matter  was  to  be  held  Feb.  12.  Total  esti- 
mated cost  of  the  work  is  $32,330  and  in- 
cludes 3.658  ft.  30  In..  415  ft.  24  In.,  771  ft. 
22  in..  380  ft.  20  In.,  4,195  ft.  IS  in.,  3,245  ft. 
12  in.  and  1,410  ft.  10  in.  pipe  sewer,  etc. 
Williams  Meyer  is  Engineer. 

Paxton,  lll.^<?ity  Engineer  has  submitted 
plan  for  sewerage  of  1st  and  2nd  wards  at 
a  cost  of  $9,000. 

Watseka,  III.— City  Council  is  considering 
building  east  side  sewer  at  a  cost  of  $12,000. 

Brazil,  Ind. — City  Engineer  Fletcher  is  pre- 
paring plans  for  1%  miles  of  4  ft.  and  6  ft. 
reinforced  concrete  sewer  to  cost  about  $30.- 
000.     Contract  will  be  let  this  spring. 

Evansvllle,  Ind. — Board  Public  Works  has 
ordered  main  sewer  constructed  in  Second 
Ave. 

Michigan  City,  Ind.— Mayor  Frederick  C. 
Miller  Is  investigating  eastern  sewerage  sys- 
tems with  a  view  to  this  city  installing  a 
system   of  sewage  disposal. 

Argentine,  Kan. — Council  is  considerini; 
construction  of  additional  sewers.  C.  W. 
Green   is  Mayor. 

Qofreyvllle,  Kan. — Construction  of  sewer 
for  District  No.  3  is  contemplated.  G.  L. 
Moody   is  City  Engineer. 

Mllford,  Mall. — Town  has  adopted  new 
plan  of  assessment  in  order  to  secure  Its  new 
$360,000  sewec  system. 

North  Attleboro,  Mae*. — Town  will  prob- 
ably vote  to  Install. sewer  system. 

Flint,  Mich. — City  Engineer  has  been  di- 
rected to  prepare  plans  for  four  new  sew- 
ers to  be  built  this  spring. 

Aurora,  Minn.— This  village  will  sell  $25,- 
000  of  bonds  for  putting  in  sewers. 

St.  Louis,  Mo. — Ordinances  have  been  ap- 
proved by  Board  Public  Improvements.  A.  J. 
O'Reilly,  President,  for  the  construction  of 
portions  of  the  Harlem  Creek  and  other  sew- 
ers at  a  cost  of  $125,000. 

Batavia,  N.  Y. — ^Matter  of  Installing  sew- 
ers here  will  prohebly  be  voted  on  In  March. 
Alexander  Potter,  New  York,  has  prepared 
the   plans. 

Marlon,  O. — County  Commissioners  are  re- 
rted  to  l>e  considering  installing  sewage 
oosal  plant  at  local  Infirmary. 
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SEWERS. 

Ludlngton,   Mich. 

Sealed  proposals  will  be  received  by  the 
Board  of  Public  Works  of  Ludlngton,  Mich., 
until  2  o'clock  p.  m.,  March  2,  1908,  for 
furnishing  material  and  constructing  sewers 
on  the  following  named  streets,  I.  e.,  Loomis, 
Filer,  Foster,  Danaher,  Lewis  and  Madison. 
Contract  will  vary  according  to  the  require- 
ments of  the  streets  and  contract  will  be  let 
for  each    street    separate. 

The  total  amount  of  material  to  be  used 
Is  approximately  as  follows: 

8,380  lineal  feet  12  Inch  Vitrified  sewer 
pipe. 

5,184  lineal  feet  9  Inch  Vitrified  sewer 
pipe. 

4,600  lineal  feet  6  Inch  Vitrified  sewer  pipe. 

18  manholes  complete. 

34  catch   basins  complete. 

Each  bid  must  be  accompanied  by  a  bond 
or  certified  check  and  the  right  is  reserved 
to  reject  any  or  all  bids. 

For  further  information  address 

FRED  GALLIE, 

8- It  City  Clerk. 
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NATURE  ADORNED 

lly  booklet  gives  aome  intetesting  data  on  wliat 
may  be  accomplished  in  beautif  yuig  and  impiDV^ 
ins  the  landscape.  Bn^ineen,  city  and  niiniea 
omdala  should  send  for  it. 

F.  R.  MEIER,  I  BnMdway,  NEW  VORK 
Coniultinc  Forester 


BENSON'S 

Rayroll    l^anual 

Ahandyvoluine  compiled  for  use  in  picperLis  pay 
rolls.  Wages  due  for  any  number  of  houn  trna 
1  to  326,  at  usual  tatea  from  S  to  SO  cts.  an  boor, 
shown  at  a  glance.  Saves  time.  Avoids  cmo. 
Frlo«,  st.OO  poatpald> 
P.  T.  BENSON.  Port  Depont.  Md. 


CWnVACTOKS  AND  DIOIIEEIS 


SEALED  PROPOSALS  for  construction  of 
a  wharf  at  Fort  Taylor,  Key  West.  Florida, 
will  be  received  at  th6  office  of  the  under- 
signed until  11  A.  M.,  March  14th,  1908,  and 
then  opened.  Information  furnished  on  ap- 
plication to  Depot  Quartermasters  at  New 
York,  Philadelphia,  Pittsburg.  Chicago  and 
the  undersigned.  Proposals  should  be 
marked  "Proposals  for  Wharf"  and  ad- 
dressed to  CAPTAIN  C.  H.  LANZA.  Con- 
structing Quartermaster,  Key  West.  Florida. 

7-5t 


UsoNasl'sEipoiltiNtlliitinr 

A  book  containing  MM  pages  of  indexed 
tables,  which  show  at  a  (j*nce  the 
cubic  contents  of  any  stone  or  pack- 
age according  to  its  length,  breadth 
and  depth.  Uud  by  Contiaciots, 
Quarrymen  and  Engineen  all  over  the 
worid.  Order  of  your  bookseller  or 
address  the  pubUdter.  1907  Bditiao 
Printed  entirdy  {ram  New  Plates. 


A.|»NAMi 

17  State  Street      ::      NEW  YORK 
Siad  for  Suaple  Pages 
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AVOID  ERROBS 


DEPARTMENT  OF  THE  INTERIOR, 
United  States  Reclamation  Service,  Wash- 
ington, D.  C,  Feb.  3,  1908. — Sealed  proposals 
will  be  received  at  the  office  of  the  United 
States  Reclamation  Service.  Portland,  Ore- 
gon, until  2  o'clock  P.  M.,  April  15,  1908,  for 
the  construction  of  Clear  Lake  dam  and 
dikes  located  about  65  miles  southeast  from 
Klamath  Falls,  Klamath  Project,  Oregon- 
California.  The  dam  requires  the  placing  of 
about  54,000  cubic  yards  of  earth  and  rock- 
flll,  together  with  the  building  of  necessary 
spillway  and  outlet  structures.  The  dikes 
require  the  placing  of  about  25,000  cubic 
yards  of  earth  and  rockfill.  For  particulars 
address  the  United  States  Reclama- 
tion Service,  Washington.  D.  C,  Tllford 
Building,  Portland,  Oregon,  or  Klamath 
Fails,  Oregon.  JAMES  RITDOLPH  GAR- 
FIELD,  Secretary.  7-8t 


SESALBD  PROPOSALS  In  triplicate  wiU 
be  received  at  this  office  until  11  a.  m.. 
March  12.  1908,  for  furnishing  one  Staan 
Boiler,  125  H.  P..  with  accessories,  complete. 
Bids  will  state  price  F.  O.  B.  Key  West. 
Fla,,  or  New  Tork  City.  Information  fur- 
nished on  request.  Envelopes  containing 
Sroposals  should  be  Indorsed  "Propoeals  for 
team  Boiler"  and  addressed,  CAPTAIN 
CONRAD  H.  LANZA.  Key  West,  Fla.       7-4t 


DB5PARTMBNT  OP  THE  INTEHUOR 
United  States  Reclamation  Service.  Washing- 
ton, D.  C,  Fab.  1.  1908.— Sealed  proposals  will 
be  received  at  the  office  of  the  United  Btatfs 
Reclamation  Ser\'lce.  Portland,  Oregon,  until  : 
o'clock  P.  M..  April  1.  1908,  for  the  constroc- 
tlon  of  the  South  Branch  Canal,  located 
about  ten  miles  southeast  of  Klamath  FaB*. 
Oregon,  Klamath  project.  Oregon -CaltfomU. 
This  work  consists  of  the  constmctloo  of 
about  5Vi  miles  of  canal  involving  the  ex- 
cavating and  embanking  of  about  SOO,tM 
cubic  yards  of  material,  mainly  earth.  For 
particulars  address  the  United  SUtes  B#- 
clamatlon  Service,  Washington.  D.  C  JOT 
Tllford  Building,  Portland.  Oregon,  or  KJ»- 
math  Falls,  Oregon.  JAMBS  RUDOLPH 
GARFIELD,  Spcr«taryi  «i  n  i  ■  1^  '-^ 
uiyiiizec 
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BIDS  ASKED 
Bridges. 

Bidi  Open.  Se«  Isaue. 

Feb.    27.  Memphis,    Tenn Feb.  26 

Feb.   M.  Cleveland.   O .Feb.  6 

Feb.    ».  Westmoreland,  Kan Feb.  12 

Feb.    29.  Usbon,   O Feb.  26 

Mar.     1.  Monterrey,    Mex Feb.  19 

Mar.    2.  Oulfport.    Mlsa Feb.  6 

Mar.     2.  Los  Angeles.  Cal Feb.  1» 

Mar.     2.  Merldan,    Miss Feb.  26 

Mar.     2.  New    PUIadelpfala.    O Feb.  26 

Mar.     2.  areenvllle.  Miss Feb.  26 

.Mar.      J.  Holly  Sprhigs.   Miss Feb.  26 

>Ur.      S.  Washington,     Ind Feb.  26 

Mar.      3.  PaoU,    Ind Feb.  26 

Mar.     3.  NeUKb.    Neb Jan.  2* 

Mar.      4.  Qulncy.    CaL    Feb.  1» 

Mar.     4.  Bau  Claire,  Wis.   Feb.  19 

.Mar.      4.  Newton,  Kan Feb.  26 

Mar.     4.  Brookville,   Ind Feb.  26 

Mar.    6.  Fersus   Falla.   Minn Feb.  12 

Mar.      7.  Cleveland,    O Feb.  26 

Mar.    10.  BirminKbam.    Ala Feb.  26 

.«ar.    17.  Milwaukee,    Wis Feb.  26 

Bufldings. 

Feb.    26.  ]Baltlmore.    Md.     Feb.  19 

Feb.    26.  Glendale,    Cal Feb.  19 

Feb.    27.  MUwaukee,    Wis Feb.  19 

Feb.    28.  Tuscaloosa,   Ala Jan.  29 

Feb.    28.  Atlanta.    Oa.     Feb.  5 

Feb.    28.  Portland,   Ore Feb.  12 

Feb.    28.  Indianapolis,    Ind Feb.  26 

Feb.    29.  Toledo,  O Feb.  12 

Mar      2.  Colorado   Springs,    Colo Jan.  29 

Mar.    2.  LAwrence.    Kan Feb.  R 

Mar.      2.   PlatUburg,    N.    Y Feb.  12 

Mar.      2.  Fort    Jennings,    O Feb.  19 

Mar.      2.  Carson    City,    Nev Feb.  19 

Mar.      2.   Richmond,   Va,    Feb.  26 

Mar.      2.  Madison,    Wis Feb.  26 

War.      2.  New  York,  N.   Y Feb.  26 

Mar.      3.  Lebanon,   Ind Feb.  26 

Mar.      S.  Cincinnati,  O Feb.  12 

Har.     «.  Fort    Hunt.    Va Feb.  5 

Mar.      3.   Boston,    Mass Feb.  12 

Har.      3.  Vincennes,    Ind Feb.  19 

Mar.      4.  Duluth,    Minn Jan.  29 

liar.     4.  Fort    Washington,    Md Feb.  5 

itar.      5.   Red    Wing.    Minn Jan.  29 

dar.      S.  Cluinnberlaln.    S.    Dak Feb.  19 

liar.      5.  New  York.  N.  Y Feb.  26 

lar.      6.  Herington,    Kan Feb.  26 

tor.      7.  Saunderstown,   R.   I Feb.  26 

tor.     8.   Rochester,  N.   Y Feb.  6 

far.      9.  Marksvllle,     La Feb.  19 

lar.      9.  Montgomery,    Ala Feb.  26 

€ar.  10.  Cahuilla,    Cal Feb.  5 

lar.  10.  Greenville,    S.    C Feb.  S 

lar.    10.  Clinton,  la,   Feb.  12 

tor.    10.   Glen    UUin.   N.   Dak Feb.  19 

lar.    11.  Fort    Omaha.    Neb Feb.  19 

lar.    11.  Fort  William  Henry  Harri- 
son.   Mont Feb.  26 

far.    12.  Madison,    Wis Feb.  26 

[ar.    12.  Indianapolis,   Ind.    Feb.  26 

[ar.    IZ.  Pipestone,    Minn Feb.  19 

[ar.  K.  St.     Louis,    Mo Feb.  B 

[ar.    K.  Pensacola,  Fla Feb.  12 

tar.    18.  Port   Monroe.    Va Feb.  19 

tar.    IS.  Green  Bay.  Wis Feb.  26 

tar.    1«.  Green  Bay.  Wis Feb.  26 

lar.    16.  Florence,  Aria Feb.  26 

lar.    17.  Carthage,  S.   Dak Feb.  12 

'MT    17.  Loa    Angeles,   Cat Feb.  12 

ir.    17.  L«upp    .Aria Feb.  19 

ar.    18.  Staeridan,    Wyo Feb.  19 

ar     18.  Columbus    Barracks,    O....Feb.  26 

ar     18.  lA    Moure,    N.    Dak Feb.  26 

ar     18.   Kavena,    N.    Y Feb.  26 

ar     19.  Fort   Hancock,    N.    J Feb.  26 


Mar.    19.  Mojave    City,    .\rl» Feb.  26 

Mar.    21.  Puget    Sound,    Wash Feb.  19 

Mar.    23.  Richmond,    Va. Jan.  29 

Mar.    24.  Devils   Lake.    N.    Dak Feb.  19 

Mar.    24.  Grand  Rapids,  Mich Feb.  19 

Apr.       2.  Los    Angeles,    Cal Feb.  19 

Apr.      7.  Nevada,  Mo Feb.  26 

Apr.    14.  Tacoma.    Wash Feb.  26 

Roads  and  Streets. 

Feb.    26.  Brooklyn,    N.    Y Feb.  19 

Feb.    26.  Pittsburg,    Pa Feb.  19 

Feb.    26.  Peoria,    III Feb.  19 

Feb.    27.  Smethport,   Pa Feb.  19 

Feb.    27.  Kansas    City,    Mo Feb.  19 

Feb.    29.  Cleveland.  O Feb.  12 

Feb.    29.  Terre    Haute,    Ind Feb.  26 

Mar.      2.  FayettavlUe,    Tenn Jan.  16 

Mar.    2.  Fort  Hunt,   Va Feb.  6 

Mar.    2.  Fort    Dupont,    Del Feb.  6 

Mar.     2.  Fort  Meade,   S.   Dak Feb.  12 

Mar.      2.  Brie,  Pa Feb.  12 

Mar.     2.  Vevay,   Ind Feb.  12 

Mar.     2.  Salem,    Ind Feb.  12 

Mar.      2.  Lebanon,    Ind Feb.  19 

Mar.     2.  Ottawa.    Ill Feb.  19 

Mar.     2.  TItusvllle,    Pa Feb.  19 

Mar.      2.  Muskogee,  Okla Feb.  26 

Mar.      3.  New  York,   N.   V Feb.  26 

•.Mar.      3.  Valparaiso,    Ind Feb.  26 

Mar.      3.  Paoll.    Ind Feb.  26 

Mar.     S.Spencer,     Ind Feb.  19 

Mar.     3.  MoDtlcello,    Ind Jan.  29 

Mar.     8.  Peru,  Ind Feb.  12 

Mar.     4.  Peru.  Ind Feb.  12 

Mar.      4.  Rockville,    Ind Feb.  19 

Mar.      4.  Peru,    Ind Feb.  26 

Mar.      5.  Washington,    D.    C Feb.  19 

Mar.      5.  Vincennes.   Ind Feb.  19 

Mar.      5.  Coming.  N.  Y Feb.  12 

Mar.      9.  Oil    City,    Pa Feb.  26 

Mar.      9.  St.     Charles.     Mo Feb.  26 

Mar.      9.  Columbia    City,    Ind Feb.  26 

Mar.      9.  Sandusky,  O Feb.  26 

Mar.    10.  Hobart.     Okla Feb.  26 

.Mar.    10.  Trenton,   N.  J Feb.  26 

Mar.    10.  Chattanooga,    Tenn Feb.  26 

Mar.    11.  Paterson,  N.  J Feb.  26 

Mar.    11.  Freehold,   N.   J Feb.  26 

Mar.    11.  Freehold,   N.    J Feb.  26 

Mar.    12.  Vlcksburg.    Miss Feb.  26 

Mar.    12.  Port    Hudson,    La Feb.  26 

Mar.    13.  Cincinnati,    O Feb.  26 

Mar.    14.  Baltimore,    Md Feb.  26 

Mar.    16.  Laurens,    8.    C Feb.  26 

Mar.    16.  Menominee.    Mich Feb.  26 

Mar.    16.  Neenah,    Wis Feb.  19 

Mar    17.  Gary,    Ind Feb.  26 

Mar.    1 7.  Toms    River.    N.    J Feb.  26 

Mar.    23.  Ashland,  Ky Feb.  26 

Apr.      1.  Fort   Wood,    N.    Y.    H Jan.  29 

Sewers. 

Feb.    26.  Pittsburg,    Pa Feb.  19 

Feb.    27.  Kansas    City.     Mo Feb.  19 

Feb.    27.  Upper    Sandusky,    O Feb.  12 

Feb.    28.  St.    Louis,    Mo Feb.  19 

Mar.      2.  Ludington,    Mich Feb.  19 

Mar.      2.  Wichita,    Kan Fob.  19 

Mar.      2.  Washington,    D.    C Feb.  19 

Mar.      2.  North    Milwaukee,    Wis Feb.  26 

Mar.      2.  Aurora,    Ind Feb.  26 

Mar.      2.  Red    Oak.    la Feb.  26 

Mar.      3.  Marquette,     Mich Feb.  12 

Mar.      5.  Gloucester,  N.  J Feb.  26 

Mar.    10.  Gary.    Ind Feb.  19 

Mar.    12.  Louisville,   Ky Feb.  26 

Mar.    16.  Menominee.    Mich Feb.  26 

Mar.    17.  Chattanooga,   Tenn Feb.  26 

Mar.  17.  Auburn,    N.    Y Feb.  5 

Mar.    IS.  Oakland,   Cal Feb.  26 

Mar.  25.  Jackson,    O Feb.  R 

Mar.    30.  St.    Marys,    Pa Feb.  26 

Water  Supply. 

Feb.    27.  Rockingham,    N.    C Feb.  19 

Feb.    28.  Brewster,    N.    Y Feb.  5 

Mar.      1.  Klttery,    Me *. Feb.  12 

Mar.      2.  Fort    Sheridan,    111 Feb.  19 

Mar.      2.  Helena,  Mont Feb.  26 

Mar.      3.  Childress,    Tex Feb.  19 

Mar.      4.  Brookville,    Ind Feb.  26 

Mar.      9.  Rome.    Ga Feb.  19 

Mar.    11.  Elkhart.    Ind Feb.  12 

Mar.    16.  Mendham,    N.   J Feb.  26 

Mar.  18.  Oakland,    Cal Feb.  5 

Mlscellaneoos. 
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2. 

Mar. 

2. 

Mar. 

3. 

Mar. 

4. 

Mar. 

5. 

Mar. 

5. 

Mar. 

6. 

Mar. 

6. 

Mar. 

10. 

Mar. 

10. 

Mar. 

11. 

May 

11 

Mar. 

11. 

Mar. 

12. 

Mar. 

12. 

Mar. 

14. 

Mar. 

14. 

Mar. 

14. 

Mar. 

16. 

Mar. 

17. 

Mar. 

19. 

Mar. 

24. 

Mar. 

25. 

Mar. 

31. 

Mar. 

31. 

Apr. 

1. 

Apr. 

1. 

Apr. 

7. 

May 

I. 

Bowling  Green,  Va., 

Telephone  Construction,  Feb.    26 
Feb.    26.  Hartford,    Conn.. 

Steel  Work,  Feb.    19 
Feb.    27.  Philadelphia.   Pa., 

Coal    Yard,    Etc.,   Feb.    19 
Feb.    27.  Kansas  City.   Mo., 

Tree  Planting,  Feb.    19 
Feb.    27.  Ambler,    Pa.. 

Garbage  Disposal,  Feb.    12 
Mar.    2.  Toronto,    Ont., 

Harbor  Entrance,  Feb.    12 
Mar.     2.  Santa  Monica,  Cal., 

Pier,  Feb.    12 


»7 


Norwich,   Conn., 

Dam.  Power  House,  Feb.    1» 
Ottawa,   Ont., 

Steel  Tags,  Feb.    19 
Key  West,   Fla^ 

Breakwater,  Feb.      & 
Fort  Wetherill.  R  1^ 

Wharf,  Feb.    14 
Grand   Rapids,   Mich.. 

Pier  Repairs,  Feb.    12 
New   York,    N.    Y., 

Fences,  Feb.    26 
New  York.  N.   Y., 

Gates,   Fences,  Feb.    26 
Harrisburg,  Pa., 

Flood  Control   Works,  Feb.    26 
Washington,   D.   C, 

Steamer,  Feb.    12 
Albany,   N.   Y., 

Barge   Canal    Work,  Feb.    1!» 
Cincinnati,   O., 

Dump   Scow,  Feb.    19 
Columbus.    O.. 

Garbage  Works,  Feb.    19 
Baltimore,  Md., 

Piers,  Feb,    2« 
Fort  Jackson,    La., 

Wharf,  Feb.    2S 
Trenton,  Ont.. 

Canal    Works,  Jan.    22 
BulTalo.    N.   Y., 

Concrete  Work.  Jan.    22 
Key  West.   Fla.. 

Wharf,  Feb.    12 
Scranton.   Pn., 

Garbage  Disposal,  Feb.    26 
Sheboygan   Falls,    Wis., 

Electric  Light  Franchise,  Feb.    12 
Fort  Fremont,   8.   C, 

Breakwater  Kxtenslon,  Feb.    26 
North  Chicago,  III., 

Power   Plant,  Feb.    12' 
New  York,  N.  Y., 

Dike  Work,  Feb.    26 
Frankfort,  Mich., 

Pier  Work,  Feb,    26 
Honolulu,  T.  H., 

Breakwater,  Feb.    '6^ 
Honolulu,  T.  H., 

Breakwater,  Feb.    19 
Fort  Wood,  N.  Y.   H., 

Dock.  Feb.    19 
Mt.  Vernon,  Ind.. 

Street  Lighting,  Jan.    29 
Lecompte,   La., 

Electric  Plant,  Feb.    26 
Buenos  Aires,  Argentina, 

Subways,  Nov.    2tt 


EzcaTation,  Earth  and  Rock. 

Feb.    27.  Esthervllle,  la.. 

Ditch   Work,  Feb.    12 
Mar.     2.  Fort  Williams,   Me., 

Grading,  Jan.     22 
Mar.      2.  Springfield,    O., 

Dredging.  Feb.    19 
Mar.      3.  Charleston,  Miss., 

Ditch.  Feb.  .12 
Mar.      3.  Madison,    Wis.. 

Excavation,  Concrete  Work,  Feb.    26 
Mar.      4.  New    York,    N.    V., 

Kxcavation,  Feb.    26 
Mar.      5.  Detroit,   Mich.. 

Canal  Work,  Feb.    V£ 
Mar.    10.  New  Brunswick, 

Railroad  Work,  Feb.    lO' 
Mar.-  10.  Ontario. 

Railroad   Work,  Feb.    l» 
Mar.    11.  New  Ix>ndon,  Conn., 

Dredging,  Feb.    19^ 
.Mar.    12.  Oakland,    Cal., 

Dredging,  Feb.    2t> 
Mar.    12.  Ottawa,   Ont., 

Canal   Work,  Feb.    12 
Mar.    13.  Narragansett,   R.   I.. 

Dredging,  Feb.    1!» 
Mar.    15.  York.    Pa., 

Shaft    Sinking,  Feb.    26 
Mar.    16.  Arlington,    Va., 

Grading,  Feb.    26 
Mar.    16.  Patton,  Cal., 

Channel  Improvements,  Feb.    1!> 
Apr.      1.  Klamath  Falls,  Ore., 

Irrigation  Canal,  Feb.    12 
Apr.     15.  Portland,  Ore., 

Dam  and  Dikes,  Feb.    12 


Materlals,lfachiueB,Sapplles,Tool8,£tc. 

Feb.    26.  Baltimore,    Md., 

Trees,  Feb.    1» 
Feb.    27.  Washington,   D.   C, 

Blasting  Materials,  Feb.    l» 
Feb.    27.  Fort    Morgan,    Ala., 

Pumps,  Boilers,  Etc..  Feb.    12' 
Feb.    28.  Atlanta,    Ga., 

Conduits,  Feb.     S- 
Feb.    28.  Atlanta,   Ga., 

Ice  Making  Machinery.  Feb.      5- 
Feb.    28.  Atlanta,  Ga., 

Cement,  Feb.      S. 
Feb.    28.  Chicago,   III., 

Engines  and  Generators,  Feb.    1» 
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Feb.    28.  New   York,   N.    Y., 

Boilers,  Feb.    26 
Feb.    29.  Now  York.   N.    Y., 

Elevator  Motor,  Feb.     12 
Mar.      1.  Calgary,    Alberta, 

Water  Pipe.  Feb.    26 
Mar.     2.  Rochester,  Minn., 

Cement,  Feb.    26 
Mar.     2.  Atlanta,  Ga., 

Brick.  -  Cement,  Etc.,  Feb.    26 
Mar.     2.  PltUburK,    Pa., 

Municipal  Supplies,  Feb.    26 
Mar.     2.  NaUonal  Soldiers'  Home,  Va., 

Motors,  Feb.    12 
Mar.     2.  Washington,   D.  C, 

Pumps,  Jacks,  Pipe,  EHc  Feb.    12 
Mar.      2.  Boonville,    Ind., 

Crushed  Stone,  Feb.    19 
Mar.    S.  Dallas,   Tez., 

Pump,  Feb.     & 
Mar.     3.  Philadelphia,   Pa.. 

Pumplns  Engines,  Feb.    12 
Mar.      3.  New  York,  N.  Y.. 

Fire  Hose,  Feb.    26 
Mar.     3.  Brooklyn,   N.    Y., 

Fire  Hose,  Feb.    26 
Mar.     4.  Brooklyn,  N.  Y., 

Lime,  Cement,    Brick,   Etc.,   Feb.    26 
Mar.      4.  Brooklyn,  N.   Y., 

Iron  Castings.  Feb.    26 
Mar.      4.  Brooklyn,  N.  Y., 

Corporation  Cocks.  Feb.    26 
Mar.     4.  Rahway,  N.  J., 

Water  Pipe,  Feb.    26 
Mar.    11.  Washington,   D.   C, 

Sashes  and  Frames,  Feb.    26 
Mar.  12.  Washington,   D.   C, 

Portland  Cement,  Feb.      A 
Mar.    14.  Washinirton,    D.    C, 

Heaters,  Radiators,  Feb.    26 
Mar.    16.  Vancouver,  B.   C, 

Water  Pipe,  Feb.    26 
Mcu'.    16.  Washington,  D.  C, 

Pumps,  Ralls,  Etc.,  Feb.    26 
Mar.    16.  Mendham,  N.  J.. 

Water  Pipe,  Etc.,  Feb.    26 
Mar.    16.  New  York,  N.   Y., 

Dike  Material,  Feb.    It 
Mar.    19.  Los  Angeles,  Cal., 

Vacuum   Cleaning  System,  Feb.    19 
Mar.    23.  Riverside,  Cal., 

Ice  Plant,   Feb.    26 
Mar.   24.  Montreal,   Que., 

Pump,  Feb.    26 
Mar.    28.  Bremerton,  Wash., 

Boilers,  Steel  Stack,  Feb.    26 

Mar.    30.  St.  Marys,  Pa Feb.    26 

Mar.    30.  Los   Angeles,    Cal., 

Elevator  Plant,'  Feb.    26 
Apr.      7.  Fort   Worth,   Tex., 

Engine,  Oeneratora,  Etc.,  Feb.    26 


BIDS  ASKED 
Bridges. 

Bida  are  asked  on  following  work,  the 
aotaa  being  arranged  alphabetically  by 
states: 

Blrmlnpham,  Ala. — Until  Mar.  10,  by  the 
Clerk  of  the  Board  of  Revenues  for  Jefferson 
County,  for  furnishing  all  material  and  con- 
structing eight  steel  or  reinforced  concrete 
highway  bridges.    P.   S.  Milner,  Engineer. 

Brookvllle,  Ind.— Until  1  p.  m..  Mar.  4,  by 
Charles  A.  Miller,  County  Auditor,  for  the 
construction  of  five  steel  bridges  and  eight 
monolithic  concrete  arches  In  different  town- 
ships  of   Franklin    County. 

Paell,  Ind,— Until  2  p.  m..  Mar.  3,  by 
County  Commissioners  for  erection  of  steel 
bridge  In  Paoli  Township;  also  for  construc- 
tion of  a  floor  to  the  Fisher  bridge  over 
Lost   River  in  Orleans  Township. 

Washington,  Ind. — Until  2  p.  m..  Mar,  3, 
by  Thomas  Nugent,  County  Auditor,  for  con- 
struction of  nine  bridges. 

Newton,  Kan. — ^Untll  noon.  Mar.  4,  by  B. 
O.  Hagen,  County  Clerk,  for  construction  of 
bridge  in  Emma  Township. 

Qreenvllle,  Miss. — Until  noon.  Mar.  3,  by 
■W.  W.  Miller.  Clerk  County  Supervisors,  for 
constructing  bridge  over  Little  Deer  Creek. 

Holly  Springs,  Miss.— Until  Mar.  3,  by 
County  Supervisor,  C.  H.  Wright,  Clerk,  for 
building  pile  bridge,  200  ft.  long  over  Tip- 
pah River. 

Meridian,  Miss.— Until  2  p.  m..  Mar.  2,  by 
W.  R.  Pistole,  Chancery  Clerk,  for  the  con- 
struction of  a  wooden  bridge  across  Opossum 
Oreek  on  Meridian  and  Lauderdale  Springs 
Road   near  Aliens   Olfl   Church. 

Cleveland,  C— Until  11  a.  m..  Mar.  7,  by 
Wm.  F.  Black,  County  Clerk,  for  the  con- 
struction of  bridge  work  per  Report  No. 
1808,  concrete  abutment,  Newburgh  Town- 
ship; Report  No.  1810,  steel  concrete  culvert, 
Mayfield  Township. 

Lisbon,  C— Until  1  p.  m.,  Feb.  29,  by 
County  Commissioners,  for  construction  of  a 
reinforced  concrete  arch  bridge,  at  West 
Point;   bids  are  also  asked  for  a  reinforced 


concrete,    through-girder  bridge,   with   stone 

masonry  piers. 

New  Philadelphia,  C— Until  1  p.  m..  Mar. 
2,  by  County  CommisslonerR,  for  construc- 
tion of  superstructure  of  concrete  bridge  at 
Baltic;  also  for  repairs  to  steel  bridge  at 
Canal    Dover,    O. 

Msmphls,  Tenn. — Until  10  a.  m.,  Feb.  27, 
by  F.  M.  Outhrie,  Chairman  County  Com- 
mittee, for  fumishinK,  hauling  and  placing 
about  145  cu.  yds.  of  riprap  at  bridge  over 
Wolf  River,  on  the  HIndman  Ferry  Road, 
and  for  strengthening  the  concrete  pier  at 
the  south  end  of  above  bridge,  by  building 
concrete  buttress,  ^t.  Qeorge  Richardson, 
County    Engineer. 

Milwaukee,  Wis.— UnUl  10:30  a.  ro..  Mar. 
17,  by  Board  Public  Works,  Charles  J. 
Poetsch,  Chairman,  for  construction  of  a 
bascule  bridge  over  the  Kinnickinnic  River 
on  Klnnicklpnlc  Ave.  Certified  check  for 
320,000  required  with  bid. 


BolIdingB. 
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Bids  are  asked  on  following  work, 
aetea  being  arranged  alphabetically 
states: 

Montgomery,  Ala. — ^Until  noon.  Mar.  9,  by 
Building  Committee,  at  the  office  of  the . 
Governor,  B.  B.  Comer,  at  the  Capitol,  Mont- 
gomery, for  the  erection  of  two  buildings 
1.S  per  plans  and  specifications  prepared  by 
Frank  Lockwood,  Architect,  Montgomery, 
Ala.,  to  be  erected  at  the  University  of 
Alabama. 

Florence,  Arli. — Until  noon.  Mar.  16,  by 
Territorial  Board  of  Control,  James  J. 
Rlggs,  Secretary,  Capitol,  Phoenix.  Ariz.,  for 
plans  and  specifications  and  detailed  esti- 
mates of  the  cost  of  labor  and  material 
necessary  for  the  construction  of  a  terri- 
torial prison  upon  the  lands  selected  there- 
for near  the  town  of  Florence.  An  appro- 
priation of  3120,000  has  been  nuule  for  the 
work. 

Mojave  City,  Arli.- UntU  2  p.  m.,Mar.  19, 
Commissioner  of  Indian  Affairs,  Washing- 
ton, D.  C,  for  furnishing  and  delivering  ma- 
terials and  labor  to  construct  and  complete 
a  boys'  dormitory  building  at  the  Fort  Mo- 
jave School,  Arizona.  For  further  informa- 
tion apply  to  the  Superintendent,  U.  S.  In- 
Scno  -    --   ■ 


dlan 


hool,  Mojave  City,  Ariz. 


Indianapolis,  Ind. — Until  1  p.  i 
by  School  Commissioners,  John  E.  Cleland, 
Business  Director,  at  312  North  Meridian 
St.,  for  the  construction  of  a  school  build- 
ing at  the  comer  of  Sugar  Qrove  Avenuo 
and  21st  St.  Certified  check  for  32,000  re- 
quired with  bid. 

Indianapolis,  Ind. — Until  10  a.  m.,  Feb.  28, 
by  Board  of  Public  Worlcs,  for  all  labor  and 
material  necessary  to  complete  the  plumbing 
and  high  pressure  steam  piping  in  the  City 
Hospital. 

Lebanon,  Ind. — Until  9  a.  m..  Mar.  3,  by 
Board  School  Trustees  for  construction  of  a 
high  school  building. 

Herlngton,  Kan. — Until  Mar.  6.  by  Rev. 
J.    B.    Olynn,    for   erection     of    a     Catholic 

church. 

Nevada,  Mo. — Until  8  p.  m.,  Apr.  7,  by 
James  Knox  Taylor,  Supervising  Architect, 
Washington,  D.  C,  for  the  construction,  in- 
cluding plumbing,  gas  piping,  heating  ap- 
paratus, electric  conduits  and  wiring  of  the 
U.   S.  Post  Office  at  Nevada. 

Fort  William  Henry  Harrison,  Mont.— Un- 
til 10  a.  m..  Mar.  11,  by  Capt.  Edgar  T. 
Collins,  Constructing  Q.  M.,  for  construc- 
tion of  commissary  storehouse,  band  stand 
and  enlarging  quartermaster's  stable  at  this 
post 

Fort  Hancock,  Nk  J. — Until  2  p.  m..  Mar. 
19,  by  Capt.  M.  N.  Falls,  Constructing  Q. 
M.,  for  construction,  plumbing,  heating  and 
wiring  of  one  double  or  two  single  sets  of 
barracks  at  this  post. 

Ravena,  N.  Y. — Until  noon.  Mar.  18,  by  J. 
H.  Cochrane,  Secretary  School  Board,  for 
furnishing  the  necessary  labor  and  materials 
required  In  the  construction  and  completion 
of  a  school  building.  Plans,  etc.,  at  the  of- 
fice of  the  School  Board,  Ravena,  or  at  the 
office  of  Fuller  St  Pitcher,  Architects,  96 
State  St.,   Albany,  N.  Y. 

New  York,  N.  Y.— Until  11  a.  m..  Mar.  2, 
by  C.  B.  J.  Snyder,  Superintendent  of  School 
Buildings,  Park  Ave.  and  5tth  St.,  for  fol- 
lowing work:  For  the  general  construction 
of  a  grand  stand  to  be  placed  on  the  athletic 
field  of  Crotona  Park  North,  opposite  Pros- 
pect and  Clinton  Aves.,  Crotona  Park,  Bor- 
ough of  the  Bronx.  Security  required  Is 
$20,000;  also  for  wire  work  on  roof  play- 
grounds of  various  schools  In  the  Borough 
of  Manhattan.     Security  required  Is  33.000. 

New  York,  N,  Y.— Until  8  p.  m..  Mar.  6, 
by  the  Park  Board,  Arsenal  Bldg.,  6th  Ave. 


and  64th  St.,  for  labor  and  materials  re- 
quired for  the  ejection  and  completion  of  an 
addition  to  the  Metropolitan  Museum  of  Art 
to  be  known  as  the  Library  Wing  (Addition 
G),  located  in  Central  Park,  on  the  west 
side  of  5th  Ave.  Security  required  is  330,- 
000.  McKim,  Mead  &  White,  Architects. 
160  6th   Ave.,  New  York. 

La  Mourej_N.  Dak. — Until  2  p.  m..  Mar. 
18,  by  E.  W.  Field,  County  Auditor,  for 
construction  of  court  house  and  Jail.  Buech- 
ner  &  Orth,  Architects,  601  Manhattan 
Bldg..   St.   Paul,   Minn. 

Columbus  Barracks,  O. — Until  10  a.  m.. 
Mar.  18,  by  Capt.  H.  J.  HIrsch,  Constructing 
Q.  M.,  for  construction  of  a  building  for  a 
disinfecting  plant  (Including  plumbing,  elec- 
tric, wiring  and  fixtures  and  installation  of 
disinfecting  plant)  at  this  iKMSt. 

Saunderstown,  R.  I,— Until  10  a.  m..  Mar. 
7,  by  Capt.  Willis  C.  Metcalf,  Constructing 
Q.  M..  209  Thames  St.,  Newport.  R  I.,  for 
construction  of  cottage  for  custodian  on  the 
U.   S.   Reservation  at  Saunderstown. 

Richmond,  Va.— Until  6  p.  m..  Mar.  1.  by 
Fire  Commissioners,  L.  S.  Jones.  Secretary. 
City  Hnll,  for  erecting  complete  a  comblra- 
tlon  engine  and  H.  &  L.  truck  house  for  En- 
.Bine  Company  No.  11,  and  Truck  Company 
No.  4,  on  28th  and  S  Sts.;  also  for  erecting 
complete  an  engine  house  for  En^ne  Com- 
pany No.  12,  on  Strawberry  and  Cary  Sta. 

Tacoma,  Wash.— Until  3  p.  m.,  Apr.  14,  by 
James  Knox  Taylor,  Supervising  Architect 
Washington.  D.  C.  for  construction  com- 
plete (except  elevators  and  lift)  of  U.  S, 
Post  Office,  Court  House  and  Custom  House 
at  Tacoma. 

Green  Bay,  Wis— Until  10  a.  m..  Mar.  It, 
by  EHmer  S.  Hall,  County  Clerk,  for  the 
erection  and  completion  of  a  county  Jail  and 
sheriff's  residence  and  a  power  house.  Foel- 
ler  &  Scholwr.  Architects,  Green  Bay. 

Madison,  Wis.— Until  10  a.  m..  Mar.  3.  by 
M.  E.  McCaffrey,  Secretary  University  of 
Wisconsin,  for  entire  construction  of  the 
Women's  Building. 

Madison,  Wis.— Until  10  a  m.,  Blar.  11  by 
Board  of  Regents  of  Normal  Schools,  Wm. 
Kittle,  Secretary,  for  erection  of  two  nor- 
mal school  buildings  for  the  state  of  Wla- 
consin,  to  be  built  in  the  cities  of  La  Crosw 
and  Milwaukee.  Van  Ryn  &  De  Oelleke, 
Architects,  Merrill  Bldg.,  Milwaukee,  Wla^ 

Roads  and  Streets. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  b) 
states: 

Qary,  Ind.— Until  2  p.  m ,  Mar.  17,  by  C. 
O.  Holmes,  Clerk  Trustees,  770  Broadway, 
for  macadamizing  several   streets. 

Columbia  City,  Ind.— Until  Mar.  9,  by  Mf 
city  for  construction  of  35,000  sq.  yds.  of 
brick  pavement.  D.  A-  Walter,  City  Engi- 
neer. 

Paoll,  Ind.— Until  2  p.  m..  Mar.  3.  by 
Alvin  B.  Ham,  County  Auditor,  for  the  con- 
struction of  three  gravel  roads  of  a  total 
length  of  23,872  ft.  as  follows:  PaoU  and 
Union  Church  Road  In  Paoll  Township.  $.- 
900  ft:  Bromer  and  Livonia  Road  in  Nortb 
East  Township,  8,553  ft.;  Abydel  and 
OrangeviUe  Road  In  French  Lick  Township. 
6,419   ft. 

Peru,  Ind.— Until  10  a.  ra..  Mar.  4.  by 
Charles  Griswold,  County  Auditor,  for  the 
Improvement  of  a  highway  2H  miles  lon« 
located  on  the  county  line  between  Jack- 
son Township,  Howard  County,  and  Jackson 
Township,  Miami  County. 

Terra  Haute,  ind.— UnUl  11  a.  m.,  Feb. 
29,  by  Nathan  O.  Wallace,  County  Auditor, 
for  the  construction  of  a  gravel  road  or 
the  township  line  between  Pialrieton  snd 
Honey  Creek  Townships,  known  as  the 
Harlan  Road;  road  Is  12,350  ft.  long. 

Valparaiso,  Ind.— UnUl  10  a.  m..  Mar.  3. 
by  Stephen  P.  Corboy,  County  Auditor,  for 
the  construction  of  two  stone  roads  of  a 
total  length  of  15,775  ft,  one  In  Center 
Township  and  one  in  Portage  Township.  Ee- 
tlmated  coat  of  l>oth  roads  is  316.985. 

Ashland,  Ky.— Until  Mar.  23.  by  JoMp.l 
W.  Bosley,  City  Engineer,  for  12,500  sq.  yd» 
vitrified  brick  or  bitulithic  pavement  arxl 
6,600  lln.  ft  concrete  curb  and  gutter. 

Pert  Hudson,  La.— Until  10  a.  m..  Mar.  1: 
by  Capt.  Arthur  Cranston,  Q.  M..  V.  S 
Army,  New  Orleans,  La.,  for  repairing  r««J- 
way,  bridge  and  culvert  leading  to  tbe  Na- 
tional Cemetery  at  Port  Hudson. 

Baltimore,  Md.— Until  11  a.  m..  Mar.  14. 
by  Commissioners  for  Opening  Streets.  Hoen 
Bldg.,  to  grade,  curb,  gutter  and  pave  wlih 
macadam  Whlteford  St.  from  Old  rrederl<-lt 
Road  to  Frederick  Road. 

Menominee,  Mich, — Until  S  p.  m.,  Msr   16. 
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by  F.  S.  Norcross.  City  Clerk,  for  pavtnr 
portion  of  Liudlngton  Ave.  with  brick  and 
portions  of  State  St  and  Van  Auken  St. 
with  macadam. 

Vlcksburg,  MIm.— Until  10  a.  m..  Mar.  12. 
by  Capt.  Arthur  Cranaton,  Q.  M.,  U.  S.  A., 
New  Orleans.  La...  for  repairing  roadway 
leadlnr  to  the  National  Cemetery  at  Vlcks- 
burs.  Miss. 

St.  Charles,  Mo.— UnUl  Mar.  9.  by  City 
Clerk,  for  sradinK,  curbing  and  paving  sev' 
eial  streets. 

Paterson,  N.  J.— UnUl  2  p.  m..  Mar.  11.  by 
County  Freeholders  Road  Committee.  Wln- 
fleld  S.  Cox.  Chalnnan,  for  grading  and 
macadamizing  the  MIdvale  (Greenwood 
lake)  Road  from  the  end  of  macadam,  at 
Boardvllle,  to  the  West  MUford  Township 
Line. 

Toms  River,  N.  J. — ^Until  noon,  Mar.  17,  by 
County  Freeholders,  James  E.  Otis,  Direc- 
tor, for  construction  of  4,871  miles  of  gravel 
road  In  townships  of  Dover  and  Brlch.  Wil- 
liam Segoine,  Engineer,  Point  Pleasant, 
N.  J. 

Trenton,  N.  J.— Until  2:30  p.  m..  Mar.  10, 
County  Freeholders,  W.  Scott  Taylor,  Direc- 
tor, for  constructing  three  macadam  roads. 
Frank  J.  Eppele,  County  Engineer,  Trenton. 

FrMhold,  N.  J.— Until  11  a.  m.,  Blar.  11. 
by  County  Freeholders,  for  constructing 
three  miles  of  gravel  road.  Peter  Fonnan, 
County  Engineer,   Manalapan,  N.  J. 

Freehold,  N.  J.— Until  11  a.  m..  Mar.  11, 
by  County  Freeholders,  for  cohstructlng  1,- 
400  ft.  of  the  Manalapan  connecting  stone 
mad.  Peter  Forman,  County  Engineer,  Ma- 
nalapan, N.  J. 

Nev»  York,  N.  Y.— Until  2  p.  m..  Mar.  8, 
by  John  F.  Abeam.  President  Manhattan 
Borough,  for  regulating,  grading,  curbing 
and  (lagging  140th  St.,  the  work  Including 
3,100  cu.  yds.  of  earth  excavation,  100  cu. 
yds.  of  rock  excavation,  180  cu.  yds.  of  drj- 
rubble  masonry  for  retaining  walls  and  cul- 
verts, 3.840  aq.  ft.  of  new  flagging,  furnished 
and  laid. 

Hobart,  Okla.— Until  8  p.  m..  Mar.  10,  by 
A.  W.  Kerr.  City  Clerk,  for  grading,  curbing 
and  paving,  the  work  Including  41,700  sq. 
yds.  brick,  bltulithlc  or  asphalt,  8,000  lln. 
It  stone  or  concrete  curb  and  4,000  lin.  ft. 
headers. 

Muskogee,  Okla. — Until  6  p.  m..  Mar.  2, 
by  F.  A.  Stlckel,  Jr.,  City  Clerk,  for  con- 
structing  sidewalks. 

Cincinnati,  O.— Until  noon,  March  13,  by 
the  Board  of  County  Commissioners,  Fred 
Drcihs,  Clerk,  for  the  improvement  of  Ed- 
mundson  Road,  from  Edwards  Road  to  Duck 
Creek   Road. 

Sandusky,  O.— Until   10  a.   m..  Mar.   9.   by 
Board  of  County  Commissioners,  for  wlden- 
'  ing    roadway    at    the    approaches    over    the 
Monroe  St.  bridge. 

Oil  City,  Pa.— Until  4  p.  m..  Mar.  »,  by 
C.  W.  Mullalley,  City  Controller,  for  grad- 
ing, curbing  and  paving,  the  work  Includ- 
ing 10,000  cu.  yds.  of  excavation,  7,810  Un. 
ft.  curbing;  12,130  sq.  yds.  brick  paving;  700 
cu.  yds.  concrete  retaining  wall:  100  ft.  12-in. 
sewers;  400  ft.  10-ln.  sewers,  and  2S  sewer 
Inlets. 

Laurens,  S.  C— Until  Mar.  18.  by  W.  H. 
Gllkerson.  City  Clerk,  for  9,670  sq.  yds.  brick 
pavement  and  2,991  sq.  yds.  cement  sidewalk. 

Chattanooga,  Tonn, — ^Until  2:30  p.  m.. 
Mar.  10,  by  Board  Public  Works,  for  resur- 
facing with  asphalt  parts  of  Sixth,  Walnut 
and  Market  Sts.,  about  10,334  sq.  yds.  Robert 
Hooke,  City  Engineer. 

Sewers. 

Bids  are  asked  on  following  work,  the 
Dotea  being  arranged  alphabetically  by 
states: 

Oakland,  Cat.- Until  10  a.  m..  Mar.  18,  by 
Board  Public  Works,  Walter  B.  Fawoett. 
Secretary,  for  labor  and  materials  for  con- 
struction of  an  Intercepting  sewer  on  Third 
St  from  Union  St.  to  Myrtle  St.,  with  an 
outlet  on  Linden  St.,  from  Third  St.  south- 
erly. Bond  for  $15,000  required  of  success- 
ful bidder. 

Brookvllla,    Ind. — See   under  Bids   Asked — 

Water  Supply. 

I      Aurora,   Ind. — Until   7   p.    m..   Mar.    2,    for 

I  the  construction  of  a  district  sewer  in  Sewer 

!  District    No.      :.       Estimated     cost     812,500. 

Frank  D.  Johnston,  City  Clerk. 

Red  Oak,  la.— Until  Mar.  2.  by  C.  M.  Kel- 
ly. City  Clerk,  for  constructing  about  3,450 
lln.  ft.  10-lnch  and  1.800  lln.  ft  8-lnch  vitri- 
fied clay  pipe  sewer. 

Louisville,  Ky.— Until  noon.  Mar.  12.  by 
Commissioners  of  Sewerage,  J.  B.  F.  Breed, 
Chief  Engineer,  803  Equitable  BIdg.,  for  the 
construction  of  Sec.  A  of  the  Beai-grass  In- 
terceptor  No.    4,    the    work    including.    2.109 


ft  Of  S  ft  8  in.  by  6  ft  4H  In.  sewer  and 
2,447  ft  of  8  ft.  1^  in.  by  6  ft.  8  in.  sewer. 
The  work  includes:  Excavation,  2,610  lln,  ft 
In  open  cut;  excavation,  2,12Q  lln.  ft  in  tun- 
nel; concrete  (three  classes),  8,600  cu.  yds.; 
piles,  24,000  lineal  ft;  reinforcing  steel  bars, 
126,000  lbs. 

Menominee,  Mich. — Until  6  p.  m..  Mar.  16. 
by  F.  S.  Norcross,  City  Clerk,  for  construct- 
ing sewers  in  portions  of  Holmes  Ave.  and 
Marinette  Ave. 

Gloucester,  N.  J.— Until  8  p.  m..  Mar.  6, 
by  John  J.  Mannion.  (^ity  Clerk,  for  con- 
structing 16x22-tn.  brick  sewer  In  Somerset 
St.;  also  for  constructing  tena  cotta  sewers 
in  a  number  of  streets. 

St.  Marys,  Pa.— UnUl  8  p.  m..  Mar.  80,  by 
ti.  C.  Hanhauser,  Borough  Secretary,  for  lab- 
or and  material  exclusive  of  terra  cotta  pipe, 
for  constructing  sewers,  the  work  Including 
1,026  ft.  18-in.,  3,631  ft.  16-ln.,  5.805  ft.  12-tn., 
8,189  ft  lO-ln.,  40,852  ft  8-in.  double  strength 
vitrified  sewer  pipe;  184  manholes,  38  flush 
tanks.  Alexander  Potter  Consulting  Engi- 
neer, 148  Liberty  St,  New  York.  Separate 
bids  are  being  asked  for  the  terra  cotta 
pipe. 

Chattanooga,  Tann. — Until  Mar.  17,  by 
Board  Public  Works,  for  constructing  sewers 
In  Chestnut  St.,  and  Missionary  Ave.  Robert 
Hooke,  City  Engineer. 

North  Milwaukee,  Wis.— All  bids  received 
Feb.  17  by  Emil  Klamp.  Village  Clerk,  for 
sewage  pump  plant  and  six  filter  beds  were 
rejected  and  new  bids  will  be  received  Mar. 
2.  The  motor  to  be  used  In  the  pumping 
plant  has  been  changed  from  alternating  to 
direct  current.  W.  O.  Klrchofter,  Engineer, 
Madison,  Wis. 


Water  Supply. 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Brookvllle,  Ind.— Until  2  p.  m..  Mar.  4,  by 
Chas.  A.  Miller,  County  Auditor,  for  the  in- 
stallation of  a  water  and  sewerage  system  at 
the  county  infirmary. 

Helena,  Mont. — Until  noon,  Mar.  2.  by  P. 
R.  Wltmer,  County  Clerk,  for  construction 
of  reservoir  and  ditch  at  the  County  Hospi- 
tal. 

Mendham,  N.  J.— Until  8  p.  m..  Mar.  16, 
by  Leo  Robinson,  Borough  Clerk,  for  con- 
structing water  works.  See  also  under  Bids 
Asked — Materials,  Machines,  Supplies,  Tools, 
Etc. 

Excavation,  Earth  and  Rock. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphaDetically  by 
states: 

Oakland,  Cal. — Dredging. — Until  noon.  Mar. 
12,  by  Lt.  Col.  John  Blddle.  U.  S.  Engrs., 
1840  Polk  St,  San  Francisco,  C:al.,  for 
dredging  In  (Oakland  Harbor,  Cal. 

New  YoVk,  N,  Y.— Excavation.— Until  2  p. 
m..  Mar.  4,  by  John  H.  O'Brien.  Commis- 
sioner Water  Supply,  Oas  and  Electricity,  13 
Park  Row,  for  excavating  and  removing 
rock  in  hydrant  trenches,  etc.  The  time  al- 
lowed to  complete  the  whole  work  will  be 
360  working  days.  Security  required  is 
$1,000. 

York,  Pa.— Shaft  Sinking.— Until  noon. 
Mar.  16,  by  J.  H.  Dechert.  President  Virgin 
Copper  Co.,  for  the  sinking  of  a  8-ft.x8- 
ft.x300-ft.  mine  slope  In  a  rock  formation. 

Arlington,  Va. — Grading.— Until  11  a.  m.. 
Mar.  IS,  by  Major  M.  Gray  Zailnaki,  Depot 
Q.  M.,  Washington,  D.  C,  for  grading  at 
Arlington  National  Cemetery,   Va. 

Madison,  Wis. — Excavation,  Concrete 
Work. — Until  noon.  Mar.  8,  by  Lew  F.  Por- 
ter. Secretary,  Oipltol  Commission,  for  the 
excavation  and  concrete  foundation  walls 
of  the  E^st  Wing  of  the  Wisconsin  State 
Capitol,  now  building  at  Madison.  Wis.  Geo. 
B.  Post  &  Sons,  Architects,  347  Fifth  Ave., 
New  Tork. 

MlsceUaneoos. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Lecompte,  La. — Electric  Plant. — Until  Apr. 
7.  by  Mayor  J.  R.  Moore,  for  construction 
of  electric  light  plant.  A.  B.  Wood.  Consult- 
ing Engineer,  5026  Prytania  St,  New  Or- 
leans,  La. 

Fort  Jackson,  La. — Wharf.— Until  10  a.  m.. 
Mar.  12,  by  Capt  Arthur  Cranston.  Q.  M.. 
U.  S.  Army,  New  Orleans,  La.,  for  construct- 
ing wharf  and  causeway  at  Fort  Jackson. 

Baltimore,  Md. — Piers — Until  11  a.  m..  Mar. 
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n,  by  O.  F.  Lackey,  Harbor  Engineer,  for 
construction  of  reinforced  concrete  and  steel 
piers  Nos.  4,  6  and  6.  Certified  check  for 
810,000  required  with  bid. 

Frankfort,  Mich.— Pier  Work.— UnUl  8  p. 
m..  Mar.  26,  by  Col.  M.  B.  Adams,  U.  S. 
Engrs.,  57  Park  St,  Grand  Rapids,  Mich., 
for  extension  and  repair  of  south  pier  at 
Frankfort  Mich. 

New  York,  N.  Y.— Dike  Work.— Until  noon. 
Mar.  24,  by  Col.  John  O.  D.  Knight,  U.  S. 
Engrs.,  Army  Bldg.,  for  repairing  dikes  at 
Rondout  Harbor,  N.  T. 

New  York,  N.  Y.— Fences.- UnUl  8  p.  m.. 
Mar.  6,  by  Park  Board,  Arsenal  Bldg.,  6th 
Ave.  and  64th  St,  for  furnishing  and  erect- 
ing three  rail  pipe  fences  around  the  grass 
plots  in  City  Hall  Park,  In  the  Borough  of 
Manhattan.     Security  required  la  83,000. 

New  York,  N.  Y.— Gates,  Fences.— Until  8 
I.  m..  Mar.  6,  by  the  Park  Board,  Arsenal 
lldg.,  5th  Ave.  and  84th  St.,  for  labor  and 
materials  required  for  furnishing  and  erect- 
ing Iron  gates  and  sections  of  iron  fence  in 
playgrounds  of  Thomas  Jefferson,  De  Witt 
Clinton,  St  Gabriel's.  Hamilton  Fish  and 
Wra.  H.  Seward  Parks,  Borough  of  Manhat- 
tan.    Security  required  is  82,000. 

Harrlsburg,  Pa. — Flood  Control  Works. — 
Until  2:30  p.  m^  Mar.  6,  by  Board  Public 
Works.  D.  E.  'Tracy,  Secretary,  27  South 
2nd  St.,  Harrlsburg,  for  the  construction  of 
works  to  control  floods  in  Paxton  Creek  Val- 
ley, and  all  necessary  appurtenances  In  the 
City  of  Harrlsburg.  James  H.  Fuertes,  Con- 
sulting Engineer,  140  Nassau  St,  New  York. 

Seranton,  Pa. — Garbage  Disposal. — Until 
Mar.  14,  by  Department  of  Public  Safety,  for 
garbage  disposal. 

Fort  Fremont,  8.  C. — Breakwater  Exten- 
sion.—UnUl  2:30  p.  m..  Mar.  17,  by  Lt.  Wal- 
ter C.  Baker,  Q.  M.,  furnishing  material  and 
labor  for  extension  of  timber  breakwater  at 
end  of  wharf  at  Fort  Fremont,  S.  C,  and  for 
certain    repairs  to   wharf. 

Bowling  Qreen,  Va. — Telephone  Construc- 
tion. Bids  are  asked  by  L.  B.  Martin,  Bowl- 
ing Green,  on  telephone  construction  work 
In  Caroline  County. 

Madison,  Wis.— Concrete  Work.— See  un- 
der Bids  Asked — Excavation — Elarth  and 
Rock. 


|[aterlals,lCaclilne8,Sapplle8,Tool8,Etc 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alpluibetically  by 
states: 

Riverside,  Cal.— Ice  Plant— Until  2  p.  m.. 
Mar.  23,  by  Commissioner  of  Indian  Affairs, 
Washington,  D.  C,  for  furnishing  and  deliv- 
ering the  necessary  tnaterlals  and  labor  to 
construct  and  coniplete  an  ice  and  cold  stor- 
age plant  at  the  Riverside  School,  Oil.  For 
further  Information  apply  to  Harwood  Hall, 
Superintendent,   Riverside,   CM. 

Los  Angeles,  Cal.— Elevator  Plant.— UnUl 
3  p.  m..  Mar.  30,  by  James  Knox  Taylor, 
Supervising  Architect,  Washington,  D.  C, 
for  an  elevator  plant  In  U.  S.  Post  Office  and 
Court  House,  I<os  Angeles. 

Washington,  D.  C— Pumps,  Balls,  Etc. — 
Until  10:30  a.  m..  Mar.  16,  by  Lt.  Col.  H.  F. 
Hodges,  (General  Purchasing  Officer,  Isth- 
mian Canal  Commission,  for  furnishing  un- 
der Circular  428.  steel  rails,  angle  bars,  track 
bolts  and  spikes,  wooden  tie  plugs,  pumps, 
tubular  boilers,  repair  parts  for  steam  shov- 
els. Jacks,  shovels,  steel,  cast  iron  tees,  wire 
rope,  thimbles  and  cleats  for  rope,  chain 
shackles,  Iron  rings,  bolts,  forged  nuts.  Iron 
washers,  screws,  Dlocks,  saws,  bronze  knobs 
for  locks,  safes,  water  gages,  valves,  lum- 
ber,  etc. 

Washington,  D.  C. — Sashes  and  Frames. — 
Until  noon.  Mar.  11,  by  Elliott  Woods,  Su- 
perintendent, U.  8.  Capitol  Building  and 
Grounds,  Washington,  for  window  frames 
and  sashes  for  the  office  building.  U.  8, 
Senate. 

Washington,  D.'  C. — Heaters,  Radiators. — 
Until  noon.  Mar.  14,  by  Elliott  Woods,  Su- 
perintendent of  U.  S.  Capitol  Building  and 
Grounds,  Washington,  for  furnishing  and  de- 
livering only  direct  radiators  for  hot  water 
heating  for  the  office  building.  U.  S.  Senate, 
Washington. 

Atlanta,  Qa.— Brick,  Cement.  Etc.— UnUl 
noon.  Mar.  2,  by  H.  L.  Collier,  Commissioner 
Publlp  Works,  for  the  following  materials 
for  use  of  Department  of  Public  Works  for 
1908:  Hard  burnt  bricks  per  M  delivered, 
Portland  cement,  equal  to  best  southern 
states  Portland  cement,  per  barrel,  delivered, 
sand,  per  cubic  yard,  f.  o.  b.  Atlanta,  Ga., 
rubble  stone,  1  man  stone,  per  ton,  f.  o.  b. 
Atlanta,  Ga.,  chert,  equal  to  the  Sparks  Gap 
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«r  Bessemer  chert,  per  ton,  f.  o.  b.  Atlanta, 
Qa.,  to  be  ordered  In  twenty  or  more  car- 
load lots. 

Roehsstar,  Minn. — Cement. — Until  8  p.  m., 
Mar.  S,  by  Henry  Kalb,  City  Clerk,  for  (ur- 
nlshing  10  to  15  carloads  of  Portland  cement 
tor  the  city. 

Rahway,  N.  J.— Water  Pipe.— Until  8  p. 
m..  Mar.  4,  by  Wro.  Bishop,  Superintendent 
of  Water  Works,  for  fumlBhlne  1.800  ft.  8- 
In.  cast  Iron  pipe,  6,000  ft.  4Mn.  cast  iron 
pipe,  4,000  ft.  2-ln.  galvanlxed  Iron  pipe,  etc. 

Mendham,  N,  J.— Water  Pipe.  Ktc— Until 
8  p.  m..  Mar.  19,  by  Leo  Robinson,  Borough 
Clerk,  for  furnishing  and  delivering  f.  o.  b. 
cars  at  Mendham,  the  following  approxi- 
mate quantities  of  material:  RIO  tons  of 
caat-iron  water  pipe,  8  tcftis  of  special  cast- 
inn,  38  double-nozzle  Are  hydrants,  44 
valvea  for  water  pipe,  3  automatic  air 
valves,  37  valve  boxes.  See  also  under  Bids 
Asked — Water  Supply. 

New  York,  N.  Y.— Boilers.— Until  11  a.  m., 
Feb.  38,  by  Col.  Wm.  S.  Patten.  Depot  Quar- 
termaster, 39  Whitehall  St.,  New  York,  for 
furnishing  and  delivering  f.  o.  b.  steamer  at 
New  York  two  SO-horsepower  boilers  for 
condensing  plant  at  San  Juan,  P.  R. 

Brooklyn,  N.  Y.— Corporation  Cocks. — Un- 
til 2  p.  m.,  Mar.  4,  by  John  H.  O'Brien, 
Commlsslaner  Water  Supply,  Oas  and  Elec- 
tricity, 13  Park  Row,  New  York,  for  furnlah- 
Ing  and  delivering  corporation  cocks.  Securi- 
ty required  Is  $2,000. 

Brooklyn,  N.  Y.— Iron  Castings.— Until  2  p. 
m..  Mar.  4,  by  John  H.  O'Brien,  Commission- 
er Water  Supply,  Oas  and  Electricity,  13 
Park  Row.  New  York,  for  furnishing  and 
delivering  Iron  castings. 

Brooklyn,  N.  Y. — L4me,  Cement,  Brick, 
Etc.— UnUl  11  a.  m..  Mar.  4,  by  Bird  S.  Color, 
Borough  President,  for  furnishing  and  de- 
livering lime,  cement,  brick  and  other  build- 
ing materials  to  various  disposal  works. 
Borough  of  Brooklyn. 

Brooklyn,  N.  Y,— Fire  Hose.— Until  10:30 
a.  m..  Mar.  3.  by  Hugli  Bonner,  Fire  Com- 
mlasioner,  157  E.  67th  St..  New  York,  for 
furnishing  and  delivering  10,000  ft.  of  3-ln. 
rubber  fire  hose  for  high  pressure  system, 
six  ply;  also  for  10,000  ft.,  2\4-ln.  hose, 
four  ply. 

Nov*  York,  N.  Y.— Fire  Hose.— Until  10:30 
a.  m..  Mar.  3,  by  Hugh  Bonner.  Fire  Com- 
missioner, 167  B.  67th  St.,  for  furnishing 
and  delivering  30,000  ft.  of  3-in.  rubber  flre 
hose  for  high  pressure  system,  six-ply,  20,- 
000  ft.  of  3-ln.  rubl)er  Are  hose,  flve-ply,  and 
30,000  ft.  of  2H-ln.  rubber  Are  hose,  four- 
ply.  The  time  for  the  delivery  of  the  ar- 
ticles, materials  and  supplies  and  the  per- 
formance of  the  contract  Is  sixty  (60)  days. 
The  amount  of  security  required  Is  fifty  per 
cent  (60%)  of  the  amount  of  the  bid  or  esti- 
mate. 

St,  Marys,  Pa. — Terra  Cotta  Pipe.— Until 
8  p.  m..  Mar.  30,  by  L.  C.  Hankauser,  Bor- 
ough Secretary,  for  furnishing  terra  cotta 
81pe  and  fittings  to  be  used  in  the  construc- 
ton  of  a  sanitary  sewerage  system  In  said 
borough.  See  also  under  Bids  Asked — 
Sewers. 

Pittsburg,  Pa. — Municipal  Supplies. — Until 
10  a.  m..  Mar.  2,  by  Department  Public 
Works.  A.  B.  Shepherd,  Director,  for  fur- 
nishing supplies  for  a  period  of  one  year. 
Among  the  supplies  wanted  are  asphalt  re- 
pairs, plant  supplies,  castings,  cement,  draft- 
ing instrumente  and  supplies,  electrical  sup- 
plies, engineering  and  fleld  Instruments,  fer- 
rules, flre  hydrants,  hose,  lead,  lumber,  pipe, 
poles,  rope,  sprinkling  wagons,  sewer  pipe, 
street  signs,  etc. 

Fort  Worth,  Tex. — ^Engine,  Generator, 
Lamps,  Etc. — Until  Apr.  7,  by  J.  J.  Nunnally, 
City  Auditor,  for  one  8B0  K.  W.  three-phase 
60-cycle  2300-voIt  A.  C.  generator  with  ex- 
citer; ten  current  transformers,  capacity 
one  hundred  6.6  amp.  arc  each;  switchboard 
panels  for  twenty  circuits  of  fifty  arc  each; 
exciter  and  generator  panel,  each  panel  to 
be  equipped  with  ammeter,  volt  meter, 
switch  and  fuses;  generator  to  be  direct 
connected  to  compound  condensing  Corliss 
engine.  Bid  must  include  cost  of  founda- 
tion, delivery  and  erection  of  machinery  on 
same.  All  wiring  and  pipeflttlng  will  be  done 
by  city.  Oood  foundation  at  eight  feet  deep. 
Railway  yards  three-quarters  of  a  mile  from 
the  plant.  Bids  are  also  asked  for  1200  c. 
p.  6.6  amp.  A.  C.  series  arc  lamps,  complete, 
with  inner  and  outer  globes.  lamps  for 
street  lighting. 

Bremerton,  Wash. — Boilers.  Steel  Stack. — 
Until  11  a.  m..  Mar.  28,  by  Bureau  of  Yards 
and  Docks,  Navy  Department,  Washington, 
for  furnishing  two  boilers,  flue  connections 
and  steel  stack  at  the  navy  yard,  Bremerton, 
Wash, 

North  Milwaukee,  Wis. — Sewage  Pumping 
Plant. — See  under  Bids  Asked — .Sowers. 

Calgary,  Alberta.— Water  Pipe.— Until 
Mar  1.  by  H.  K.  lilllis.  City  fl.iK.  fi>r  lur- 
nishlnm  water  pipe. 


Vancouver,  B.  C.— Water  Pipe.— Until  Mar. 
16,  by  City  Council,  for  fumlahlng  33,000  ft. 
12-in..  18,000  ft.  8-ln..  36,600  ft.  6-fti.,  25,000 
ft.  4-ln.  pipe. 

Montreal,  Que. — Pump. — Until  Mar.  34,  by 
Oeo.  Janin,  Superintendent  of  Waterworks, 
for  the  furnishing  and  erecting  at  the  Low 
Level  Pumping  Station,  of  one  12  million  im- 
perial gallons  steam  pump. 


CONTRACTS  LET. 


The  following  contracts  have  been  let  re- 
cently: 

Fort  Morgan,  Ala.— Concrete  Cisterns. — 
McKay  Engineering  Co..  Baltimore,  Md.,  at 
37,912,  for  nine  concrete  cisterns  for  this 
post. 

Lonoke,  Ark. — Bridges. — Memphis  Bridge 
Co.,  Memphis.  Tenn.,  at  $2,576,  for  two  steel 
bridges  for  the  county. 

San  Olago,  Cal. — Sewer. — C.  H.  Julian,  at 
$2,300,    for  sewer   In   University    Heights. 

Washington,  O.  C. — Sewer.— Warren  F. 
Brenizer  Co.,  2d  and  O  Sts.,  S.  E.,  at  $6,162, 
for  sewer  In  40th  St.  and  Wisconsin  Ave. 

Rathdrum,  Idaho.  —  Bridge.  —  Midland 
Bridge  Co.,  Kansas  City.  .Mo.,  at  $3,877,  for 
bridge  over  Spokane  River  near  McQuire's 
Station  for  the  county.  M.  Oilbertson.  Har- 
rison, Idaho,  was  awarded  sub-contract. 

Cairo,  III. — Pavement.— Roy  L.  Williams, 
Kalamazoo,  Mich.,  at  $123,762,  for  Improve- 
ment of  Washington  Ave.,  by  construction 
of  vltriflea  brick  pavement  with  combined 
concrete  curb  and  gutter.  Bids  were  opened 
Feb.  13.. 

Woodstock,  III. — Sewers,  Etc.  —  Charles 
Glertz  &  Son,  Elgin,  111.,  at  $73,847,  for 
sewer  system  and  purification  works.  The 
work  Includes  4,470  ft.  21-ln.,  1,260  ft.  20-ln., 
1,700  ft.  18-in.,  2,870  ft.  16-ln.,  3,910  ft.  12-ln., 
10,700  ft.  10-ln.,  36,500  ft.  8-ln.,  and  4,160  ft. 
e-ln.  tile  pipe  sewer,  280  manholes,  20  flush 
tanks,  1  concrete  settling  tank  and  dosing 
chamber,   8  sand   Alter  beds  60x55  ft. 

Noblesvllle,  Ind. — Oravel  Roads. — Wheeler 
&  Steel,  Sheridan.  Ind.,  for  constructing 
gravel  roads  in  Marion  and  Adams  Town- 
ships. 

Barrlen  Springs.  Mich, — ^Water  Works. — 
C.  L.  Olds  Construction  Co.,  Fort  Wayne, 
Ind.,  for  constructing  water  works  for  this 
city. 

Hattlesburg,  Miss. — Sewers. — T.  P.  Crymes. 
at  $38,700,  for  constructing  sewers  in  district 
north  of  Mississippi  Central  R.   R. 

Joplln,  Mo. — Sewer. — W.  C.  Glenn.  Joplln, 
at  $1,761,  for  constructing  District  Sewer  No. 
17. 

New  York,  N.  Y. — Girder  Supports. — J.  H. 
Gray  Co..  Broadway  and  23d  Sts.,  for  the 
copstruction  of  additional  girder  supports 
for  the  main  towers  of  the  Williamsburg 
(New  East  River)  Bridge,  over  the  East 
River.  Other  bids  received  Feb.  6  were: 
McHarg-Barton  Co.,  $44,400:  the  Snare  & 
Triest  Co.,  $44,609:  Charles  Meads  &  Co.. 
$46,120:  Eugen  Kuhne,  $47,140;  Maryland 
Steel  Co.,  $47,840;  Cooper  &  Evans  Co.,  $48,- 
200. 

Norwalk,  O. — Paving. — Geo.  B.  Herring  & 
Son,  Mansfield,  at  $16,063,  for  paving  Wood- 
lawn  Ave. 

Toledo,  O. — Paving. — Contracts  for  paving 
with  vitrified  brick  have  been  let  as  fol- 
lows: Mulberry  St.,  Bolan  &  Holland,  at 
$11,991;  Sylvan  St.,  (Jarrigan  Bros.,  at  $5,997; 
LIbbey  St.,  Garrlgan  Bros.,  at  $6,664. 

Coshocton,  O. — Bridge. — Cleveland  Bridge 
Co.,  Cleveland.  C.  at  $1,725  each  was  award- 
ed contract  for  80  ft.  span  Hamilton  Bridge 
and  Center  Bridge;  G.  W.  Lane.  Newark,  O., 
at  $1,778  was  awarded  contract  for  York 
Bridge,  84  ft.  span.  Bids  for  the  work  were 
opened  Feb.  17  by  County  Commissioners, 
the  bids  received  being  as  follows  (1)  Hazel- 
ton  Bridge.  (2)  Center  Bridge  80  ft.  span, 
(3)  York  Bridge,  84  ft.  span:  Brookville 
Bridge  Co..  Brookville,  O.  (1)  $1,737,  (2) 
$l,73<:  Penn  Bridge  Co..  Beaver  Falls,  Pa. 
(1)  $2,111,  (2)  $2,111.  (3)  $2,190;  Riverside 
Bridge  Co.,  Marilns  Ferry,  O.  (1)  $2,130,  (2) 
$2,130.  (3)  $2,236;  Bracket  nrldge  Co..  Cin- 
cinnati. O.  (1)  $1,865,  (2)  $l.86r>,  (3)  $1.9«5!: 
Cleveland  Bridge  Co..  Cleveland.  O.  (11  $1.- 
725.  (2)  $1,725,  (3)  $1,778;  Columbus  Bridge 
&  Iron  Co..  Columbus.  O.  $1.S75.  (3)  $1,920; 
Toledo-Massillon  Bridge  Co..  Toledo,  O..  $1,- 
919.  (2)  $1,919,  (3)  $2,021:  Oeo.  J.  Bock  & 
Son.  Coshocton,  O.  (1)  $2,049.  (2)  $2,049.  <S> 
$2,149;  Capitol  Construction  Co..  Columbus, 
O.  (1)  $2,400.  (2)  $2,400,  (3)  $2,500;  Champion 
Bridge  Co..  Wilmington.  O.  (1)  $1,900.  (2)  $1.- 
900.  (3)  $1,9J)0:  a.  W.  Ijunc.  Newark,  O.  (1) 
$1,798.  (2)  $1,798.  (3)  $1,778.  R.  S.  Jackson, 
Assistant  County  Engineer,  is  Designing  En- 
gineer. 

■Oayton,  O. — Bridge  Abutment. — J.  B.  Stan- 


sell  &  Son,  at  $4.95  per  cu.   yd.   for  ooDcrtte 
work  at  bridge  113,  Jefferson  Township. 

Harrlsburg,  Pa. — Bridge.— Reitach  Bros., 
Washington,  Pa.,  for  construction  of  con- 
crete bridge  in  FranlcUn  Township.  Oreene 
County,   for  State  Highway  Department 

Scottdala,  Pa. — Sewer  Pipe. — Borougb  hai 
awarded  contract  for  sewer  pipe  to  Eidwr 
&  Graft  and  will  construct  sewer  by  (ky 
labor. 

Fort  Worth,  Tex. — Bridge.-  Leveraedge 
Bridge  Co.,  Fort  Worth,  at  $5,600,  for  000- 
structing  bridge  over  Trinity  River  at  Park 
St.,   for  the  coimty. 

Blaekctona,  Va. — Sewers. — I.  J.  Smith. 
Rlchmtmd,  Va„  for  constructing  sewers  lor 
this  place.  Appropriation  of  $25,000  basbeen 
made  for  the  work. 

Edmonton,  Alberta.— <>radlog.—Phelan  k 
Shirley,  New  York  Life  Bldg.,  Omaha,  Keb.. 
for  grading  contract  for  Grand  Trunk  ft- 
clflc  ^.,  involving  moving  of  3,000,000  en. 
yds.  of  earth.  Sub-contiacts  will  probably 
be  let. 


PROJECTED  WORK. 

Items  Arranged  Alphabetically   by  Statu 

Little  Rock,  Ark.— Advices  from  this  df 
state  that  the  Lawrence  County  Line,  which 
is  soon  to  commence  construction  of  nil- 
way  from  Hoxle  to  SmlthvlUe.  Ark,  wlU 
build  steel  drawbridge  over  Black  Rlrn  at 
Powhatan. 

Oes  Moines,  la. — Des  Moines  Union  Rr. 
F.  C.  Hubbell,  President,  Des  Motna.  Is 
having  plans  made  for  a  new  steel  douMt 
track  bridge  to  be  erected  over  the  Df 
Moines  River.  Estimated  cost  is  about 
$100,000. 

Ottumwa,  la. — County  Commlssloaen  tn 
considering  erecting  bridge  over  Des  Molna 
River  at  Cliffland. 

Nawton,  Kan.^<7ounty  Conrniissiooere  B 
O.  Hagcn,  County  Clerk,  haa  given  notir'  << 
Intention  to  construct  thre<>  bridges  In  Ma- 
con Township  and  a  bridge  over  Lltli<'  .Ar- 
kansas   River   In   Sedgwick   Township. 

Wichita,  kan,  —  County  Commissla»'ni 
have  decided  to  erect  eUfltt  bridges  In  va- 
rious parts  of  the  county,  and  contnil« 
for  the  work  will  be  let  shortly.  Tht  cn»i 
of  the  bridges  will  vary  from  $3<M)  to  ILU" 
each. 

Duluth,  Minn.— Congress  has  pasa«l  WIJ 
providing  for  the  construction  of  a  rallnM 
and  wagon  bridge  across  the  St.  I>oul5  BT»r 
between  Duluth  and  Superior  by  the  ln(«- 
state  Transfer  Co. 

Kansas  City,  Mo.— Kansas  City.  8t  Jf^ 
seph  &  Excelsior  Springs  Ry.  Co.  bas  arteJ 
Council  for  an  extension  of  two  years  no' 
In  which  to  build  a  bridge  over  the  *»■ 
souri  River. 

Richmond,  Mo. — City  Engineer  has  bfw 
Instructed  to  draw  plans  and  speclfleatlow 
for  bridge  on  Whitmer  St.  and  extension  « 
bridge  on  College  St.  Bids  are  to  be  art** 
at  once. 

Dayton,  O.— <;ounty  Commlssloneis  *" 
considering  proposition  to  construct  Jolnla 
with  the  Dayton  &  Xenia  Traction  On..  » 
new  bridge  near  Shakestown. 

Toledo,  O.— The  plans  of  the  Lima  »  To- 
ledo Traction  Co.,  1109  Tmctton  Bldg..  CI?I 
cinnati,  O.,  for  a  drawbridge  over  SwU 
Creek,  have  been  approved  at  a  puw? 
Iiearing  held  by  Col.  Townsend  of  thf  l. 
S.  Corps  of  EJngineers.  The  new  biW 
will  he  located  between  the  Clover  U'J 
bridge  and  the  Huebner  Toledo  Bttwtn'* 
Co.'s    plant. 

Tulsa,  Okia, — County  Surveyor  bas  b«J 
directed  to  make  surveys  for  16  bridgrt  •' 
25  to  175  ft.  span,  which  the  County  On* 
mlssloners  propose   to  erect. 

Portland,  Ore.— City  Council  has  paf^ 
ordinance  appropriating  $1,000  and  author* 
Izing  the  employment  of  a  consulOng_«'f" 
ncer  to  assist  City  Engineer  D.  W.  nyW 
to  draw  up  plans  and  speclficatlona  for  « 
new  high  bridge  to  cost  $3,000,000  tenit 
the  Willamette  River  north  of  the  »«^ 
bridge. 

Beaufort,  8.  C— County  Coromlsshw^ 
are  considering  construction  of  bridge  ■"" 
Cooaaw  River. 

Brownsville,  Tex.— St.  Louis.  BmwnioHIM 
A  Mexico  R,  R.,  J.  N.  Miller,  General  «•" 
ager.  Klngsvllle,  Tex.,  is  reported  to  ■ 
considering  construction  of  bridge  oyfj  WJ 
Grande  River  between  this  place  and  Maiai 
moras. 

Brattleboro,  Vt.— Board  of  S»l«-tn»<J| 
have  received  plans  for  a  new  brtdKv  •"w| 
West   River. 
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Jasper,  Ala. — Alabama  Central  R.  R,  op- 
erating seven  miles  of  road  between  this 
place  and  Manchester  is  to  have  work  be- 
eun  this  spring  on  a  25  miles  extension. 
Eventually  the  road  will  be  extended  to  the 
Tennessee  Biver  at  Decatur.  A.  Russell, 
Jasper,  la  Qeneral  Manager. 

Hoxle,  Ark. — Ix)cal  reports  state  that  the 
Lawrence  County  Line  Intends  to  begrlD 
construction  soon  from  Hoxle  to  SmlthvUle, 
Ark.,  15  miles,  reaching  zinc  mines  in  the 
vicinity  of  Smlthville  and  fertile  planta- 
tions in  Lawrence  County.  Estimates  of 
cost  already  made  are  $500,000.  A  steel 
drawbridge  over  Blaclt  River  at  Powhatan 
win  be  built. 

San  Diego,  Cal. — San  Diego  Southern  By. 
Co.  recently  incorporated  by  the  Spreckels 
interests,  proposes  to  construct  a  railroad 
(ram  San  Diego  to  Knsenada,  Mexlca 
Branch  lines  are  also  to  be  constructed 
from  San  Diego  to  Coronado,  to  ha.  Presa. 
through  the  Jamulca  and  Jamacha  Valleys 
and  to  Lakeside.  The  total  estimated 
length  is  160  miles  and  company  has  cap- 
ital stock  of  16.000,000.  The  directors  in- 
clude John  D.  Spreckels  and  A.  B.  Spreck- 
els of  San  Francisco,  and  William  Clayton 
and  Harry  L.   Titus,  of  San  Diego. 

Chester,  III. — St.  Louis  capitalists,  who 
are  largely  interested  in  oil  lands  In  South- 
em  Illinois,  are  said  to  be  negotiating  for 
the  piuxibase  of  the  Wabash.  Chester  & 
Western  R.  R..  which  extends  from  Chester 
10  Mount  Vernon.  It  is  proposed,  in  the 
event  of  the  sale  of  the  road,  to  extend 
the  line  from  Mount  Vernon  to  Terre  Haute. 
Ind.,  a  distance  of  125  miles,  and  from 
Chester  to  some  point  in  southeastern  Mis- 
souri, 60  miles  inland.  C.  B.  Cule.  Chester, 
is  President  of  the  W.   C.   &  W.    R    R 

Monmouth,  III.— Mississippi  Valley  R  R 
Co.  has  been  incorporated  and  proposes  to 
construct  a  road  from  Monmouth  to 
Oquawha  on  the  Mississippi  River.  Nomi- 
nal capital  stock  is  tS.OOO  and  headquarters 
are  to  be  In  this  city.  The  incorporators 
an>:  Geo.  M.  Jamison,  Charley  Rlcketts, 
John  Kesael,  Frank  N.  Millar.  W.  W.  Hick- 
man, Clyde  B.  Duke  and  Kllas  Beal. 

Qreensburg,  Ind. — V.  R.  Coon,  Louisville, 
Ky..  is  promoting  project  for  building  road 
from  this  olty  to  Madison,  via  Napoleon,  Os- 
(tood  and   Versailles. 

Portland,  Ind. — Portland,  Columbus  ft 
Eastern  Ry.  la  to  be  Incorporated  and  will, 
it  Is  stated,  start  work  this  spring  on  the 
construction  of  a  road  from  this  city  to  Co- 
lumbus and  the  coal  fields'  of  Uhio.  The 
raad  will  be  a  southern  extension  of  the 
Cincinnati,  Biuffton  &  Chicago  R  R  S.  H. 
Bracey.  Tribune  Bldg..  Chicago,  111.,  Pres- 
ident of  the   latter  road.   Is  interested. 

Garden  City,  Kan.— Nebraska,  Kansas  ft 
Southern  Ry.  has  had  surveys  made  from 
this  place  to  Stockton,  Kans.,  and  will  let 
contract  shortly  for  construction  work.  As 
projected  the  road  is  to  extend  from  Gar- 
den City  to  Superior.  Neb.  J.  V.  Killon. 
Eminence,   Kan.,   is   interested. 

Grand  Rapids,  Mich. — Grand  Rapids  ft 
Korthwestem  R  R.  recently  incorporated  to 
construct  a  road  95  miles  long  between  this 
city  and  Ludlngton  has  already  secured  ter- 
minal facilities  and  right  of  way  in  Ludlng- 
ton and  Milwaukee.  The  capital  stuck  is 
t3,000.000  and  the  incorporators  are:  Mar- 
shall F.  Butter  and  Geo.  N.  Stray  of  Lud- 
lngton, Clay  H.  Holllster  and  Geo.  Clapper- 
ton  of  Grand  Rapids,  Jonas  Westling  of 
Philadelphia,  Walter  S.  Syrett  of  Chicago 
and  John  C.   Post  of  Milwaukee. 

Manistee,  Mich. — Manistee  ft  Northeast- 
em  R  R,  J.  J.  Hubbell,  Chief  Kngineer, 
Manistee,  Is  having  surveys  made  (or  an 
extension  across  Michigan  to  Alpena. 

Kearney,  Neb. — Press  reports  quote  G.  W. 
Holdredge,  Omaha,  Neb.,  General  Manager 
C.  B.  ft  Q.  R  R  as  stating  that  road  wilt 
tonstruct  a  new  line  from  Kearney,  Neb., 
to  a  connection'  with  the  Northern  Paclflc 
near  Butte.  Mont.,  practically  paralleling  its 
present  Pacific  Coast  line  and  cutting  the 
•istance  nearly  200  miles  between  Omaha 
•nd  Butte.  The  line  will  be  TOO  miles  long 
wlien  completed.  About  300  miles  already  are 
in  operation. 

Oufur,  Ore.— Great  Southern  R.  B..  which 
MS  been  operating  30  miles  of  line  between 
The  Dalles  and  this  city,  has  filed  new  arti- 
«le»  of  incorporation,  with  the  ol>Ject  of 
feiaking  several  extensions.  A  25  miles  ex- 
tension is  to  be  built  at  once  from  Dufur 
fo  Tygh.  and  other  extensions  will  follow. 
John  Ueimrich,  Portland,  Ore.,  is  President 
•nd  J.  S.  Helmrich,  The  Dalles,  Ore.,  is 
Oeneral  Manager. 

Waynssburg,  Pa. — Right  of  way  Is  being 
•ecured    for    the    West    Virginia    Connecting 


R  R,  which  it  is  proposed  to  construct 
this  summer  between  Waynesburg  and 
Buckbannon,  W.  Va.,  J.  V.  Thompson, 
Uniontown,  Pa.,  is  interested. 

Readlno.  Pa. — Surveys  are  under  way  for 
the  Reading,  Lancaster  ft  Southern  Ry.  As 
proposed  the  line  will  begin  at  Reading  and 
run  through  Mohnton,  New  Holland,  Adams- 
town,  Quarryvllle  and  thence  to  Delta,  York 
County.  At  Delta  a  railroad  line  runs  into 
Baltimore  and  the  spur  to  be  built  will  con- 
nect Delta  and  Reading.  Ralph  E.  Sltaner, 
Pottstown,  Pa.,   is  Engineer. 

Beaumont,  Tex.  —  Beaumont  -  Saratoga 
Transporation  Co.,  J.  F.  Keith,  President, 
Beaumont,  will  lay  16  miles  of  track. 

Dallas,  Tex. — Reports  from  this  city  state 
that  the  Union  Central  Ry.  will  let  con- 
tracts soon  for  construction  work  from  Dal- 
las, Tex.,  to  New  Orleans,  La.,  500  miles, 
of  which  225  miles  are  in  Texas  and  275 
miles  are  in  Louisiana.  The  line  will  pass 
through  Palestine  and  Nacogdoches,  Tex., 
and  Pickering,  La.,  and  will  have  a  branch 
from  Wortham  to  Tyler,  125  miles.  This 
branch  has  been  surveyed  and  twenty  miles 
of  grading  have  been  completed. 

Dallas,  Tex. — West  Texas  Construction  Co. 
organised  to  build  the  West  Texas  &  North- 
em  R  R  from  Stanton  to  Lubbock,  110 
miles,  has  graded  14  miles  of  the  road  north 
from  Stanton.  The  ultimate  intention  is  to 
extend  the  road  through  the  corn  belt  of 
Texas;  that  Is,  from  Stanton  northward 
through  the  counties  of  Martin,  Dawson, 
Lynn,  Lubbock,  Hale,  Lamb,  Castro,  Deaf 
Smith,  Oldham,  Hartley  and  Dallam,  thence 
northwest  to  Pueblo,  Colo.  Charles  Abber- 
Bol,   Stanton,   Tex.,  is  Secretary. 

Hereford,  Tex. — Panhandle  Short  Line  R. 
R  Co.,  having  general  offices  in  this  city, 
proposes,  according  to  reports  to  let  con- 
tracts shortly  for  the  construction  of  300 
miles  of  road. 

Victoria,'  Tex. — Arrangements  are  stated 
to  have  been  made  by  the  Port  O'Connor, 
Rio  Grande  ft  Northern  Ry.,  which  practi- 
cally assure  the  construction.  Judge  Ben 
W.  Ply,  Victoria,  is  Vice  President. 

Spokane,  Wash. — Spolcane  International 
Ry.,  D.  C.  Corbin,  President,  Spokane,  is 
said  to  be  preparing  to  start  in  the  early 
spring  the  construction  of  an  extension  of 
a  line  from  the  present  northern  terminus 
of  the  Spokane  International  at  Easti>ort. 
Idaho,  to  Crows  Nest  pass,  where  it  will 
connect  with  the  Canadian  Paclflc.  The  ex- 
tension will  require  about  TO  miles  of  road 
in  a  northerly  direction  from  Eastport  to 
Fcrnie,  B.  C. 

Lone  Rock,  Wis. — P.  C.  Pelkin,  Lone  Rock, 
has  secured  control  of  the  Lone  Rock  ft 
La  Valle  R  R  and  proposes  to  have  the 
line  In  operation  to  Cazenovia  by  May.  It 
is  also  expected  that  the  road  will  be  built 
through  to  Logansville  Lime  Ridge,  and 
Plain   to  Sauk  City. 

Sewen. 

Items   Arranged   Alphabetically   by   States. 

Phoenix,  Ariz. — Local  press  is  advocating 
that  city  install  sewer  system.  Present  sys- 
tem is  owned  by  company. 

Little  Reck,  Ark. — Installation  of  sewers 
for  new  district  in  northern  part  of  city  la 
advocated. 

Qolden,  Colo. — City  Council  has  arranged 
for  bond  issue  for  constructing  sewers.  Es- 
timated cost   is   $23,162. 

Leadvllla,  Cole— City  Council  is  taking 
steps  for  securing'sewer  system.  Local  sew- 
ers are  owned  by  private  company  and  it  is 
proposed  to  purchase  these  or  to  build  new 
ones. 

Mount  Vernon,  la. — City  la  reported  to  be 
considering  installing  sewer  system. 

Qlncy,  ill. — City  Engineer  is  to  prepare 
plans  for  sewer  system  for  south  part  of 
city. 

Joliet,  III. — Board  Local  Improvements  will 
probably  order  construction  of  sewers  in 
Bridge  St.  and  Broadway  at  an  estimated 
cost  of  $12,241. 

Galva,  III. — Council  has  passed  ordinance 
appropriating  $100,000  for  constructing  sew- 
ers. 

La  htarpe.  III. — Board  Local  Improvements 
is  to  have  six  blocks  of  pipe  sewer  laid  at 
an  estimated  cost  of  $5,652. 

Silvia,  III. — Sewers  and  water  works  to 
cost  $50,000  are  to  be  Installed  by  this  vil- 
lage. H.  G.  Paddock,  Moltne,  III.,  is  Engi- 
neer. 

VIrden,  III. — Mayor  has  appointed  special 
Council  committee  to  act  with  Cltliens"  com- 
mittee in  securing  information  for  a  pro- 
posed sewer  system  for  this  place. 

Louisville,  Ky.— J.  B.  F.  Breed,  Engineer 
Sewer  Commission,  has  practically  complet- 


ed plans  for  Sees.  A  and  C  of  the  Southern 
outfall  sewer  and  bids  wilt  probably  be  asked 
before  April  16.  Sec.  A,  or  the  river  sec- 
tion, will  be  2,100  feet  in  length,  and  'will 
extend  from  Paddy's  Run  west  to  the  Ohio 
River,  where  it  will  empty.  Sec  C,  wlUch 
will  be  4^0  ft.  in  length,  will  extend  from 
32d  and  Woodland  Ave.  to  23d  and  Stratton 
Ave. 

Lake  Charles,  La. — Sewer  system  is  to  be 
constructed  in  the  First  District. 

St.  Paul,  Minn.— L.  W.  Rundlett,  City  En- 
gineer, has  prepared  preliminanr  estimates 
for  a  new  main  sewer  system  for  the  dis- 
trict along  west  end  of  Portland  and  Selby 
Ave.     Estimated   cost   is   $132,000. 

Hartington,  Neb. — City  Council  has  em- 
ployed Arnold  C.  Koenig,  Consulting  Engi- 
neer. Omaha,  Neb.,  to  prepare  plans  and 
specifications  for  a  complete  system  of  sani- 
tary sewerage,  and  storm-water  seweni  for 
-the  business  portion  of  the  city.  Surveys  are 
now  in  progress  and  contracts  for  the  con- 
struction of  the  main  sewers  will  prolMtbly  be 
let  early  in  the  spring. 

Holdrage,  Neb. — This  city  has  voted  bonds 
for   constructing   sewers. 

Waterloo,  N.  V.— Village  will  vote  on 
adopting  plans  and  issuance  of  bonds  for 
about  $94,000  for  constructing  sewers.  W. 
W.  Carleton,  M.  D.,  is  Health  Officer. 

Ashtabula,  O.— L.  A.  Amaden,  City  Engi- 
neer, has  completed  plans  for  sewers  m 
Prospect  and  Nathan   Sts. 

Eaton,  C— This  town  has  sold  $125,000 
worth  of  sewer  bonds. 

Eimwood  Place  (P.  O.  Sta.  Cincinnati),  O. 
— Village  Council  will  delay  starting  work 
on  construction  of  sewer  system  until  le- 
gality of  $100,000  bond  issue  voted  last  tall 
is  tested. 

Bartlesvllle,  Okia — This  city  has  sold  $60,- 
000  of  t>onds  for  sewer  work. 

Norman,  Okla. — City  lias  voted  to  issue 
$35,000  of  bonds  for  sewer  system. 

Huntingdon,  Pa. — J.  Murray  Africa,  Bor- 
ough Engineer,  has  prepared  plans  for  sew- 
ers and  sewage  disposal  plant  for  this  place. 
Estimated  cost   is   $80,000. 

Meadvllle,  Pa. — State  Health  Department 
has  directed  this  place  to  submit  plans  for 
a  sewage  disposal   plant  by  Sept.  1. 

Wilkesbarre,  Pa.— About  $300,000  will  be 
spent  this  year  by  the  city  for  new  sewers. 

Dalhart,  Tax. — This  place  lias  voted  to 
issue  $26,000  of  bonds  for  constructing 
severs. 

Beaumont,  Tex. — Election  will  l>c  held 
Mar.  21  to  vote  on  issuance  of  $95,000  of 
bonds   for  drainage  purposes. 

Cudahy,  Wis.— About  $20,000  is  to  be  spent 
this  year  for  sewer  extensions.  A.  C.  Sid- 
ler  is  Mayor. 

Water  Supply. 

Items    Arranged    Alohabetlcalljr    by    States. 

Birmingham,  Ala. — Resolution  is  before 
Council  providing  that  at  the  next  primary 
election  the  people  vote  on  the  proposition 
of  issuing  $3,000,000  bonds  for  the  erection 
of  water  works  plant  to  supply  this  city 
with  water. 

Little  Rock,  Ark.— The  Home  Water  Co 
is  planning  to  extend  its  system  over  th« 
Lasker  addition  or  Military  Heights. 

Kremmling,  Colo. — Plans  for  a  reservoir 
on  Blue  River,  16  miles  above  Kremmling,  t> 
cost  $750,000,  have  been  filed  in  the  Stair 
■Engineer's  office  at  Denver.  Colo.,  by  D.  / 
Lord  and  M.  C.  Smith,  New  York  capiW..- 
Ists. 

Monterey,  Cal. — Frank  H.  Powers.  Carme'- 
Cal.,  proposes  to  install  water  works  herk, 
according  to  reports. 

Florala,  Fla.— City  has  voted  $30,000  bonB 
Issue  for  erection  of  water  works. 

Waycross,  Qa. — City  Water  Works  Com- 
mission has  been  asked  by  the  new  Way- 
cross  Cypress  Co.  to  extend  the  water  maiiut 
to  its  mill  and  factory  site  west  of  thia 
city. 

Atlantic,  la. — James  L.  Darnell,  Consult- 
ing Engineer,  Kansas  City,  Mo.,  Is  to  re- 
port on  condition  of  local  water  works  and 
recommend  necessary  improvements. 

Fenton,  la. — Town  is  considering  installing 
water  works. 

Wapello,  la. — Special  election  may  be  held 
to  vote  on  issuing  bonds  for  water  works. 

Joliet,  III. — Board  Local  Improvements  is 
to  construct  water  main  in  Division  St.  at 
estimated  cost  of  $4,000. 

Salem,  III. — City  is  reported  to  be  arrang- 
ing to  install  water  works. 

Morocco,  Ind. — Election  will  be  held  to 
vote  on  installing  water  works  to  cost  $15,- 
000. 
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Aurorsi  Minn. — Village  Is  to  expend  16,000 
for  extension  of  Us  water  system. 

Alba,  Mo.— City  has  voted  to  Issue  |12,000 
of  bonds  for  bulldlner  water  works. 

Charlotte,  N.  C. — A  SSO.OOO  appropriation 
has  been  made  to  Board  of  Water  Commis- 
sioners for  laying  larger  water  mains. 

MInot,  N.  Dak. — City  Council  Is  consider- 
ing granting  franchise  for  Installing  water 
works  here.     Population  is  atmut  6.600. 

Deshlar,  Neb.— City  has  voted  to  issue  $16,- 
000  of  water  works  bonds. 

Buffalo,  N.  Y. — Board  Public  Works  Is  con- 
sidering erection  of  water  tower  to  regulate 
supply  of  Kensington. 

Cincinnati,  O — Council  has  authorised 
$200,000  bond  Issue  for  laying  new  water 
mains  and  cleaning  old  ones. 

Cleveland,  O. — ^The  Qranny  Coon  Water  Co. 
of  this  city  has  t>een  Incorporated  with  a 
capital  stock  of  175.000  by  Edward  Merchant, 
Thomas  L.  Adams,  A.  Bruce  Games  and 
others. 

Columbus,  O. — City  Council  has  passed 
$76,000  bond  ordinance  for  construction  of 
new  down  town  water  main. 

Defiance,  O.^-Councii  has  passed  an  ordi- 
nance for  the  issue  of  $61,600  water  works 
bonds. 

Warren,  O. — ^Estimates  are  to  be  prepared 
for  municipal  water  works  for  this  city. 

Cleo,  Okla. — City  has  voted  to  issue  $25,000 
of  bonds  for  building  water  works  and  an 
Ice  plant. 

Edmond,  Okla. — City  will  vote  at  spring 
election  on  a  proposition  of  Issuing  bonds 
to  the  amount  of  $S5,000  for  the  purpose  of 
building  a  municipal  water  works  puint. 

Norman,  Okla.— City  has  voted  to  Issue 
$46,000  of  bonds  for  water  works  exten- 
sions. 

Pittsburg,  Pa. — ^Plans  are  to  be  made,  ac- 
cording to  reports,  for  enlargement  of  city 
Alter  plant 

Bastrop,  Tex. — Local  water  and  light  plant 
lias  been  purchased  by  WlUiam  Bayne,  Fort 
Worth,  Tex, 

Marysvllle,  Utah. — State  Board  of  Land 
Commissioners,  Capital,  Salt  Lake  City,  are 
considering  applications  for  the  building  of 
the  proposed  outlet  tunnel  of  the  Piute  reser- 
voir, near  Btarysvale.  The  entire  woric.  In- 
cluding tunnel  and  canal,  will  cost  In  the 
neighboriiood  of  $260,000  when  completed, 
and  will  irrigate  a  tract  of  land  of  20,000 
acres  In  San  Pete  and  Sevier  counties. 

Newport,  Va. — City  Is  to  ask  State  Legis- 
lature for  permission  to  Issue  $1,000,000  of 
bonds.  Bonda  are  to  be  Issued  for  the  pur- 
pose of  purchasing  water  rights  with  a  view 
toward  the  erection  and  maintenance  of  a 
water  plant. 


Bitettic  Raflways. 


Items  Arranged  Alphabetically   by   States. 

Fort  Smith,  Ark.— Westlnghouse  Electric 
A  Manufacturing  Co.,  New  York,  is  said  to 
be  preparing,  for  submission  to  the  promot- 
ers, plans  and  estimates  for  the  electrical 
construction  and  equipment  of  the  projected 
electric  railway  between  this  place  and 
Shawnee,  Okla.  The  company  was  Incor- 
porated last  month  with  a  capital  stock  of 
$60,000,  and  headquarters  in  Cbecotah,  Okla. 
The  incorporators  Include  R  B.  Hutchinson, 
R.  O.  Smith,  L.  F.  Cain,  R.  D.  Martin  and 
W.  M.  Duffy,  all  of  Checotah. 

Little  Rock,  Ark.— Little  Rock  A  Pine 
Bluff  Traction  Co..  which  proposes  the  con- 
struction of  an  Interurban  line  between  the 
two  cities  named.  Is  also  said  to  be  planning 
to  build  a  branch  line  to  Stuttgart. 

Council  Bluffs,  la. — Omaha  &  Council 
Bluffs  Street  Ry.  Co.,  Omaha,  Neb.,  has  de- 
cided on  a  suburban  extension  of  Its  line 
on  East  Pierce  St.  and  along  McPhervon 
Ave. 

Das  Moines,  la. — Interurban  Ry.  Co.,  607 
Mulberry  St.,  Des  Moines,  according  to  re- 
ports, will  take  active  steps  to  secure  right 
of  way  for  an  extension  of  the  Woodward 
line  from  Woodward  to  Ogden,  16  miles.  It 
Is  hoped  that  actual  construction  work  can 
be  started  some  time  this  year. 

Des  Molnet,  la. — Reports  from  this  city 
quote   A.    K.   Park.   General  Manager  of  the 

froposed  Des  Moines.  Wlnterset  Sc  Creston 
nterurl>an.  as  stating  that  satisfactory 
progress  is  being  made  in  the  promotion  of 
the  road.  Unless  unexpected  dlfflcultles  are 
encountered,  it  Is  hoped  to  start  construction 
work  this  season. 

Lake  City,  la. — A.  Anderson,  an  engineer, 
of  this  place,  la  promoting  a  project  for 
building  an  Interurban  line  between  Des 
Moines  and  Lake  City,  and  beyond  the  lat- 
ter point  into  Northwestern  Iowa.  The  proj- 
ect has   not   reached   definite  shape  as  yet. 


although  $100,000  Is  said  to  have  been 
pledged  to  aid  in  carrying  it  out. 

Evansvllle,  Ind. — Grand  Central  Traction 
Co.,  represented  by  C.  M.  Shanka,  Attorney, 
Indianapolis,  has  asked  franchise  here.  The 
company  proposes  to  build  an  Interurban  line 
t>etween  Indianapolis  and  this  city,  and  ac- 
cording to  the  attorney  will  commence  work 
not  later  than  March  31. 

Decatur,  Ind.— Fort  Wayne  &  Springfield 
Valley  Ry.  Co.,  W.  H.  Fledderjohann,  Presi- 
dent, Decatur,  will,  It  Is  said,,  commence 
work  in  the  near  future  on  the  extension  of 
its  road  southward  from  Decatur  to  Rich- 
mond. 

Lincoln,  Nab.— Citisens  Ry.  Co.,  Lincoln, 
has  asked  council  for  right  to  lay  tracks 
up  Warren  Ave. 
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DEPARTMENT  OF  THE  INTERIOR. 
United  States  Reclamation  Service,  Wash- 
ington, D.  C  Feb.  3.  1908.— Sealed  proposals 
will  be  received  at  the  office  of  the  United 
States  Reclamation  Service.  Portland.  Ore- 
gon, until  2  o'clock  P.  M..  April  IE,  1908,  for 
the  construction  of  Clear  Lake  dam  and 
dikes  located  about  66  miles  southeast  from 
Klamath  Falls,  Klamath  Project,  Oregcn- 
Callfomla.  The  dam  requires  the  placing  of 
about  64.000  cubic  yards  of  earth  and  rock- 
flll,  together  with  the  building  of  necessary 
spillway  and  outlet  structures.  The  dikes 
require  the  placing  of  about  26,000  cubic 
yards  of  earth  and  rockflll.  For  particulars 
address  the  United  States  Reclama- 
tion Service.  Washington.  D.  C.  Tllford 
Building.  Portland.  Oregon,  or  Klamath 
Falls,  Oregon.  JAME^S  RUDOLPH  OAR- 
FIELD,   Secretary.  7-8t 


Pipe  Unloading  R\g 

For  unloading  cast  iron  pipe  and  spe- 
cials, large  sewer  pipe,  and  other 
materials  from  gondola  cars  on  to 
wagons  or  the  ground.  First  cost 
may  be  saved  in  one  day's  work. 
Two  men  can  set  up  or  take  down 
in  15  minutes. 

Working  drawings  and  bill  of  mate- 
rials from  which  anyone  can  con- 
struct this  rig,  sent  subject  to  ap- 
proval $3.00. 

B.  R.  MORTON.  Ft.  Thomas.  Ky. 
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NATURE  ADORNED 

Uy  booklet  gives  some  interesting  data  on  wbat 
may  be  accompliahed  in  beautifying  and  impcov- 
ins  the  landscape.  En^neeta,  city  and  nilnad 
oudala  should  send  for  it. 

P.  R.  MEIER,  I  Biwulway,  NEW  YORK    ' 
CoasulUng  Fonslar 
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Uso  Nash's  ExpedltlDBsMDisirar 

A  book  containing  SOO  pagca  of  Indexed 
tablet,  which  show  at  a  ^aoce  tb* 
cubic  contents  of  any  stone  or  pack- 
age according  to  its  length,  breadth 
and  depth.  Used  by  Contracton, 
Ouarrymen  and  Bngineen  all  over  tha 
world.  Order  of  your  bookaeUer  or 
addreH  the  pubUiher.  It07  Bdition 
Printed  entlrdy  from  New  Platas. 
f3.M  Postpaid. 

A.L.  NASH 

17  StaU  Street  NBW  YORK 
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AVOID  ERRORS 


SEALED  PROPOSALS  for  construction  of 
a  wharf  at  Fort  Taylor,  Key  West,  Florida. 
will  be  received  at  the  office  of  the  under- 
signed until  11  A.  M.,  March  14tb.  1908.  and 
then  opened.  Information  furnished  on  ap- 
plication to  Depot  Quartermasters  at  New 
York.  Philadelphia,  Pittstmrc,  Chicago  and 
the  undersigned.  Proposals  should  be 
marked  "Propoaala  for  Whart"  and  ad- 
dressed to  CAPTAIN  C.  H.  LANZA.  Con- 
structing Quartermaster,  Key  West  Florida. 

7-5t 

SEALED  PROPOSALS  In  tripUcata  wiU 
be  received  at  this  office  until  11  a.  m.. 
March  12.  1908,  for  furnishing  one  Steaai 
Boiler,  126  H.  P.,  with  acceasortea.  compete. 
Bids  will  state  price  F.  O.  B.  key  West 
Fla.,  or  New  York  City.  Information  fur- 
nished on  request.  Envelopes  containing 
Sroposals  should  be  Indorsed  "Propoaala  for 
team  Boiler"  and  addreased.  CAPTAIN 
CONRAD  H.  LANZA.  Key  Weat.  Fla.       7-4t 

DEPARTMENT  OF  THE  INTERIOR 
United  States  Reclamation  Service,  Waahlng- 
ton,  D.  C.  Feb.  1,  1908. — Sealed  propoaala  will 
be  received  at  the  office  of  the  Uiuted  Statea 
Reclamation  Service,  Portland.  Oregon,  untO  ] 
o'clock  P.  M.,  April  1.  1908,  for  the  constmc- 
tlon  of  the  South  Branch  Canal,  located 
about  ten  milea  southeaat  of  Klamath  Falla. 
Oregon,  Klamatb  project  Oregon -Oallfomla. 
This  work  conaiats  of  the  oonstnictlon  of 
about  6Vi  miles  of  canal  Involving  tha  ex- 
cavating and  embanking  of  about  tMMt 
cubic  yards  of  material,  mainly  earth.  For 
particulars  address  the  United  States  Re- 
clamation Service,  Waahington.  D.  C.  SOT 
Tllford  Building.  Portland.  Oregon,  or  Kla- 
math  Falls,  Oregon.  JAMES  RUDOLPH 
GARFIELD,    Secretary.  7-Tl 
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We  shall  welcome  any  news  notes  that 
our  readers  may  send  in.  Notes  of  con- 
tracts awarded,  bidding  prices,  etc.,  will  be 
especially  acceptable. 

BIDS  ASKED 
Bridges.  ' 

Bids  Op«n.  See  Issue. 

Uar.     4.  QuiDcy,    Cal Feb.  19 

Mar.     4.  Bau  Claire,  Wis.   Feb.  19 

Mar.      4.  Newton,   Kan Feb.  28 

Mar.      4.  BrookvlUe,    Ind Feb.  26 

Mar.      6.  Grand  Rapids.  Mich Mar.  4 

Mar.      i.  Memphis.  Tenn Mar.  4 

Mar.  6.  Fergus   Falls.   Minn Feb.  12 

Mar.     7.  Cleveland,    O Feb.  26 

Mar.      9.  Prederlcton.  N.  B Mar.  4 

Mar.  lU.  Columbus.   Neb Mar.  4 

Mar.  10.  BlrmiOKham,    Ala Feb.  26 

Mar.  13.  Denver,    Colo Mar.  4 

Mar.  14.  Cleveland.  O Mar.  4 

Mar.  14.  Salem.    Ind Mar.  4 

Mar.  16.  Mount    Vernon.    Ind Mar.  4 

Mar.  17.  Milwaukee,    Wis Feb.  26 

Mar.  19.   Benton   Harbor.   Mich Mar.  4 

Mar.  24.  WashlnKton.   Pa Mar.  4 

Itfar.  25.  Redwood  Falls,  Minn Mar.  4 

Mar.  27.  Milwaukee.    Wis Mar.  4 

Mar.  31.  Buffalo.   Minn Mar.  4 

Apr.  g.  BroolUrigs.  S.  Dak Mar.  4 

BulldingB. 

Mar.     4.  Duluth,   Minn Jan.  29 

Mar.  4.  Fort  waahlnctoii,    Md Feb.  6 

Mar.  i.  Red    Wln^>f>iin Jan.  29 

Mar.     S.  Cbamberlalo,    ti.    Dak F«:l>.  19 

Mar.  5.  New  York,  N.  T Feb.  26 

Mar.  6    Herlnflrton,    Kan Feb.  26 

Mar.      6.  Salemj_lnd Mar.  4 

Mar.      7.   Fort    Wayne,    Ind Mar.  4 

Mar.  7.  Saunderstown,   R.   I Feb.  26 

Mar.  8.  Rochester.  N.  T Feb.  6 

Mar.     S.  MarksTine,    t^     Feb.  19 

Mar.     9.  MontKomerjr,    Ala Feb.  26 

Mar.  10.  Cahuiria,   CaL    Feb.  6 

Mar.  10.  Greenville,    S.    C Feb.  6 

Mar.  10.  CUnton,  la.  Feb.  12 

Mar.  10.  Olen   IJlUn,  N.   Dak Feb.  19 

Mar.  10.  Brooklyn.    N.   T Mar.  4 

Mar.  lU.  Waukesha.   Wis Mar.  4 

Mar.  10  Media.    Pa Mar.  4 

Mar.  11.  Fort    Omaha.    Neb ;..Feb.  19 

Mar.  11.  Fort  William  Henry  Harri- 
son.  Mont Feb.  26 

Mar.  12.  Madison,    Wis Feb.  26 

Mar.  12.  Indianapolis,   Ind.    Feb.  26 

Mar.  12.  Pipestone,    Minn Feb.  19 

Mar.  12.  Anna.   Ill Mar.  4 

Mar.  14.  Batesvtlle.   Ark.    Mar.  4 

Mar.  16.  Philadelphia,  Pa Mar.  4 

Mar.  16.  St.    Louis,    Ho Feb.  6 

Mar.  16.  Peneacola.  Fla Feb.  12 

Mar.  16.  Fort    Monroe,    Va Feb.  19 

Mar.  16.  Green  Bay.  Wis Feb.  26 

Mar.  16.  Green  Bay.  Wis Feb.  26 

Mar  16.  Florence.   Arls Feb.  26 

Mar.  17.  Carthage,   S.    Dak Feb.  12 

Mar.  17.  L«s    Angeles,    Cal Feb.  12 

Mar.  17.  L.eupp     .Arts Keb.  in 

Mar.  17.  Industry.  N.   Y Mar.  4 

Mar.  18.  Sheridan,    Wyo Feb.  19  . 

liar.  18.  Columbus    Barracks,    O....Feb.  26 

Mar  18.  La    Moure.    N.    Dak Feb.  26 

Mar,  18.  Ravena,    N.    T Feb.  26 

Mar  19.  Fort    Hancock,    N.    J Feb.  26 

Mar.  19.  Mojave    City.    Ariz Feb.  26 

Mar.  21.  Puget    Sound,    Wash Feb.  19 

Mar.  23.   Richmond,    Va Ian.  29 

JJar  Jj.  Toledo.    O Mar.  4 

Mar.  24.  Devils  Lake.   N.    Dak Feb.  19 

Mar.  24.  Grand  Rapids.  Mich Feb.  19 

Apr.      1.  Erie,    Pa Mar.  4 

Apr.      1.  Fort   Lincoln.   N.   Dak Mar.  4 

Apr.      2.  Los    Angeles,    Cal Feb.  19 

Apr       1.  (.'orninK.  N.  Y Mar.  4 

Api.      i;.  Hazelton.    Pa Mar.  4 

Apr.  7.  Nevada,  Mo Feb.  26 


Apr.     8.  Portsmouth.   Va.    Mar.     4 

Apr.  8.  Wesstngton  Springs,  8.  Dak.Mar.     4 

Apr.      9.  Dixon.   Ill Mar.      4 

Apr.    11.  Bessemer.   Ala Mar.      1 

Apr.    14.  Tacoma,   Wash Feb.    26 

Roads  and  Streets. 

Mar.      4.  Peru,   Ind Feb.    12 

Mar.      4.  Rockvllle,   Ind Feb.    19 

Mar.     4.  Peru,    Ind Feb.    2< 

Mar.      5.  Washington,    D.    C Feb.    19 

Mar.      5.  ViDcennes,   Ind Feb.    19 

Mar.      6.  Coming,  N.  T Feb.    12 

Mar.      9.  Oil    City,    Pa Feb.    26 

Mar.     9.  St.    Charles.    Mo Feb.   26 

Mar.      9.  Columbia   City,   Ind Feb.    26 

Mar.      9.  Sandusky,  O Feb.    26 

Mar.      9.  .lersey   City,  N.  J Mar.      4 

Mar.      9.  Indianapolis,    Ind ....Mar.      4 

Mar.      9.  Dorranceton,  Pa Mar.      4 

Mar.      9.  Peoria.  Ill Mar.      4 

Mar.    10.  Chattanooga,  Tenn Mar.      4 

Mar.    10.  Newark,    O.    Mar.      4 

Mar.    10.  Houston,  Tex Mar.      4 

Mar.    10.  Houston,  Tex Mar.      4 

Mar.    10.  Hobart.    Okia Feb.    26 

Mar.    10.  Trenton.  N.  J Feb.    26 

Mar.    10.  Chattanooga,    Tenn Feb.    26 

Mar.    11.  Paterson,  N.  J Feb.    26 

Mar.    11.  Freehold,    N.   J Feb.    2* 

Mar.    11.  Freehold,  N.   J Feb.    26 

Mar.    12.  Vicksburg.    Miss Feb.    26 

Mar.    12.  Port   Hudson,    La Feb.    26 

Mar.    12.  Fort  Ontario,   N.   Y Mar.      4 

Mar.    12.  Kansas  City.  Mo Mar.      4 

Mar.    12.  Saginaw,    Mich Mar.      4 

Mar.    IS.  Cincinnati,   O Feb.    26 

Mar.    14.  Baltimore,    Md.    Feb.    26 

Mar.    15.  Wilson,  N.  C Mar.      4 

Mar.    IS.  Huntington,   W.   Va Mar.      4 

Mar.    16.  Grenada.    Miss Mar.      4 

Mar.    16.  Zanesvllla,    O Mar.     4 

Mar.    16.  Laurens,    S.    C Feb.    26 

Mar.    16.  Menominee,   Mich Feb.   26 

Mar.    16.  Neenah,    Wis Fob.    19 

Mar.    17.  Gary,    Ind Feb.    26 

Mar.    17.  Toms  River.   N.   J Feb.    26 

Mar.    19.  Newbem.  N.  C Mar.      1 

Mar.    20.  Cincinnati.  O Mar.      t 

Mar.    22.  AshUnd.  Ky Feb.    26 

Mar.    2G.  Harrisburg,  Pa Mar.     4 

Mar.    26.  Harrisburg,  Pa Mar.      4 

Mar.    27.  Harrisburg,    Pa Mar.      4 

Mar.    27.  Valparaiso,  Ind Mar.      4 

Apr.      1.  Fort  Wood,   N.   T.   L Jan.    29 

Sewers. 

Mar.     S.  Gloucester.  N.  J Feb.    26 

Mar.      6.  Norwalk,  O Mar.      4 

Mar.      7.  Elast  McKeesport,   Pa Mar.      4 

Mar.      7.  EAransvlUe,  Ind Mar.      4 

Mar.     7.  Oakley,   O Mar.      4 

Mar.     9.  Winnipeg,    Man Mar.      4 

Mar.      9.  Washington,  D.  C Mar.      4 

Mar.      9.  Oklahoma    Clbr,    OkIa Mar.      4 

Mar.      9.  New    York.    N.    Y Mar.      4 

Mar.    10.  Clinton.    la.    Mar.      4 

Mar.    10.  Sandusky.   O Mar.     4 

Mar.    10.  Marlon,  O Mar.      4 

Mar,    10.  Gary,    Ind Feb.    19 

Mar.    11.  Baltimore.  Md Mar.      4 

Mar.    12.  Newark.  O Mar.      I 

Mar.    U.  Louls\-ille,   Ky Feb,    26 

Mar.    16.  Menominee,    Mich Feb.    26 

Mar.    17.  Chattanooga,   Tenn Feb.    26 

Mar.  17.  Auburn,    S     Y Feb.      B 

Mar.    18.  Oakland.   Cal Feb.    26 

Mar.    23.  Wellington.  Kan Mar.      4 

Mar.  25.  .Tackaon,    O Feb.      R 

Mar.    30.  St.    Marys,    Fa Feb.    26 

Apr.      3.  Holdredge.  Neb Mar.      4 

Water  Supply. 

Mar.      4.  Brookville,   Ind Feb.    26 

Mar.      r>.  Gloucester  City,  N.  J Mar.      4 

Mar.      9.  Rome,    Ga Feb.    19 

Mar.    11.  Elkhart,    Ind Feb.    12 

Mar.    11.  Chicago.    Ill Mar.      4 

Mar.    11.  Milwaukee,   Wis Mar.      I 

Mar.    12.  Petersburg.  Va Mar.      4 

Mar.    14.  Jefferson   Barracks,    Mo Mar.      4 

Mar     16.  Mendham,   N.   J Feb.    26 

Mar.    17.  Frankfort.    Kan Mar.      4 

Mnr.  18.  Oakland.    Cal Feb.      R 

Mar.  18.  Wllmette.     Ill Mar.       4 

Mar.    :.."i.  Springfield.    Mass Mnr.      4 

Apr.      1.  Maxton.    N.    C Mur.      4 

Apr.      1.  Montesuma.    Ga Mar.      4 

Miscellaneous. 

Mar.  4.  Fort  Wetherlll,  R.  I.. 

Wharf.  Feb.    14 

Mar.  5.  Grand   Rapids.   Mich., 

Pier   Repairs,  Feb.    12 

Mar.  6.  New   York.   N.  Y., 

Fences,  Feb.    20 

Mar.  6.  New  York.  N.   Y., 

Gates,   Fences,  Feb.    26 

Mar.  6.  Harrisburg,  Pa., 

Flood   Control   Works,  Feb.    26 

M;jr.  6.  InOlaiiapolls,    Ind.. 

Street    Sprinkling.  Mar.      4 


Mar.    10.  Washington,   D.   C, 

Steamer,  Feb.    12 
Mar.    10.  AlbanV.   N,   Y., 

Barge   Canal   Work,  Feb.    19 
Mar.    11.  Cincinnati,   O., 

Dump  Scow,  Feb.    19 
May    11  Columbus,   O., 

Garbage  Works,  Feb.    19 
Mar.    II.  Baltimore,  Md., 

Piers,  Feb.   26 
Mar.    11.  Brooklyn,   N.   Y., 

Fencing,  Mar.      4 
Mar.    11.  Baltimore,   Md.. 

Vault,  Mar.     4 
Mar.    12.  Brooklyn.  N.  Y., 

Repairing  Fences,  Mar.      4 
Mar.    12.  Fort  Jackson,  La., 

Wharf,  Feb.    26 
Mar.    12.  Trenton,  Ont.. 

Canal    Works,  Jan.    22 
Mar.    14.  Buffalo,   N.   Y., 

Concrete  Work,  Jan.    22 
Mar.    14.  Key  West,   Fla., 

Wharf,  Feb.    12 
Mar.    14.  Scranton,   Pa., 

Garbeuce  Disposal,  Feb.    26 
Mar.    16.  Sheboygan   Falls,  Wis., 

Electric  Light  Franchise,  Feb.    12 
Mar.    17.  Fort  Fremont,  8.  C, 

Breakwater  Extension,  Feb.   26 
Mar.    18.  Chute  A  Blondeau,  Ont., 

Pier,  Mar.     4 
Mar.    19.  North  Chicago,  III., 

Power   Plant,  Feb.    12 
Mar.    24.  New  York.  N.  Y., 

Dike  Work.  Feb.   26 
Mar.   2S.  Frankfort,  Mich.. 

Pier  Work,  Feb.    26 
Mar.    27.  Wheeling,   W.    Va.. 

Navigation  Pass,  Mar.      4 
Mar.    28.  New  Orleans,   La., 

Saw  MllI.Etc,  Mar.      4 
Mar.  31.  Honolulu,  T.  H., 

Breakwater,  Feb.     6 
Mar.    31.  Honolulu.  T.  H., 

Breakwater,  Feb.    19 
Apr.      1.  Fort  Wood,  N.  Y.  H., 

Dock,  Feb.    19 
Apr.     1.  Mt.  Vernon,  Ind., 

Street  Lighting.  Jan.    29 
Apr.     7.  Lecompte,   La., 

Electric  Plant,  Feb.    26 
May     1.  Buenos  Aires,  Argentina, 

Subways,  Nor.   2» 

Excavation,  Earth  and  Rock. 

Mar.     4.  New  York,  N.  Y., 

£bccavatlon,  Feb.    26 
Mar.     S.  Detroit.  HIch., 

Canal  Work,  Feb. 
Mar.      5.  St.   Paul,   Minn.. 

Ditch   Work,  M.ir. 
Mai.      7.  Twin,  O., 

Ditch  Work,  Mar. 
Mar.      7.  Harrison.   O., 

Ditch   Work,  Mar. 
Mar.    10.  New  Bninawick. 

Railroad  Work,  Feb. 
Mar.    10.  Ontario, 

Railroad  Work,  Feb. 
Mar.    11.  New  London,  Conn.. 

Dredging,  Feb.    19 
Mar.    12.  Oakland,    Cal., 

Dredging,  Feb.    26 
Mar.    12.  Ottawa,  Ont., 

Canal  Work,  Feb.   12 
Mar.    13.  Narragansett,   R.  I., 

Dredging,  Feb.    19 
Mar.    14.  Ottawa,  O., 

Ditch  Work,  Mar.      4 
Mar.    14.  Monroe,  O.. 

Ditch  Work,  Mar.     4 
Mar.    15.  Yuba   City,    Col.. 

Drainage  Canal,  Mar.     4 
Mar.    15.  York,   Pa., 

Shaft    Sinking,  Feb.    26 
Mar.    16.  Arlington.  Va., 

Grading.  Feb.    26 
Mar.    16.  Patton,  Cal., 

Channel  Improvements,  Feb.    19 
Mar.    17.  Las  Animas.  Colo. 

Irrigation    Reservoir,  Mar.      4 
Mar.    18.  Bralnerd,    Minn., 

Ditch  Work,  Mar.      4 
Mar.    21.  New    Brunswick.    N.   J.. 

Ditching.    FlUlng,   Etc.,  Mar.      4 
Mar.    25.  Elbow  Lake,  Minn., 

Ditch  Work,  Mar.      4 
Apr.      1.  Klamath  Falls,  Ore., 

Irrigation   Canal,  Feb.    12 
Apr.     15.  Portland,  Ore., 

Dam  and  Dikes,  Feb.    12 

Materials,Hachines,Supplies,Tools,Etc. 

Mar.      4.  Brooklyn,  N.  Y., 

Lime,  Cement,    Brick,   Etc.,   Feb.    26 
Mar.      4.  Brooklyn,   N.    Y., 

Iron  Castings,  Feb.    26 
Mar.      4.  Brooklyn.  N.  -Y.. 

Corporation  Cocks,  Feb.    26 
Mar.      4.  Rahway,   N.   J^ 

Water  Pipe,  Feb.    26 
Mar.      5.  New  York.   N.    T.. 

Railway  Supplies.  Mar.      4 
Mar.      7.  Indianapolis,  Inil., 

Road   Roller.  Mar.      4 
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Mar. 

9. 

Mar. 

10. 

Mar. 

10. 

Mar. 

11. 

Mar. 

11. 

Mar. 

11. 

Mar. 

12. 

Mar. 

12. 

Mar. 

12. 

Mar. 

12. 

Mar. 

14. 

Mar. 

14. 

Mar. 

16. 

Mar, 

16. 

Mar. 

16. 

Mar. 

U. 

Mar. 

17. 

Mnr. 

17. 

Mar. 

19. 

Mar. 

20. 

Mar. 

23. 

Mar. 

2S. 

Mar. 

24. 

Mar. 

28. 

Mar. 

30. 

Mar. 

31. 

Apr. 

7. 

Aberdeen,  S.  Dak., 

Water  Works  BupplteB, 
PlttsburK.   Pa., 

Boilers,  Pumps,  EHc, 
Syracuse,   K.   T., 

Boilers, 
Brooklyn,  N,  T., 

Asphalt, 
Milwaukee,  Wis., 

Water  Pipe, 
Washington,  D.  C, 

Sashes  and  Frames, 
Washington,  D.  C, 

Portland  Cement, 
Pittsburg,   Pa.. 

Pipe,  Valves,  Etc., 
Grand   Rapids,   Mich., 
_  Water  Pipe, 

New   York,   N.   T., 

Timber, 
Columbus  Barracks.   O.. 

Electric  Fixtures, 
Washington,   D.   C, 

Heaters,  Radiators, 
Vancouver,  B.  C, 

Water  Pipe, 
Washington,  D.  C, 

Pumps,  Ralls,  Etc., 
Mendhain,  N.  J., 

Water  Pipe.  Etc., 
New  York,  N.  Y., 

Dike  Material, 
AbbevUle,  S.  C, 

Metal   Furniture, 
Philadelphia,  Pa., 
Pumps,  Track  Scale,   Etc.. 
Lios  Angeles,  Cal., 
Vacuum   Cleaning  System, 
Kansas  City,  Mo., 

Boiler, 
Riverside,  Cal., 

Ice  Plant, 
Washington,  D.  C, 

Pipe.  Hose,  Etc., 
Montreal,  Que., 

Pump, 
Bremerton,  Wash., 

Boilers,  Steel  Stack, 
Los    Angeles,    Cal., 

Elevator  Plant, 
Wheeling.  W.  Va., 

Portland  Cement, 
Fort  Worth,   Tex., 
Engine,   Oen^rators.  Etc., 


BIDS  ASKED 


Mar. 

4 

Mar. 

4 

Mar. 

4 

Mar. 

4 

Mar. 

4 

Feb. 

26 

Feb. 

6 

Mar. 

4 

Mar. 

4 

Mar. 

4 

Mar. 

4 

Feb. 

26 

Feb. 

26 

Feb. 

26 

Feb. 

26 

Feb. 

19 

Mar. 

4 

Mar. 

4 

Fob. 

19 

Mar. 

4 

Feb. 

26 

Mar. 

4 

Feb. 

26 

Feb. 

26 

Feb. 

26 

Mar. 

4 

Feb. 

26 

Bridges. 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Denver,  Colo. — Until  noon.  Mar.  13.  by  T. 
W.  Jaycox,  State  Engineer,  for  construction 
of  a  timber  bridge  of  two  S&  ft.  spans  over 
Dolores  River. 

Mount  Vernon,  Ind. — Until  Mar.  16,  by 
Paul  Maler,  County  Auditor,  for  construc- 
tion of  the  Zerglebci  Bridge  in  Black  Town- 
ship. 

Salem,  Ind.— Until  1:30  p.  m..  Mar.  14.  by 
by  Sam  G.  Ellis.  County  Auditor,  for  con- 
struction of  two  bridges  over  Brock  Creek 
In  Salem.  Bridges  are  to  be  80  ft.  long  and 
18  ft.  wide  roadway. 

Orand  Rapids,  Mich.— Until  Mar.  5.  by 
Board  PubUc  Works.  Chas.  M.  Wilson.  Chair- 
man, for  constructing  concrete  culvert  on 
Fuller  St. 

Benton  Harbor,  Mich. — Until  2  p.  m..  Mar. 
19,  by  Joint  Bridge  Committee,  J.  W.  Pearl, 
Engineer.  Bentor  Harbor,  for  the  construc- 
tion of  a  steel  bridge  over  the  St.  Joseph 
River,  consisting  of  a  swing  or  bascule  chan- 
nel and  two  approach  spans  and  concrete 
substructure  for  same.  Total  length  of 
bridge.  312  ft.;  roadway,  32  ft.  paved  with 
creosoted  wooden  blocks,  and  two  7-ft.  side- 
walks. 

Buffalo,  Minn.— Until  1:30  p.  m..  Mar.  31, 
by  H.  C.  Brasle,  County  Auditor,  for  con- 
structing bridiie  over  Crow  River  in  town 
of  French  L,ake:  bids  are  also  asked  for 
furnishing  material  only   for  the  bridge. 

Redwood  Falls,  Minn.— Until  Mar.  25,  by 
County  Auditor,  for  constructing  220  ft. 
bridge  over  Minnesota  River. 

Columbus,  Neb. — Until  noon.  Mar.  10,  by 
County  Auditor,  for  labor  and  material  for 
erecting  all  county  bridges  for  the  year  be- 
ginning Apr.    1. 

Cleveland,  O.— Until  11  a.  m..  Mar.  14.  by 
Wm.  F.  Blaok.  Clerk  County  Commission- 
ers, for  the  construction  of  bridKe  work 
per  Report  No.  1.8<>5,  Steel  Concrete  Bridge. 
Kuclld  Twp.  A.  B.  Lea,  County  Surveyor, 
Court  House.  W.  3rd  St. 

Washington,  Ps. — t.'ntll  noon.  Mar.  24,  by 
County  Commissioners.  Wm.  Wylle.  Countv 
Engineer,  for  the  following:  New  steel 
plate  girder  bridge  50  ft.  spun,  at  Good  In- 
tent, West  FInley  Township;  new  steel  plate 
girder  bridge.   .56  ft.  span,   near  Hammerer's 


store  In  Nottingham  Township;  nenv  steel 
plate  girder  bridge,  66  ft.  span,  at  Middle- 
town  station,  over  Cross  Creek,  in  Cross- 
creek  Township;  all  the  above  bridges  are 
to  have  concrete  brick  covered  floors.  20 
ft.  diameter  concrete  arch,  over  Two  Mile 
run  In  Centervllle  t>orough  with  broken 
stone  roadway;  steel  reinforced  concrete 
bridge  16  ft.  span  near  Oabbys  school  on 
the  Plank  road  in  North  Franklin  Town- 
ship, broken  stone  driveway;  6  ft.  diameter 
concrete  arch,  with  broken  stone  driveway, 
near  Oabby's  residence  on  the  Plank  road 
In  North  Franklin  township.  Also  a  new 
6  ft.  sidewalk  put  In  place  on  the  low  truss 
bridge  over  Cfhartiers  Creek  on  Jefferson 
Ave.,  In  Canonsburg,  Pa. 

Brookings,  S.  Oak.— Until  2  p.  m.,  Apr.  8, 
by  P.  J.  Murphy,  County  Auditor,  for  erec- 
tion of  28  ft.  cement  bridge. 

Memphis,  Tenn. — Until  noon.  Mar.  S,  by 
Ennis  M.  Douglas,  City  Register,  for  fur- 
nishing all  materials,  labor  and  hauling  and 
constructing  a  reinforced  concrete  box  cul- 
vert GOO  ft.  long,  4  ft.  by  4  ft.  inside  meas- 
urement, with  three  inlets. 

Milwaukee,  Wis,— Until  10:30  a,  m.,  Mar. 
27,  by  Board  Public  Works,  Charles  J. 
Poetsch,  Chairman,  for  constructing  Sec.  2, 
of  the  superstructure  of  the  Washington 
Ave.  viaduct.  Certified  check  for  630,000  re- 
quired with  bid. 

Frederlcton,  N.  B.— Until  Mar.  9.  by  C.  H. 
La  BlUols,  Chief  Commissioner  Department 
of  Public  Worka,  Frederlcton,  for  rebuilding 
the  Fraser  bridge  over  Bay  du  Vin  River  in 
Northumberland  County. 


Boildliigs. 


Bids  are  asked  on  following  work, 
notes  being  arranged  alphabetically 
states: 


the 
by 


Bessemer,  Ala. — ^Untll  3  p.  m.,  Apr.  11,  by 
James  Knox  Taylor,  Supervising  Architect, 
Washington.  D.  C,  for  the  construction  (in- 
cluding plumbing,  gas  piping,  heating  ap- 
paratus, electric  conduits  and  wiring)  of  the 
U.  S.  Post  OtRcf  at  Bessemer. 

Batesvllla,  Ark.— Until  noon.  Mar.  14,  by 
C.  B.  Rosenbaum.  President  Trustees,  Little 
Rock,  Ark.,  for  erection  of  Masonic  Orphans' 
home  In  BatesvlUe.  Charles  L.  Thompson. 
Architect,  Little  Rock,  Ark. 

Anns,  III,— Until  2  p.  m..  Mar.  12,  by  W.  L. 
Athon.  Superintendent  Illinois  Southern  Hos- 

?ltal  for  the  Insane,  for  construction  of  a 
wo-story  hospital  building.  W.  Carbys 
Zimmerman,  State  Architect,  1101  Steinway 
Hall,   Chicago,  111. 

Dixon,  III. — ^Untll  3  p.  m.,  Apr.  9,  by  James 
Knox  Taylor,  Supervising  Architect.  Wash- 
ington, D.  C.  for  construction  (including 
plumbing,  gas  piping,  heating  apparatus, 
electric  conduits  and  wiring)  of  U.  S.  Post 
Office  at  Dixon. 

Fei;:t  Wayne,  Mich,— Until  10  a.  m..  Mar.  7, 
by  Capt.  Charles  G.  French,  Quartermaster, 
for  remodeling  one  building  at  that  post  and 
installing  therein  heating,  plumbing,  gas  pip- 
ing, electric  wiring  and  combination  gas  and 
electric   fixtures. 

Salem,  Ind. — Until  Mar.  6,  by  Charles  A. 
Robertson,  for  erection  of  Joint  graded  high 
school  building. 

Brooklyn,  N.  V,— Until  11  a.  m..  Mar.  10, 
by  John  v.  Coggey,  Commissioner  of  Correc- 
tion, 148  B.  20th  St..  New  York,  for  furnish- 
ing all  labor  and  material  required  to  Install 
a  complete  new  plumbing  system  In  the 
male  prison  and  administration  building  of 
the  Kings  County  Jail,  Raymond  Street, 
Brooklyn. 

Industry,  N.  Y.— Until  7  p.  m..  Mar.  17,  by 
Miss  Laura  E.  Aldrldge.  President  of  the 
Board  of  Managers  of  the  New  York  State 
Agricultural  and  Industrial  School,  for  the 
construction  complete.  Including  heating, 
plumbing  and  electric  work,  for  two  cottages 
for  boys,  cold  storage  and  creamery  building, 
grist  mill  and  slaughter  house.  Franklin  B. 
Ware,  State  Architect,  Albany,  N.  Y. 

Fort  Lincoln.  N.  Dak,— Until  1:30  p.  m., 
Apr.  1,  by  Lieut.  Bowers  Davis,  Construct- 
ing Q.  M..  for  the  construction,  hot  water 
heating,  plumbng  and  electric  wiring  of  a 
brick  addition  to  post  hospital  at  Fort  Lin- 
coln. 

Coming,  N.  Y.— Until  3  p.  m.,  Apr.  4,  by 
James  Knox  Taylor,  Supervising  Architect, 
Washington,  D.  C,  for  the  construction  com- 
plete of  the  U.  S.  post  ofllce  at  Corning. 

Toledo,  O.— Until  Mar.  23,  by  Board  of 
Education,  for  construction  of  4-room  addi- 
tion  to  South   St.   school  building. 

Erie,  Pa. — Until  3  p.  m..  Apr.  1,  by  Board 
of  Education,  W.  J.  Flynn,  Secretary,  for 
Installing  system  of  heating  and  ventilating 
In  the  Erie  High  School.  Offlcial  advertise- 
ment will  be  found  elsewhere  in  this  issue. 

Hazelton,  Pa. — Until  3  p.  m.,  Apr.  6.  by 
Jame.'i  Knox  Taylor.  Supervising  Architect, 
Washington.  D.  C,  for  the  construction  (In- 
cluding   plumbing,    gas    piping,    heating   ap- 


ratus,  electric  conduits  and  wiring)  of  tbe 
S.  post  office  building  at  Hazelton. 

Media,  Pa. — Until  noon,  Mat%  10,  by  Bute 
Armory  Board,  B.  W.  I>emminK,  Secretaiy. 
Capitol,  Harrisburg,  for  constructing  annaiy 
at  Media.  Bids  are  asked  on  the  reviled 
plans, 

Philadelphia,  Pa.— Until  Mar.  16,  by  Conntr 
Commissioners,  Court  House,  for  construc- 
tion of  House  of  Detention  In  this  city. 

Wesslngton  Springs,  S.  Dak. — ^Untll  Apr.  S, 
by  Board  of  EMucauon  for  erection  of  public 
school  building  to  cost  326,000.  ESsentnut 
Co.,  Kansas  City,  Mo.,  are  the  Architectt. 

Portsmouth,  Va. — Until  3  p.  m..  Apr.  I. 
by  James  Knox  Taylor,  Supervising  Archi- 
tect, Washington,  D.  C,  for  constmctloa 
(Including  plumbing,  gas  piping,  heating  »»• 
paratus,  electric  conduits  and  wiring)  of  the 
U.  S.  Post  Office  and  Custom  House  <t 
Portsmouth. 

Wankesha.  Wis.— UnUl  noon.  Mar.  10,  bs 
State  Board  of  Control,  Capitol,  Madison. 
Wis.,  for  construction  of  the  cottage  at  tlte 
Wisconsin  Industrial  School  for  Boys,  Wsa- 
kesha.  Ferry  A  Clas,  Architects.  Milwau- 
kee. 


Roads  and  Streets. 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabeUcslly  bj 
states: 

Peoria,  III.— Until  2  p.  m..  Mar.  9.  by 
Board  Local  Improvements,  uaac  J.  Lerln- 
son.  Secretary,  for  constructing  1,318  sq.  yds. 
of  brick  pavement  on  Knoxvlue  Ave. 

Indianapolis,  Ind,— Until  10  a.  m.,  Uar.  9. 
by  Board  Public  Works,  for  grading  and  ptT- 
ing  roadway  of  Lewis  St..  also  for  eradliic 
and  paving  sidewalks  on  Michigan  St. 

Valparaiso,  Ind.— Until  Mar.  27.  by  tUi 
city,  for  constructing  25.328  sq.  yds.  of  l>ficl> 
pavement,  asphaltum  filler,  and  11,281  *). 
yds.  of  brick  pavement,  sand  filler.  All  the 
above  pavement  is  to  be  laid  on  msradim 
foundation,  the  old  pavement  to  be  used  In 
part  as  the  foimdation.  G.  F.  StlnchfieM. 
City  Engineer. 

Saginaw,  Mich.— Until  4:30  p.  m..  Mar.  12. 
by  Board  Public  Works,  for  paving  portlom 
of  21  streets  estimated  at  115,000  sq.  ydi.. 
with  the  necessary  curbing,  grading,  exca- 
vating and  drainage.  Bids  will  be  reeetred 
on  sheet  asphalt  on  concrete  foundation, 
bltulithlc  on  concrete  foundation,  brick  oo 
concrete  foundation,  creosoted  wood  Mode 
on  concrete  foundation,  concrete  marartam 
R,  W.  Roberta,  City  Engineer. 

Grenada,  Miss. — Until  Mar.  16,  by  Om- 
mlttee  on  Streets,  for  furnishing  tnaterlsl 
and  laying  25.000,  50,000.  75.000  and  lOO.MD 
sq.  ft.,  respectively,  of  granolithic  sidewalks. 

Kansas  City.  Mo.— Until  11  a.  m..  Mar.  11 
by  Oscar  Koehler.  County  Surveyor,  lor 
three  contracts  for  grading,  macadamiilnt 
and  constructing  necessary  drains. 

Jersey  City,  N.  J,— Until  2  p.  m..  Mar  9. 
by  Geo.  T.  Bouton,  Clerk  Street  and  Water 
Commissioners,  for  repaying  Bowers  St.,  tbe 
work  Including  about  5.340  sq,  yds.  of  pat- 
Ing. 

Newbern,  N.  C— Until  Mar.  19.  by  F.  T 
Patterson.  City  Clerk,  for  concrete  work  <a 
about  20  miles  of  sidewalk. 

Wilson,  N.  C— UnUl  Mar.  15  by  T.  A 
Hinnant,  City  Clerk,  for  constructing  Ni- 
000   sq.    ft   of  granolithic   sidewalks. 

Fort  Ontario  (P.  O.  Osweao),  N.  Y,— rntil 
11  a.  m..  Mar.  12,  by  Lt  John  B.  Bamea 
Constructing  Q.  M..  for  construction  of  about 
T20  sq.  yds.  macadam  road  and  brick  gutten 
at   this   post. 

Cincinnati,  O. — ^Untll  noon.  Mar.  20.  hy 
Fred  Drelha,  County  Clerk,  for  work  under 
Specifications  No.  703.  repairing  Clevee  and 
Bridgetown  pike,  from  Harrison  Ave.  to  a 
point  30,825  ft  west.  In  Green  and  Ulanu 
Townships. 

Newark,  O. — Until  noon.  Mar.  10.  by  Boanl 
Public  Service,  Albert  C.  Gundlach.  (Herk. 
for  pavng  Pearl  St.  with  brick. 

Zanesvllle,  O.— Until  noon.  Mar.  16,  by 
Board  Public  Service.  J.  T.  Hahn.  Secretary, 
for  paving  and  curbing  Putnam  Ave. 

Dorranceton  (P.  O.  Wllkesbarre),  Ps.— 
Until  7  p.  m..  Mar.  9,  by  W.  A.  Aten.  Chair- 
man Committee,  for  paving  James  8t  wit"! 
block,  and  for  curbing. 

Harrisburg,  Pa. — Until  Mar.  27.  by  Joset*  ' 
W.  Hunter.  State  Highway  Commlaslooer 
for  construction  of  the  following  Slat*  rc»d». 
Bradford  Township.  Clearfield  County.  Jl.W 
ft;  FactoryvlUe  Borough.  Wyoming  Countr. 
5.215  ft.;  MUesburg  Borough.  Center  County, 
2,700  ft.;  Rush  Township.  Center  County, 
5,740  ft,  with  bridge. 

Harrisburg,  Pa— Until  Mar.  23,  by  Josepb 
W.  Hunter.  State  Highway  Commissioner, 
for  construction  of  following  State  roads: 
Grove   Township,   Cameron   Conty,  4,348  ft  , 
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Guilford  Township,  Franidln  County,  10,S35 
ft;  Lawrence  Township,  Clearfield  County, 
3.160  ft. 

Harriiburi},  Pa. — Until  Mar.  26,  by  Joseph 
W.  Hunter,  State  Highway  Commissioner, 
for  construction  of  the  followlnK  State  roads: 
Hanover  Township,  Luzerne  County,  19.200 
ft  long:  White  Townahtp.  Indiana  County, 
Jacksonville  road.  7,000  ft.  long,  Ernest  road, 
1.718  ft  iong. 

Chattanooaa,  Tenn. — Until  Mar.  10,  by 
Board  Public  Works,  H.  F.  Van  Dusen, 
Chairman,  for  10,344  sq.  yds.  of  asphalt  re- 
surfacing work. 

Houston,  Tex.— Until  Mar.  10,  by  John  B. 
Ashe,  County  Auditor,  for  about  three  miles 
of  road  work  on  the  Katy  Road,  and  for 
paving  six  miles  of  Steubner  Air  line  road 
with  either  clam  and  reef  shell,  gravel  and 
shell  or   rock. 

Houston,  Tex.— Until  Mar.  10.  by  John  B. 
Ashe,  County  Auditor,  for  raising  the  grade, 
deepening  the  ditches  and  placing  bridges  on 
the  FHendswood  road. 

Huntington,  W,  Va.— Until  noon.  Mar.  18, 
by  Council  Street  Committee,  John  Coon, 
Chairman,  for  grading,  curbing  and  paving 
with  vitrified  brick,  the  work  Including  84.000 
sq.  yds.  of  paving  and  36.000  lin.  ft.  of  curb- 
ing. 

Sewen. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Washington,  D,  C. — Until  noon.  Mar.  9.  by 
restrict  Commissioners,  for  constructing  pipe 
sewers.  Forms,  etc.,  at  Room  43,  District 
Bldg. 

Clinton,  la. — Until  8  p.  m..  Mar.  10,  by  Wm. 
El  Hayes.  City  Clerk,  for  labor  and  materials 
for  reconstructing  certain  sewers  In  Sewer 
District  No.  4.  The  work  is  divided  Into  five 
sections.  Work  includes  14.816  cu.  yds.  rock 
excavation.  5.200  ft..  8  in.,  20,785  ft.  10  in., 
17,612  ft.,  12  In.,  4,764  ft,  16  In.,  7.149  ft. 
18  in.,  and  3.000  ft,  20  in.,  pipe  sewer,  1.194 
ft.  30  In.,  brick  sewer,  810  ft.,  48  In.  brick 
sewer,  etc. 

Evansvllle,  Ind, — ^Untll  Mar.  7,  by  Board 
Public  Works,  for  constructing  madn  sewer 
In  2nd  Ave. 

WeUlngton,  Kan.— Until  Mar.  23,  by  this 
city  for  construction  of  about  3^  mites  of 
6  In..  8  in..  10  in.,  and  12  In.  sanitary  sewer. 
H.  A.  Rowland.  Engineer,  McPherson.  Kan. 

Baltimore.  Md.— Until  11  a.  m..  Mar.  11, 
by  J.  L.  WIckes,  Commissioner  of  Street 
Ceanlng.  for  laying  drain  pipe  from  stables 
located  at  1200-1208  Fulton  Ave.  to  connect 
with  Payson  St  sewer,  at  Payson  St.  and 
Riggs  Ave. 

Jefferson  Barracks,  Mo. — See  under  Bids 
Asked — Water  Supply. 

Holdrege,  Neb.— Until  8  p.  m..  Apr,  S,  by 
City  Clerk,  for  furnishing  material  and 
labor  and  constructing  a  complete  sanitary 
sewer  system.  Certified  check  for  $2,500  re- 
quired with  bid.  M.  A.  Ebrl  &  Co.,  Engi- 
neers, Muskogee,  Okla. 

New  York,  N.  Y.— Until  2  p.  m..  Mar.  9. 
by  John  F.  Aheam,  Borough  President,  for 
repairs  to  sewer  in  Cedar  St.,  the  work  In- 
cluding 205  Un.  ft.  3H  ft.  by  21-3  ft.  brick 
sewer. 

Maxton,  N.  C. — See  under  Bids  Asked — 
Water  Supply. 

Marlon,  O. — Until  noon.  Mar.  10,  by  Board 
Public  Service.  Charles  M.  Tobin.  Clerk,  for 
constructing  3%  ft.  concrete,  brick  or  storm 
water  sewer  from  Center  St.  to  Silver  St; 
also  for  constructing  sanitary  sewer  and  cel- 
lar drain  In  Reed  Ave.,  and  from  Columbia 
St 

Oakley  (P.  O.  Cincinnati),  O.— Until  noon. 
Mar.  7.  by  E.  C.  Burkhardt,  Village  Clerk, 
for  labor  and  materials  for  constructing  sew- 
er in  Gilmore  Ave.  Certified  check  for  $250 
required  with  bid.  W.  B.  Sullivan,  Village 
Engineer.  907  Commercial  Tribune  Bldg., 
Cincinnati,   O. 

Sandusky,  O. — Until  noon.  Mar.  10,  by 
Board  Public  Service,  B.  J.  McGory,  CleriL 
for  reconstructing  Pearl  St.  sewer.  Certifleo 
check  for  $100  required  with  bid. 

Newark,  O. — ^Until  noon,  Mar.  12,  by  Board 
Public  Service.  Albert  C.  Gundlach.  Clerk, 
for  constructing  tile  sewer  In  North  Ave. 

Norwalk,  O. — Until  noon,  Mar.  6.  by  Board 
Public  Service,  T.  P.  Kellogg.  Clerk,  for 
constructing  sewer  in  St.  Marys  St.  and 
in  Chatham  St 

Oklahoma  City,  Okla.— UntU  5  p.  m.  Mar. 
S.  by  Geo.  Hess.  City  Clerk,  for  construct- 
ing Wheeler  Park  and  Western  Ave.  sewers, 
consisting  of  5.280  ft  of  15  in.  vitrifled  pipe 
sewer,  and  the  Et>worth  Boulevard  sewer 
extension,  consisting  of  1,060  ft  of  12  in. 
vitrifled  pipe   sewer. 

East  McKeesport,  Pa.— Until  4  p.  m.,  Mar. 
7,  by  E.  3.   King,  Chairman,  for  construct- 


ing sewer  system.     J.   R.   Ronnie,   McKees- 
port, Pa.,  is  Engineer. 

Winnipeg,  Man. — ^Untll  noon.  Mar.  9.  by 
Board  of  Control,  M.  Peterson,  Secretary, 
for  constructing  sewers  In  parts  of  Manitoba 
Ave.,  Poison  St,  Carruthers  Ave.,  and 
Charles  St. 


Water  Supply. 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Montezuma,  Oa. — Until  Apr.  1,  by  Mayor 
C.  H.  Richardson,  for  construction  of  a  canal 
water  power  system  and  complete  pumping 
station. 

Chicago,  III.— Until  10  a.  m..  Mar.  11,  by 
Special  Park  Commission,  A,  W.  O'Neill. 
Secretary,  118  City  Hall,  for  Installing  water 
supply  system  at  Holden  Park  and  East  End 
Park. 

Wllmette,  III.— Until  noon.  Mar.  18,  by 
Sanitary  District  of  Chicago,  I.  J.  Bryan, 
Clerk,  1500  American  Trust  Bldg.,  Chicago, 
for  furnishing  and  laying  about  1,926  lln.  ft. 
of  6  In.  and  about  600  lln.  ft.  8  in.  water 
mains,  etc..  In  connection  with  the  North 
Shore  Channel  In  Wllmette.  Official  adver- 
tisement will  be  found  elsewhere  In  this 
Issue. 

Frankfort,  Kan.— Until  Mar.  17,  by  City 
Clerk,   for  constructing  water  worka. 

Springfield,  Mass.— Until  2  p.  m..  Mar.  26. 
by.  water  Commissioners,  E.  E.  Lockrldge, 
Chief  Engineer,  for  conscnictlon  of  a  sedi- 
mentation basin,  six  covered  masonry  filters, 
buildings  and  appurtenances,  as  included 
under  Contract  No.  2.  Little  River  Water 
Supply.  Hasen  &  Whipple,  Consulting  En- 
gineers, 220  Broadway,  New  Tork  City. 

Jefferson    Barracks,    Mo. — Until    11    a.   m.. 
Mar.  14,  by  O.  W.  Bell,  Q.  M.,  Recruit  Depot, 
Jefferson  Barracks,  for  construction  of  water ' 
and  sewerage  systems. 

Maxton,  N.  C— Until  7:80  p.  m.,  Apr.  1. 
by  Mayor  R.  M.  Williams,  for  installing 
water  works  and  sewerage.  Bids  are  asked: 
1st  on  work  alone,  materials  to  be  furnished 
by  town;  2nd  on  materials  furnished  and 
work  done  by  contractor. 

Qloucester  City,  N.  J.— Until  Mar.  5,  by 
City  Clerk,  for  construction  of  water  mains 
in  Boulevard,  south  of  Somerset  St. 

Petersburg,  Va. — Until  noon,  Mar.  12.  by 
R.  D.  Budd,  City  Engineer,  for  construction 
of  a  60,000  gallon  steel  water  tower. 

Milwaukee,  Wis.— Until  10:30  a.  m.,  Mar. 
11,  by  Board  Public  Works,  Charles  J. 
Poetsch.  Chairman,  for  furnishing  materials 
and  doing  all  the  woric  necessary  and  re- 
quired to  lay  water  mains  in  such  streets 
In  the  city  of  Milwaukee  as  may  be  di- 
rected by  the  Board  of  Public  Works  dur- 
ing the  year  1908.  Certified  check  for  13,000 
required  with  bid- 

Bzcavatloa,  Earth  and  Rock. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Yuba  CHy,  Cal.— Drainage  Canal.— Until 
Mar.  15.  Sutler  Drainage  District.  C.  B.  Wil- 
liams, Secretary,  for  construction  of  Sutler 
main   drainage   canal. 

Las  Animas,  Colo. — Irrigation  Reservoir. — 
Until  10  a.  m..  Mar.  17,  by  Bureau  of  Sup- 
plies and  Accounts.  Navy  Department.  Wash- 
ington, D.  C,  to  construct  an  Irrigation 
reservoir  at  the  naval  hospital.  New  Fort 
Lyon,  lias  Animas.  Colo.  Applications  for 
proposals  should  refer  to  Schedule  816. 

Bralnerd,  Minn.— Ditch  Work.— Until  Mar. 
18,  by  County  Auditor,  for  constructing  ditch. 

Elbow  Lake,  Minn.— Ditch  Work.— UnUI 
Mar.  25,  by  O.  E  Wold,  County  Auditor, 
for  construction  of  drainage  ditch.   No.   6 

St.  Paul,  Minn.— Ditch  Work.— Until  3  p. 
m..  Mar.  5.  by  Samuel  G.  Iverson,  State 
Auditor,  for  constructing  following  State 
ditches:  No.  63,  150.486  cu.  yds.;  No.  64, 
129,900  cu.  yds.;  No.  55,  118,160  cu.  yds.;  No. 
56,  20,184  cu.  yds.;  No.  57,  172,665  cu.  yds.: 
No.  69.  147,800  cu.  yds.;  No.  60,  230.858  cu. 
yds.;  all  above  ditches  and  suitable  for  float- 
ing dredge  work.  Bids  are  also  asked  for 
construction  of  Ditch  No.  52,  the  work  re- 
quiring 12,928  cu.  yds.  excavation.  George 
A.  Ralph  is  Stato  Drainage  Engineer. 

New  Brunswick,  N.  J. — Ditching,  Filling. 
Etc.— Until  10  a.  m..  Mar.  21,  by  John  B. 
Smith,  Executive  Ofnce,  State  Experiment 
Station,  New  Brunswick,  for  ditching,  fllling 
and  draining  so  as  to  free  from  mosquito 
breeding  places,  all  that  stretch  of  salt 
marsh  situate,  lying  and  being  along  the 
shores  of  the  Hackensack  River  and  Pen- 
horn  Creek,  chiefly  within  the  boundaries  of 
the  Borough  of  Secaucus,  Hudson  County. 


Harrison,  O.— Ditch  Work.— Until  10  a.  m.. 
Mar.  7,  by  James  R.  Marker,  County  Sur- 
veyor, Greenville,  O.,  for  construction  of 
Whitewater  joint  county  ditch  No.  672.  Work 
Is  divided  into  10  sections  and  total  esti- 
mated coat  Is  $6,273.  Work  can  be  done  by 
dredging, 

Monroi,  C— Ditch  Work.— Until  10  a.  m.. 
Mar.  14,  by  James  R.  Marker,  County  Sur- 
veyor, Greenville,  O.,  for  constructing  Baker 
Ditch  In  Monroe  Township.  Estimated  cost 
$1,993,  and  work  Includes  6,822  ft.  of  8  in., 
10  In.,  12  In.,  16  In.,  and  18  in.  tile. 

Ottawa,  C— IMtch  Work.— At  10  a.  m.. 
Mar.  14.  J.  T.  Maidlow,  County  Surveyor, 
wlU  sell  work  of  construction  of  the  Buckeye 
Stove  Co.  ditch,  located  in  Liberty  Town- 
ship. Work  Is  divided  Into  three  sections 
as  follows:  Sec.  1.  8.000  ft.  long,  20,967  cu. 
yds.,  estimated  cost,  $3,146;  Sec.  2.  8,000  ft. 
long,  35,882  cu.  yds.:  $5,381;  Sec.  3,  10,900 
ft    long,   8,564    cu,    yds.,    $1,285. 

Twin,  C— Ditch  Work.— UnUl  10  a.  m.. 
Mar.  7,  by  James  R.  Marker,  County  Sur- 
veyor, Greenville,  O.,  for  construction  of 
Freese  Ditch  in  Twin  Township.  Elstlmated 
cost  Is  $2,583  and  work  Includes  2,164  ft, 
6  In.,  10  In.,  12  in.  and  20  in.  tile  and  2.622 
ft,  8  In.,  10  In^  12  In.,  15  In.,  18  In.  and 
20  In.  sewer.  Bids  are  also  asked  for  O. 
B.  Pierce  Ditch  in  Twin  Township,  esti- 
mated cost  being  $1,218  and  work  including 
1,666  ft.  of  19  In.,  12  In.  and  15  in.  sewer. 

MJscellaneotts. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Indianapolis,  Ind. — Street  Sprinkling. — Un- 
til 10  a.  m..  Mar.  6,  by  Board  of  Public 
Works,  for  sprinkling  the  unimproved 
streets,  avenues,  alleys  and  public  places. 

New  Orleans,  La.— Sawmill,  Etc.— Until  11 
a.  m..  Mar.  28,  by  Bureau  of  Yards  and 
Docks,  Navy  Departmentk  Washington,  for 
constructing  a  sawmill  and  boat  shop  build- 
ing at  the  naval  station.  New  Orleans, 

Baltimore,  Md.— Vault— Until  11  a.  m.. 
Mar.  11.  by  Edward  D.  Preston,  Inspector 
of  Buildings,  City  Hail,  for  erection  of  vault 
In  South  Court  at  City  HaU. 

Brooklyn,  N.  Y.— Fencing.— Until  11  a.  m.. 
Mar.  11,  by  Bird  S.  Coler.  Borough  Presi- 
dent for  fencing  vacant  lots  with  wooden 
rail  fences,  6  ft.  high,  on  tne  south  side  of 
Poplar  St..  between  Hicks  St  and  Henry 
St.,  and  on  various  other  streets  In  the  Bor- 
ough of  Brooklyn,  the  work  Including  2,990 
lln.   ft   of  fence. 

Brooklyn,  N.  Y. — ^Repairing  Fences,  Etc. — 
Until  S  p.  m„  Mar.  12,  by  Park  Board,  Ar- 
senal .Bldg.,  5th  Ave.  and  64th  St.,  New 
York,  for  repairs  and  alterations  to  and 
painting  of  fences  around  parks  and  on  park- 
ways in  the  Boroughs  of  Brooklyn  and 
Queens.     Security  required  is  $4,000. 

Wheeling,  W.  Va.— Navigation  Pass.— Until 
11a.  m.,  Mar.  27.  by  Capt.  F.  C.  Boggs,  U. 
S.  E?ngrs.,  for  constructing  700  ft.  of  naviga- 
tion pass  for  dam  No.  8,   Ohio  River. 

Chute  A,  Blondeau,  Ont,— Pier.— Until  Man  - 
18,   by  Fred  Gellnas,   Secretary  Department 
Public  Works,  Ottawa,   Ont.  for  construct- 
ing landing  pier  at  this  place. 

lCaterials,Ifachine8,SuppUe8,Tool83tc 

Bids  are  asked  on  following  work,  the 
notes  l>einK  arranged  alphabetically  by 
states: 

Washington,  D.  C— Pipe,  Hose.  Etc.- Until 
10:30  a.  m..  Mar.  23,  by  Lt.  Col.  H.  F. 
Hodges,  General  Purchasing  Officer,  Isthmian 
Canal  Commission,  for  furnishing  under  Cir- 
cular 427:  Wrought  Iron  and  steel  pipe, 
pipe  fittings,  valves,  bibbs,  cocks,  grease 
cups,  vacuum  gauges,  steam  whistles, 
wrought  Iron  chaplets,  wrought  iron  yokes 
for  dump  cars,  steel,  iron,  ptg  zinc,  tin  and 
copper,  nuts,  wrought  washers,  steel  punches. 
Iron  blocks,  counterweight  stems  and  disks, 
derrick  crabs,  wire  netting,  hammers,  tongs, 
bellows,  swage  blocks,  anvils,  vises,  timber 
carriers,  cant  hooks,  sister  hooks,  ladders, 
hose  nozzles,  hose,  packing,  gaskets,  nlastlc 
cement,  lights,  lamps,  lamp  wicks,  ranges, 
gas  heaters,  surrey,  vault  doors,  Are  brick, 
polishing  paste,  candies,  lubricating  grease, 
mineral,  signal,  dynamo,  lard  and  creosote 
oils,  gasoline,  etc. 

IndianaiMlis,  Ind.— Road  Roller.— Until 
noon.  Mar.  7,  by  Albert  Sahn,  County  Audi- 
tor, for  furnishing  and  dellvemg  one  modem 
steam  road  roller. 

Grand  Rapids,  Mich,— Water  Pipe. — Until 
Mar.  12,  by  this  city,  for  furnishing  about 
SOO  tons  or  cast  Iron  water  pipe,  specials, 
valves  and  hydrants.  L.  W.  Anderson,  City 
Engineer. 

Kansas  City,   Mo,— Boiler.— Until  2  p,  m.. 
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Syracuse,  N.  Y. — Boilers.— Until  noon.  Mar. 
10.  by  Frank  X.  Wood.  Purchaslnic  Agent. 
406  Court  House,  (or  furnishing  to  Ononda- 
ga Penitentiary  two  200  H.  P.  internally  flred 
boilers. 

Brooklyn,  N.  Y.— Asphalt— Until  11  a.  m.. 
Mar.  11,  by  Bird  S.  Coler.  Borough  Presi- 
dent, for  furnishing  and  delivering  500  net 
tons  of   refined  asphalt. 

New  York,  N.  Y.— Timber.— Until  3  p.  m.. 
Mar.  12,  by  the  Park  Board.  Arsenal  Bldg.. 
5th  Ave.  and  64th  St..  for  furnishing  and 
delivering  timber  (No.  1,  1908)  for  parks. 
Borough  of  the  Bronx.  Security  required  is 
$1,000. 

Columbus  Barracks,  O. — £:iectrlc  Fixtures. 
— UnUl  10  a.  m..  Mar.  14,  by  Capt.  H.  J. 
HIrsch,  Constructing  Q.  M..  for  furnishing 
and  delivering  elecuTc  light  fixtures  for  three 
double  sets  lieutenants'  quarters  and  all 
necessary  material  for  electric  light  wiring, 
electric  bell  system  and  speaking  tubes  for 
the  above  mentioned  buildings,  including 
conduit,  wire,  switches,  panel  boards  and 
cabinets,  annunciators,  tools,  etc. 

Pittsburg,  Pa. — Boilers,  Pumps,  Etc — 
Until  10  a.  m..  Mar.  10,  by  City  Controller, 
for  following  wotk  for  Department  of  Cliarl- 
tles  and  Corrections:  Contract  No.  1 — 
Three  water  tube  boilers  and  mechanical 
stokers.  2 — Repairing  and  resetting  the 
present  two  one-mlllTon  gallon  pumps  and 
furnishing  and  installing  two  (2)  boiler'  feed 
pumps.  3— Furnishing  engine,  generator 
switchboard  and  repairing  moving  and  re- 
erectlng  present  generator  set.  4 — Feed 
water  Biters  and  heater.  5 — Coal  handling 
inclined  tube  steam  boiler  for  Engine  No.  5 
at  Fire  Station,  11th  and  Troost  Sts. 

Maxton,  N.  C— Water  and  Sewer  Pipe,  E%o. 
— See  under  Bids  Asked — Water  Supply. 

New  York,  N.  Y.— Railway  Supplies.— 
UnUl  2  p.  m..  Mar.  6,  by  F.  C.  Nordslck, 
Assistant  Purchasing  Agent,  Panama  Rail- 
road Co.,  24  State  St.,  New  York,  for  fur- 
nishing miscellaneous  railway  supplies. 
Mar.  20,  by  Board  Public  Works,  Eiverett 
Elliott.  Secretary,  for  furnishing  a  radial 
machinery.  No.  6 — Removing,  repairing  and 
re-erecting  refrigerating  plant.  No.  7. — Tab- 
let board  and  wiring  for  the  department 
of  charities  and  corrections  at  Marshalsea 
Station,  P^  C.  C.  &  St.  L.  Ry.  Speclflca- 
tlons  at  oflice  of  John  P.  Brennan,  Assist- 
ant Superintendent  of  BureaU  of  Building 
Inspection,  6th  Ave.  and  Cherry  Alley. 

Philadelphia,  Pa.— Pumps,  Track  Scale, 
Etc. — Until  noon.  Mar.  17,  by  Wm.  R.  Knight, 
Jr.,  IMrector  Public  Works,  for  Contract 
No.  130:  Auxiliary  pumps  for  Torresdale 
Alter  plant.     Contract  No.   139:     Pump  ends 


for  Queen  Lane  pumping  station.  Contract 
No.  141:  Lardner's  Point  pipe  connections. 
Contract  No.  142:     Track  scales  for  Horresr 


dale  pumping  station.  Specifications,  etc..  at 
oflice  of  Chief  of  the  Bureau  of  Water,  Room 
790-A,   City  Hall. 

PltUburo.  Pa.— Pipe.  Valves,  Etc.— Until 
10  a.  m..  Mar.  12.  by  Alexander  B.  Shepherd. 
Director  Public  Works,  for  furnishing  the 
following:  Cast  iron  water  pipe,  special 
castings,  gate  valves,  fire  hydrants,  large  iron 
gate  boxes  complete,  with  top  frames  and 
covers,  small  iron  gate  boxes  (extension), 
wooden  gate  boxes,  special  cast  iron  fittings 
for  tapping  water  mains,  pig  lead,  hauling. 

Abbeville,  8.  C— Metal  Furniture.— Until 
noon.  Mar.  17.  by  County  Court  House  Com- 
mission, a.  N.  Nlckles.  Chairman,  for  metal 
furnishings  for  county  court  house.  Ed- 
wards, Walter  &  Pamham,  Architects,  631 
Candler  Bldg.,  Atlanta,  Qa. 

Aberdeen,  S.  D. — ^Water  Works  Supplies. — 
.Until  8  D.  m..  Mar.  9.  bv  F.  W.  Raymond, 
City  Auditor,  for  furnishing  two  cars  6  In., 
and  one  car  4  in.,  standard  cast  Iron  water 
pipe,  6,000  ft.  %  in.,  and  1.000  ft.  1  in.  gal- 
vanized iron  pipe,  gate  valves,  curb  cocks, 
etc. 

Milwaukee,  Wis.— Water  Pipe.— Until  10:30 
a.  m..  Mar.  11,  by  Board  Public  Works. 
Charles  J.  Poetsch,  Chairman,  for  furnishing 
Water  Department  with  200  tons  of  6  In. 
cast   Iron   water  pipe. 

Wheeling,  W.  Va.— Portland  Cement— 
Until  11  a.  m..  Mar.  31,  by  Capt.  F.  C.  Boggs. 
U.  S.  EMgrs..  for  furnishing  and  deliverlnc 
about  6.500  bbls.  of  American  Portland 
cement  at  dam  No.   18,   Ohio  River. 


OOKTRACIS  LET. 

The  following  contracts  have  been  let  re- 
cently: 

Attalla,  Ala. — Bridge.  —  Converse  Bridge 
Co.,  Chattanooga,  Tenn..  at  $4,998.  for  154-ft 
steel  bridge  to  be  erected  over  Big  WUIls 
Creek,  near  Attalla,  for  the  county. 

Atlanta,  Qa.— Street  Railway.  —  Cook  & 
Laurie  Contracting  Co..  Montgomery,  Ala., 
for  constructing  street  car  lines  of  Atlanta  & 


Carolina  R.  R.  in  Atlanta.  The  Atlanta  & 
Carolina  Construction  Co..  Capt.  James  W. 
EIngltsh.  President  has  been  organized  to 
construct  the  electric  railway  which  is  pro- 
jected to  run  from  Atlanta  to  Augusta  and 
from  Atlanta  to  West  Point 

Waterloo,  la. — Concrete  Bridges. — Bartlett 
ft  Kllng,  (Jedar  Rapids,  la.,  at  $100,425  for 
construction  of  steel  concrete  bridge  over 
Cedar  River.  The  bridge  will  consist  of  eight 
"8-ft.  arches  with  40-ft.  roadway  and  two  8- 
ft.  walks.  Bartlett  &  Kllng  were  also  award- 
ed contract,  at  $9,000,  for  constructing  steel 
concrete  bridge  over  Vlrden  Creek. 

Boise,  Idaho — Sewer. — Thomas  Flnnegan, 
according  to  reports,  at  $8,213.  for  construct- 
ing lateral  sewer  In  District  No.  107,  the 
work  including  7,221  ft.  of  sewer. 

Monmouth,  III. — Bridge  Work.— Blooming- 
ton  Bridge  Co..  Bloomtngton,  III.,  for  re- 
building bridge  over  Spoon  River  near  Lon- 
don MUIs. 

Anderson,  Ind. — Sewer.— Qough  A  Co..  at 
$1,166,  for  constructing  392  ft.  8-in.  sewer. 

Indianapolis,  Ind. — Street  Work. — John  Ar- 
nold for  the  Improvement  of  North  St.  from 
Rural  St.  to  Temple  Ave.,  with  flint  rock 
macadam  roadway,  cement  walks,  brick  gut- 
ters and  curb. 

Jeff  arson  vllle,  I  nd.— Bridges. — Pan-Ameri- 
can Bridge  Co.,  at  $2^60,  for  steel  and  stone 
bridge  at  Phllllppl's  Ford;  Fred  Knapp.  Jef- 
fersonvllle,  at  $1,906,  for  120  ft.  bridge  at 
Borden. 

Martinsville,  Ind.— Concrete  Bridge.— Gil- 
bert &  Ferguson,  at  $7,963,  for  concrete  arch 
bridge  over  White  Lick  C^reek,  near  Center- 
ton,  for  the  county. 

Mount  Vernon,  Ind. — Gravel  Roads. — Mount 
Vernon  Construction  Co.,  at  $28,990,  for  con- 
structing four  gravel  roads  in  Lynn  Town- 
ship; C.  P.  Whfte.  BoonvlUe,  Ind.,  at  $11,350, 
for  constructing  gravel  road  In  Bethel  Town- 
ship. 
'  Pittsburg,  Kan.— Paving.— H.  R.  Nersch,  at 
$1.40  per  sq.  yd.,  for  paving  portions  of  sev- 
eral streets. 

Topeka,  Kan. — Viaduct — ^Blodgett  Con- 
struction Co..  Kansas  City,  Mo.,  at  about 
$46,000,  for  viaduct  at  Branner  St.  to  be 
built  for  Topeka  Street  Ry.  Co.  Viaduct  is 
to  be  completed  by  Aug.  1.  1908. 

Battlmora,  Md. — ^Dredging.  —  Maryland 
Dredging  Co.,  at  $137,300  for  dredging  the 
channel  in  the  upper  basin  to  a  depth  of 
24  ft.  for  city. 

Duluth,  Minn. — Bridge  Approaches.— Whit- 
ney Bros.,  for  building  approaches  to  the 
Interstate  Bridge;  J.  E.  Eh-ickson  has  con- 
tract for  the  piling. 

AJbwiy,  N.  Y. — Barge  Canal  Work.— Alex- 
ander Murdock,  Baltimore,  Md..  at  $804,516 
for  contract  No.  17,  barge  canal,  formerly 
held  by  the  Scofleld  Co. 

Eaton,  O. — Sewer  System. — E.  M.  Gephart 
&  (3o.,  Dayton,  O.,  at  $101,202,  for  construct- 
ing sewers  in  21  miles  of  streets,  the  cut 
ranging  from  6  ft  to  26  ft 

Hamilton,  O. — Sewer. — County  Commlsslon- 
erp  have  awarded  contracts  for  construction 
of  sewer  In  Hamilton  as  follows:  Sec.  1. 
F.  J.  Davis,  Hamilton,  $8,700;  Sec.  2,  A.  T. 
Bennett.  $9,326;  Sec.  3,  Ironton  Construction 
Co.,  Irontbn,  O.,  $45,800. 

Mingo,  O. — Sewer. — Charles  F.  Mevllle,  for 
construction  of  McUster  Ave.  sewer  at  fol- 
lowing bid:  6  ft.  sewer,  $8  i>er  foot;  catch 
basins  $35;  manholes  $40. 

Newark,  O. — Sewers,  Paving.— F.  H.  Kin- 
ney, at  $3,450,  for  constructing  sewers  In  6th 
and  Patakala  Sts.;  Brennan  &  Nutter,  at 
$6,831,  for  paving  4th  and  5th  Sts. 

Newark,  O. — Bridges. — Cleveland  Bridge 
Co..  at  $1,725  each,  for  two  80-ft  spans  with 
concrete  floors  for  county:  G.  W.  Lane,  New- 
ark, at  $1,778,  was  awarded  contract  for  83- 
ft.  span  in  Harrison  Township. 

Youngstown,  O. — Asphalt. — Bar'ber  Asphalt 
Paving  Co..  at  $26.50  per  ton,  for  furnishing 
city  with  60  tons  of  asphalt  for  street  re- 
pair purposes. 

Youngstown,  O. — Bridge  Work. — Capitol 
Construction  Co.,  Columbus.  C,  at  $2,990.  for 
remodeling  and  raising  grade  of  floor  of 
Lauterman's  Folk  bridge  for  county. 

Bartiesvllle,  Okla. — Sewera.— R.  J.  and  W. 
W.  Boyd  Construction  Co.,  Kansas  City,  Mo., 
at  $27,723,  for  constructing  sewera. 

Portland,  Ore. — Bridge  Work.— Robert 
Wakefield  for  all  the  bridge  work  in  the  1% 
miles  of  track  to  be  built  by  the  O.  R.  &  N. 
Co..  from  the  connection  with  the  Troutdale 
extension  of  the  O.  R.  &  N.  to  the  south 
end  of  the  Spokane,  Portland  A  Seattle 
bridge  across  the  Columbia  River.  There 
will  be  about  one  mile  of  trestle  In  the 
track. 

Watartown,  S.  Dak, — Bridges.- Security 
Bridge  Co.,  Minneapolis,  Minn.,  at  $4,310,  for 
constructing  three  steel  bridges  for  the 
county. 

Richmond,  Tex. — Bridge  Work.— A.  P.  Ats- 
bury  &  Son,  Houston,  Tex.,  for  steel  bridge 


over  Brazos  River  at  Rosenberg,  and  stee) 
bridge  over  Bernard  River  at  Schley  erod- 
ing for  the  county. 

Norfolk,  Va.— Sewera.— Guild  *  Co..  Chat- 
tanooga. Tenn.,  at  $34,000,  for  laying  se««r 
laterals  in  7th  ward. 


PROJECTED  WORK. 

Bridges. 
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Phoenix,  Arix, — Dwlght  B.  Heard  and  W. 
S.  Pickrell  are  reported  to  be  organlzliit 
project  for  the  construction  of  a  steel  wagoo 
bridge  over  the  Salt  River  at  7th  Ave.  Brldfe 
would   cost  about  $60,000. 

Los  Angeles,  CaJ. — County  Supervisors  bavc 
ordered  plans  prepared  for  a  400-ft.  brlds« 
on  ilie  Hobart  Road. 

Riverside,  Cat. — City  is  to  construct  a  nom- 
ber  of  small  concrete  bridges. 

Lincoln,  Ml. — Uncoln-Macklnaw  Division  of 
the  Illinois  Traction  System,  of  Champaign. 
111.,  has  been  directed  to  construct  a  trestle 
over  the  tracks  of  the  C.  &  A.  and  I.  C 
R.  R.  Systems  in  this  city,  and  to  hare 
ready  for  use  by  Oct  1  an  elevated  crosslnc. 
which  will  cost  about  $75,000. 

Ottawa,  III. — Plans  are  being  prepared  for 
a  new  bridge  over  the  Illinois  River  to  b« 
built  jointly  by  the  city  and  the  Interurban 
railway  company.  City  will  contribute  $35.(K» 
and  Interurban  company  the  remainder. 

Wichita,  Kan.— Wichita  R.  R.  A  Light  Co.. 
W.  R.  Morrison,  Superintendent  Wichita,  t* 
stated  to  have  submitted  plans  to  city  (or 
a  joint  concrete  bridge  to  be  built  over  tbe 
drainage  canal  on  East  Douglas  Ave. 

Owensboro,  Ky..— Owensboro  A  Rockpoit 
Bridge  A  Terminal  Co.,  Geo.  H.  Cox.  Secre- 
tary, has  received  plans  for  its  propootd 
bridge  over  the  Ohio  River.  It  is  estlmsttd 
that  bridge  can  be  buUt  for  about  $1.000.M» 
and  the  railroad  line  will  cost  $260,000  addi- 
tional. The  Osborne  Engineering  Co..  Cleve- 
land, O.,  prepared  the  puma. 

Monroe,  Mich. — Lake  Shore  *  Mlchlgin 
Southern  Ry.,  R.  H.  Leffler,  Engineer 
Bridges,  Cleveland,  O.,  according  to  reports, 
is  to  replace  the  River  Raisin  bridge  with 
a  steel  structure  and  move  the  present 
bridge  to  BllssSeld. 

Duluth,  MIrui. — Proposed  bridge  of  Inicr- 
Etate  Transfer  Ry.  Co.,  mentioned  in  our  but 
Issues  Is  to  cost  $350,000,  according  to  advlcM 
from  this  city.  The  bridge  will  be  of  steel, 
and  will  have  a  300-ft  draw.  J.  B.  Oottoo 
.and  W.  A.  McGonagle  are  interested  In  tlie 
project 

Mankato,   Minn. — City  Council  has  appro- 

grlated   $6,000   toward  the  conatructlon  of  s 
ridge  over  the  Minnesota  River.    The  sutr 
has    also   appropriated    $6,000. 

Hawklnsvllia,  N.  Y.— Bill  Is  before  Buu 
Assembly  authorizing  the  State  Superintend- 
ent of  Public  Works,  within  nine  months 
after  the  passage  of  the  act  to  build  smi 
maintain  a  swing  bridge  across  the  Black 
River  Canal  feeder  at  HawUnsviUe.  The 
bill  appropriates  $10,000. 

Le  Roy,  N.  Y.— Town  Board  is  to  secure 
engineer  to  advlae  them  regarding  am 
bridge  to  be  built  over  the  Oatka  at  Mala 
St.,  at  a  cost  of  $20,000. 

Dayton,  O.— City  Coimcil  has  passed  reso- 
lution for  the  widening  of  the  Brie  R.  R. 
bridge  over  Mad  River  and  the  enlargemest 
of  the  river  channeL 

'  Newark,  O.— Walter  McCann,  Newark,  it 
$2,470,  was  low  bidder  Feb.  18,  for  construct- 
ing reinforced  concrete  bridge  over  canal  at 
3rd  St 

Tulsa,  Okla.— The  County  Commtaalonen 
have  employed  R.  K.  Hughes,  a  bridge  con- 
structing engineer,  to  prepare  plans  sni 
specifications  for  the  It  new  bridges  which 
are  to  be  built  across  Tulsa  county  strsam* 
within  the  next  few  months. 

Portland,  Ore.— Following  btda  for  a  rrtn- 
forced  concrete  bridge  across  Sullivan's 
Gulch  on  East  28th  St,  were  received  FM> 
14  by  Board  Public  Works:  Pawiet  Gieblscb 
A  JopUn,  $73,000;  Robert  Wakefltid.  foor 
pUns,  at  $86,617,  $81,733.  $75,731,  t75.S«6; 
Northwest  Bridge  Co..  $64,400  and  t^lOe: 
Contracting  Engineering  Co..  $67,750;  FaclSe 
Engineering  Co..  $84,978. 

Portland,  Ore. — Secretary  of  Interior  baa 
recommended  that  $5,000  be  appr^riated  t« 
build  two  bridges  across  the  lie  Cbnte* 
River  and  Warm  Springs  River  on  Warm 
Springs  Indian  Reservation  and  to  baUd  a 
road  connecting  the  same. 

Chattanooga,  Tenn.— City  Council  has  pass- 
ed resolution  directing  the  Nashville,  Chat- 
tanooga A  St.  liOUls  and  the  Weatem  A  At- 
lantic R.  R.  to  construct  a  viaduct  on  Bui 
End  Ave.,  over  their  tracks.    H.  McDonald. 
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NBBhvtUe,   Tenn.,    is   Chief   Enslneer,   N.   C  place    as    eastern    termlnu8.600    tntles    west  Is  hoped  to  have  It  completed  within  a  year. 

&  St  Ia  Ry.  to  Carlsbad,   N.   Mex.,   north  to  Denver  and  FVom  Berne  the  road  can  branch  to  Cellna 

Kerrvtlle,  Tex.— City  has  appropriated  $600  oa   to   San    Francisco.     Rl^ht  of   way   from  or  Richmond  or  to  both  places, 

toward  steel  bridse  to  be  erected  over  Town  PJ)rt  Worth  to  Carlsbad  is  said  to  have  been  Thief     River     Falls,     Minn.— Thief     River 

Creek.      County   has   appropriated    »600    and  already  secured,  and  construction  work  is  to  FailB  Electric  Ry.  Co.  has  been  formed  here 

oittxens  have  contributed  $1,000  for  the  worlc.  be  started  this  year.    D.  H.  Moffat,  Denver,  and  $60,000  worth  of  capital  stock  has  been 

Bids  will  be  asked  at  once.  ^"f?-;  'I.  'ntere^ied   '5-  *V*    Projectt  *°*,"  subscribed.     The  company  proposes  to  build 

Chlpp«w.   Fails.   Wls.-At  spring  election  ^f^JsU                       "                  '      °°  S?  th.^HJiL-'i"*  ti"'m  ^^JSin^o^n"*!?  ^I^^^^ 

new  bridge  proposition  wlU  be  voted  on.  teresu.  Snrt  t    S^^mS"  i2^a^,?tfS, '"  I^e«ldent, 

Pecos,  Tex.— Grading  contract  for  the  Pe-  "'^  ^-  ^-  Hamro  is  Secretary. 

Rflilraatla  oo"-  Balmorhea  &  SouUiwestem  Ry.  is  stated  Haverstravif,  N.  Y.— Vinage  Trustees  have 

noiuwauB  ^^  ,,^^g   ,,^„   jgj_     ,j,^g  ^^^^^  ^,(,   ^          ^p  granted  franchise  for  right  of  way  through 

,.           .             J    »,  u  ».  .i^ii..   K..   o>.»...  the  Layah  Creek  Valley  which  is   40   miles  the  village  to  the  West  Short  Traction  Co.. 

Items  Arranged  Alphabetically   by   SUtes.  fp^^  jhis  place.     E.  D.  Balcom,  H.  R.  Mor-  which  is  controlled  by  Searing  A  Co.,   New 

^  ^,     ^    ^  ,      A       %.  •.•• „_»■»-  «#  row  and  J.  W.  and  J.  E.  Rhea,  owners  of  the  Tork. 

♦h?*51^"1fr?niil^  i  Ri?%«?S52?^   6o  townslte    of   Balmorhea  and    the    Irrigatipn  Flndlay,  O.-Advices  from  this  city  sUte 

the  San  Francisco  *  Bay  Countlea  Ry.  Co.,  project  of  the  liSO^h  Creek  Valley,  are  the  that  the  FIndlay-Marion  traction  nroJect  has 

S^dlnr'the'fS^'^SSscS."  <S?kPMd  A   8^  g™"!?'^"  ??"  '"?  5«""  *  SSS*""  ;?"•   ^-  t>^°    Synced  lndttatc^n»?™?UonwS" 

SS?S5-.*5fro^hS?.S^'fcoSSty'^*dtvel!S  Ld  "irbe"  °ackTng  Kl^Jec?^'"'  ''"•'  ''  ""»  l",  T'''^.  ^'  ^^t'' 

uaUy  to  San  Jose.     B.  A.     Heron,  Oakland.  "•  °  '"  "*  oacsmg  me  project.  McAlester,    Ind.    T.— Choctaw    Railway    & 

CaL,   President  S.  F.,  O.  A  8.  J.  Ry.,  Is  In-  San  Antonio,   Tex.— W.  I.   Allen,  Victoria,  Ughting  Co.,  of  McAlester.  has  increased  its 

terested.  Tex..  General  Manager  of  the  proposed  rail-  capital  stock  from  $600,000  to  $1,000,000. 

CmrmUlM    fi>— Ttlirht   of  wav  Is  faetnr  ae-  road    to    be    constructed    from    OComiorport  Clarksyllle,     Tex.— Texas     Union     Traction 

Carmlila,   u*;~RiKnt  or  way  >■  oeing  se-  io   Smithvtile   and    thence    to    San   Antonio,  Co..  has  been  incorporated  to  build  an  elec- 

fJ'Sli?^.*  ni'iVt?'.n'?»''*rtJJf^/r'S.i^nh^*  T«t.,^and^James   H.    Collins.    Chicago,    Ul.!  trie  JSwaiVom^SSika^t   via   Shem^n 

nn   *Th.  -^d^  u  IS  L^^S  th?^a«?iSl^'  '.•'?•?'?  "l"  contract  to  build  the  roa<i.  are  and  Fort  Worth  to  Mineral   Springs.     C.   P. 

iPi^Vo™.    iwJ/f.Ji     .n^    t^Jii^fSS.     f«;  2*»'«^    to    have    gone   to    Paris.    France,    to  Moore  is  President  and  John  T.  Upchurch  is 

Alabama   &   Western     and    applicaUon     for  finance  the  project     The  road  as  projected  Secretary, 

charter  has  been  made.  Is  to  have  a  main  line  mileage  of  230  miles.  _ 

Atchison.  Kan.— St  Joseph  *  Grand  Wand  ^  A.  Gueringor,  Victoria,  Tex..  Is  ESiglneer.  Sewen. 

Ry..  according  to  advices  from  this  place,  is  Roby,    Tex.— atlzens    of    this   place    have  „._.    ._._„^    *!«>,. i,.H«.n„  w  o...„ 

to  have  surveys  made  for  an   IS-mlle  ex-  raised  a  bonus  of  $40,000  to  aid  in  btUlding  a  Itema  Arranged  Alphabetically  by  States. 

tension   from  Wathena.  Kan„  to  this  place.  railroad  east  to  the  Orient  system.     Joe  R.           B1..-.1— h ai.     /-i.i              ...       »     w 

J.    BerUngett    St    Joseph.    Mo.,    is    General  Wright.  Edw.  Green.  T.  T.  Polk.  A.  Morton  .  ""^''JO*'"I"l,^J^'r:^'y».«"»  *'"  vote  May 

Manager.  and  W.  W.  Kirk  are  members  of  the  com-  l°!i.SS^^°*.}^?P-'^  °i  »»?"^»'  Proceeds  to 

Naa.     CItv      Kan  -Nebraska      Kansas     &  mlttee    raising    the   bonus.      It    is   said    that  ''•  »■«"  "r  "anltary  and  storm  sewers. 

SouSSrn  R/.'hJi  il^ur.S'riSht'oflJSrup  S  constnicUon  work  wlU  be  started  in  April  _,EJytsn    (P-    O/,  «•.    BI|YnlBoh.m)    Ala.- 

Ness  Coun^.    AH  of  the  townships  In  that  Cl.rtoburB.    W.    Va.-Prees    reports    from  ?tlfllnV  sewers*""^   ^^  ""  «"«•"'"'  »'  "" 

county    through    which    the    road.  wiU    pass  this  city  state  that  the  AUegheny  Coal  Co..  o.w.^h    r.i     -a^  a    -d,  kii      tir    1.      w 

have  now  voted  bonds  to  aid  the  project.  backed  by  eastern  capitalists,  will  begin  at  Oakland,   Cal.— Bmu'd    Public    Works    has 

Carilale    Kv—Tt  la  renorted  here  that  work  ^nce    the    construction    of    a    railroad    from  ?i?,°P*^^^^i"T°'^,";"    S*.  ^-    C.    Turner, 

will  be  ItaVfed^thls  mrina  on  thi  consSSc-  Fairmont  through  this  city  to  JarvlsvlUe  to  P''S,S?«J?f^'  ,E^*'  i='iL*'**'  »»"»»>»«  plant 

?jBZ^^n^B^.SF&  K°U..''{?.i.~"'  ^^'^'^     ^'"'  "^  -'"  "p"ar-.r°C.1^-!«Tvoted  Feb.  «  on  Is- 

i.u«n^.*&<^.sse*fi  ^rsKi-ur^g"''"  ?a"^oi!?rse";r"" '"  ~-'-"»«  '«»"- 

McKlnnev',  Ky.— Work  is  under  way  at  this  jmovviw,  nouwajro.  Dublin.   Oa.— This  place  voted  Feb.   15  on 

glace  on  the  construction  of  the  DanvUle  &  .,           Ananaed    AlohabeUcaUv    bv    States  Issuing  $60,000  of  bonds  to  be  used  to  pay 

ScottsvlHe  R    R..  »""  J-  F.  AUen    promoter  ««™«    Arranged    Aipnaoeuoauy    by   states.  j^^  paving,  improving  water  and  light  ptant 

of  the  project  has  stated  that  necessary  capl-  p.-i.   Ark— PilHi.  *  s,ihii.rmv»rHon  rn  and  extending  sewer  system, 

tal  has  been  secured   to  complete  the  road.  .   Z't!?'  ^™'--Pari»  *  Bublaco  Traction  Co.  Moline,    lll.^^ity  Engineer  has   comnleted 

^'„P:S?r=i*^ J*}?.  V"^  '?,*^V"  '^'' .""'{".'JS;**  mOoT^o'    U,?°^*,?Ll"of  "^ons^t^uct^a  "i  "rvSy  Vor  ^"ie#Sf  dl«rict     wS£  will 

?o  ColJmb^^sS.'d  theiTce^to'sSSf^ne"'^'*''-  railway  'from*Pa?u'?riublaco°'cK,"*flvl  cost  $60,000  and  Includes  laying  of  6%  miles 

to  Loiumma  ana  inence  10  scottsviiie.  ^^,1^^    distant      D.    J.    Young.    Fort    Smith.  of  sewers  and  2\  miles  of  water  mains. 

Owensboro,    Ky.— Owensboro    A    Rockport  Ark.,  and  Col.  Henry  Stroup,  Paris,  are  In-  Mt.   Carmel,   III. — Guy  W.   Courter,   C.   E.. 

Bridge  A  Terminal  Co.,  Geonje  H.  Cox,  Sec-  terested.  has  completed  plans  for  $76,000  for  this  city 

bri*S^-  ov"   'th"'oSo''Rh'er.'^''ln'V«SrtlSn  Chlco.    C.l.-Northern    Electric,  Co. ,  has  Ig."  g>"„¥J«'  ^1^  a^'^.Sre^ed''p'lanr'?o*r 

witf  thnridgl  a^^lroad  Un.  is  to  be  built  g^^P/rom  ChlJJ'n''orthwa?d  t"oS^h  Red  Blurt  «"«  mfl^of  vitriil^  bricWvemen't'^fo?  Mt 

to  Rockport  at  a  cost  of  about  $250  000   The  ""«  'J^a>ifi*^o   Ken^ett    aJ^d   co^ructlon  Carmel,  contract  for  which  will  be  let  soon, 

bridge  will  cost  about  $1,000,000.  it  is  stated.  SSSk*^.?'?,!  undert^en   sh?rtlv  U  iS^said  *"««   is   preparing   plans- for   five   addlUonal 

The  Osborne  Engineering  Co..  Cleveland.  O..  JO"-"  "'comoton     Ch!?o     is    ffif   E^^^  """«»   of^ brick  pavement   for   the  city.     He 

are  the  engineers.  Northern  Etoric  Co                            Engineer  „^  ,,,„  completed  plans  for  about  %  of  a 

Farmervilla     La  — W     W     Raran     Ruston  -""""'"  '-«>v.iw».  v,u.  ^„g    ^j    brick    pavement    for    Lawrenceviile. 

La  .^^miung  project  for  ^ndl^rki":  .,iJ*'f,"**^«"-::^"f"»i^.  *     Carolina    Con-  I"-  and  contract  for  that  work  will  be  let 

mad  fo  connect  this  nlaee  with  Ruston  structlon  Co.,  organised  to  construct  an  elec-  shortly. 

^k-   ^^rt^  lL     T^.!J»n«  w«.?-™  R  trie  raJlwav  from  Augusta,  Co.,  through  At.  Brazil.    Ind.-Clty    Council    Is    considering 

B    Sil  SiintS  nShTJlS  w^  iwlkl^A?'  I""*?  i°  West  Point,  Ga.,  has  award^  con-  letting  contract  for  constructing  three  mil^ 

R.  has  recehred  rights  of  way  in  Lake  Ar-  tract   for  constructing  its  track   in   Atlanta  of  concrete  sewer  through  Pogue's  Run.  Es- 

thur,    conditional    to    the   construction    of   a  to   Cook  &   Lonrie,   Montgomery.   Ala.     The  timated  cost  Is  $40,000 

Une  connecting  that  place  and  Gueydan,  La.,  Atlanta  &  Carolina  Construction  Co.   has  a  B„.n.„iii.    i„h      t    n    a....„i.r.    nu^  v^ 

V^S'^X  eSfnee^  """'•  ^"^'"'-  ^^  ffsdr'^-'is''  ^e's^Je^Sr  "'  '""""  ^^  ^-  |.n{{r;;|^t.tiat"el-7^st°df  ^"w"e^'?t;  ?^ ^e'. 

co'"S?isr4d°toirvt"?S[,gSrJlis?  S't*^!  co''"i^^io^r^^s^%i^^:^\i!kt^j^ir.  l^'Ao*^vk;^'?n  ^.ffivrNo^  "™- 

etc.  of  projected  H.   C.   C.  4   NT  W.   R.  R..  ta  'wUl  beirin  work  ^v  anmm»    it  is  rtaSS  ""^^  '''*°"  ^°'^  '^^^  '°  District  No.  8. 

and  the  road  will  now  probably  be  built  gr  Th4  ^nStracUon  ^)f   Us   n4w  line   frSi  on  "lJ?°'^^..!?JS^-^.*i°^^'■f  ^  ^"SS'I"'  ^^ 

Stigler,    Okla.— Advices    from    this    place  this  city  to  Buckhead.  17° >„,  f.-^fiM^I:  tJTf" n.^I',®^  ^'}'^i.,^W?„*'^SS!; 

state  neeeaaarv  eaDltal  has  been  aeeured  to  ^'  'C^  lumlshlng  the  Board  or  Public  Works 

l«Seth?^SjstouctJon  of  tK  new  railroad  AuausU,     Qa.— Work     is     to     be    started  with   reinforced   concrete   pipe   for   the   con- 

^j2rt«ff  to  ninftom  ^Mwr    In  Se  «i-  "hor^,   it   is   reported,    by   the   Augusta   &  structlon    of    several    sewers,    the    bid    per 

f"™*^torr^Wrt  °f   OkiShomif  ttro,S|h  Columbia  Ry.   Co^.   on  the' extension  of  the  Hneai  foot  being  as  follows: 

Stlgler.  McAlester  and  Sulphur  in  the  south-  Augusta-Aiken   electric  line  from  Aiken   to                 24  in.  pipe $1.16 

e^and  Lawton.  In  the  western  part.     CoL  Columbia.     James   U.    Jackson,   Augusta,   is  j,  ,        ,                                        ... 

C.  S.  Btocker,  Stigler,  Okla.,  Is  President  interested.                                                                             »J  JJJ-  pjp« i" 

Plttaburo,  Pa.— In  order  to  hold  Its  charter  Des  Moines,   la.— Meeting  for  the  promo-                 ,g  ,_■  _,„. »',, 

which  ezplres  May  6  unless  work  Is  started  tlon  of  the  proposed  Des  Holnes,  Wtnterset                  **  '"■  P'P^ ^•'' 

by  that  date,  the  directors  of  the  Pittaburg  A  Creston  Interurban  Ry.  has  been  held  at                  39  in.  pipe 2.45 

A  Northeastern  R.  R.,  are  working  on  a  plan  the  Commercial  Club,  Mllo  Ward,  Secretary.                  42  in.  pipe 2  67 

to  reorganise  and  begin   construction  on  a  A  considerable  amount  of  stock  baa  already  .,  ,„   „,„ .                                  ,  .. 

part  of  the  Une.    Theline  U  Intended  to  act  been  subscribed  for  in  this  city.                                     «»  in.  pipe 3.00 

as  a  fe«der  to  severed  roads  which  sure  seek-  Jefferson,   la. — ^Business  men  of  this  place  These   prices  are   for   the   pipe   made  along 

log   entrance   to   Pittaburg   and   wlU   extend  have  subscribed  $2,300  toward  the  promotion  the  line  of  sewer  construction  or  in  as  con- 

from  Flttabtirg  into  Armstrong  County.  East-  of  a  new  Interurban  railway  from  Jefferson.  venient  a  place  as  It  is  possible  for  the  com- 

em  eapitallsta  are  backing  the  project  Henry   Haag,   Cashier  of  the  City  Bank.   Is  pany    to    manufacture    same,    the    point    of 

Aaparmont,  Tex.— Mineral  Wells  A  North-  interested.  making  to  be  the  point  of  delivery,  and  is 

weatom  Ry.,  a  subsidiary  corporation  of  the  Sac  City,  la.— Preliminary  steps  have  been  SJK.i,".''^*  ""S^  °P*°'"«"  '<""  <=**=*»  basins 

Texas  A  Kdflc  Ry.,  wiU,   it  Is  announced  taken  here  for  securing  an  interurban  rail-  without  extra  charge. 

bere.  soon  build  a  Une  from  Mineral  Wells  way  from  Perry  to  Sioux  City,  via  Lake  City,  Hutchinson,  Kan. — ^Local  press  Is  advocat- 

to  Aspermont     Right  of  way  for  the  exten-  Sac    City   and    Storm   I^ake.     The   following  Ing   a   general   extension   of   the   city   sewer 

aion  Is  now  being  secured.     B.  8.  Wathen.  officers  were  appointed  topromote  the  mat-  system. 

Dallas.    Tex.,    is    Chief   Engineer,    Texas   A  ter:      President.    S.    M.    ETwood.    Sac    City;  st.  Joseph.  Mo.— Two  proooslUons  for  sew- 

Paciflo  Ry.  vice  President  k.  M.  Miller,  Fort  Dodge,  la.  er  JinatiScdon  have  be?"£?fo"e  Cl^  cS^^ 

Amarllle,     Tex^— Representatives     of    the  Crawfordsvllle,  Ind. — Right  of  way  is  be-  cil.    One  provides  for  the  Issuance  of  $345.- 

Oklataoma  Mineral   Belt  R.    R.    have   made  Ing  secured  and  preliminary  surveys  wlU  be  000  of  bonds  for  extending  main  sewers.  The 

proposition  to  local  Chamber  of  Commerce  made  shortly  for  the  proposed  new  Kokomo,  alternative  proposition  provides  for  building 

whereby  the  Western  terminus  of  the  road  Frankfort  A  Terre  Haute  traction  line.    Ex-  only  such  sewera  as  are  needed  at  the  pres- 

would  be  In  this  dty.    The  eastern  terminus  Judge  J.    V.    Kent,    Frankfort,    Ind.,    is   In-  ent   time.     The   latter   work   would   require 

Is  to  b«  at  Hope;  Arte.    Surveys  for  the  road  terested.  expenditure  of  about  $U6,000. 

have  not  been  completed.  Port  Wayne,  Ind.— Fort  Wayne  A  Spring-  Rye,  N.  Y — This  village  is  to  expend  1480.- 

Fort  Worth,    Tex.— Denver.    Northwestern  field  Ry.  Co.,  Decatur,  Ind.,  Is  now  consid-  000  for  public  Improvementa.     These  wlU  in- 

A  FacUlc  R.  R.,  according  to  advices  from  erlng  plans  for  the  southern  extension,  which  elude  sewera  to  cost  $300,000,  roods  to  cost 

this  city,   is  to  be  Incorporated   in   Denver.  will  extend  to  either  Cellna.  O..  or  Richmond,  $126,000,  fire  house  to  cost  $40,000  and  dock 

where  general  ofDces  will  be  maintained  for  Ind.,  or  both.     The  first  stretch  of  the  ex-  to  cost  $16,000.    Chas.  S.  Towie,  7  B.  42d  St, 

the  purpose  of  tmUding  a  railroad  from  this  tension  wIU  be  built  to  Berne.   Ind.,  and  it  New  Tork,  Is  Village  Engineer. 
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Buffalo,  N.  Y. — City  Council  la  conalder- 
ins  Issuance  of  }1. 000,000  of  bonds  for  water 
a-'irka    construction. 

Dresden,  O. — (Committee  composed  of  H. 
w.  Mohler,  Charles  Stevenson  and  A.  A. 
'iarver  has  ben  appointed  to  secure  Informa- 
tion  establishing  water  works. 

Lewlaburg.  O. — This  place  has  voted  to 
build  a   new  water  works  system. 
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mas.    I-l-S  mixture,   square  inside  with  6-ln.  walls  bat- 

1  ft.  sqaara  frames  and  covers.     The  flush  tank  consists 

I  16  ft.  long.  4  ft.  wide  and  4S  ft.  deep  with  6 

■BBeatest  depth  of  irench  is  6  fu   and   least  depth  Is  4H 

wlH  mjbably  be  encountered  for  most  of  the  length  of  the 
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Altus,  Okla. — .\  S.'iO.OOO  bond  Issue  for  im- 
proving water   works  has   been  voted. 

Wasaington  SpHnga,  S.  Oak-^Clty  has 
voted  to  Issue  $23,000  of  bonda  for  water 
works  purposes. 

Amartllo.  Tex. — The  Amarillo  Water.  Light 
&   Power  Co.  has  increased  its  capital  stock 

Beaumont,  Tex. — Beaumont  Water  Works 
t.'o.  has  decided  to  issue  $500,000  of  bonds 
for  ftirther  extension  of  improvements  of  the 
plant  and  mains. 


HEATHrG. 

Erie.  Pa. 

The  Board  of  EMucation  of  EMe,  Pa.,  will 
receive  sealed  bids,  accompanied  by  plans 
■ind  specifications,  up  to  April  1,  1908,  at  3 
o'clock  P.  M.,  for  Installing  a  system  of 
bt-allng  and  ventilating  in  the  Erie  High 
School  building:  all  In  accordance  with  specl- 
ftcatlons  to  be  had  on  application  to 

W.   J.    FLTNN. 

10- It  Secretary. 

FURNISHING  AND  LAYING  WATER 
MAINS 

Sanitary    District    of    Chicago. 
TO     CONTRACTORS. 

Mmiled  proposals  for  furnishing  and  lay- 
ing alM>ut  1,925  lineal  feet  of  six-Inch  and 
.iIhiuI  50  lineal  feet  of  eight-Inch  water-main 
iiiid  certain  collateral  work  In  connection 
with  the  North  Shore  Channel,  within  the 
VilluKv  u(  Wtlmctte,  Ills.,  are  invited  by  the 
Munltary  District  of  Chicago  and  will  be  re- 
I  >  ivcd  by  the  Clerk  of  said  District  at  Room 
I  lOU,  .Vmerican  Trust  Bldg.,  Chicago,  until 
ii  III,,  standard  time,  Wednesday,  March  18, 
mull,  and  will  be  publicly  opened  by  the 
liiiaid  of  Trustees  at  a  meeting  to  be  held 
on   tluit'day. 

.VII  |>rv>puHuls  must  be  made  upon  blank 
toiiiia  furnished  by  said  Sanitary  District 
■mil  111  accordance  with  the  specification  and 
ioiiiiiicl  fuiiu  on  tile  In  the  ofllce  of  the 
I  'lii>  I  Kiuiliicer,  Room  1500,  American  Trust 
I'lilrt 

Ml  pioi>osuls  must  be  delivered  at  the  of- 
lii  ■■  ol  tliu  Clerk  of  said  Sanitary  District, 
III  .1  ii-alcj  iiackage,  addressed  to  the  "Board 
1  1  Tiunifoa"  ol  the  Sanitary  District  of  Chl- 
i.mo,"  and  endorsed  "Proposals  for  Water- 
.vlaliia  on  the  North  Shore  Channel." 

.V  I'd  llllud  check  on  some  responsible  bank 
iloliiii  bUHliicss  in  the  City  of  Chicago  and 
iiuulf  tu,vul>le  to  the  said  Sanitary  District 
•  ll  I'liUuKu  to  the  amount  of  $200.00  must  be 
•I,  |.o.ili<'d   with   each    bid. 

:mU1  uiuouiita  deposited  with  the  bids  shall 
l.i>  lii'ld  by  the  said  Sanitary  District  until 
ill  u-inillvo  bids  for  said  work  have  been 
I  iiit.i.Mitd  and  the  contracts  awarded  and 
.  11.111  li, 

Nilil  tUiard  of  Trustees  reserves  the  right 
III   iijii't   any  and  all  proposals. 

.SANITARY  DISTRICT  OF  CHICAGO, 
By  Robert  R.  McCormlck, 
I'rrHldvnl  of  the  Board  of  Trustees. 
AlUiit;   1.   J.    BRYAN,    Clerk. 
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NATURE  AD( 

My  booklet  gives  some  intercsl 
may  be  accomplished  in  beautt 
inK  the  landscape.  Engineers, 
officials  should  send  ior  it. 

F.  R.  MEIER,  I  Broadway, 
Consultine  Fore 


SEALED  PROPOSALS  fo 
a  wharf  at  Fort  Taylor,  Ki 
will  be  received  at  the  offi 
signed  until  II  A.  M..  Marc 
then  opened.  Information 
plication  to  Depot  Quartei 
York,  Philadelphia,  Pittsbi 
the  undersigned  Propoi 
marked  "Proposals  for  'V 
dressed  to  CAPTAIN  C.  1 
structlng  Quartermaster,  K 


SE:aLBD  PROPOSALS  1 
be  received  at  this  office 
March  12.  1908,  for  fumli 
Boiler,  125  H.  P..  with  acce 
Bids  win  state  price  F.  (. 
Fla..  or  New  York  Citv. 
nished  on  request.  Env« 
proposals  should  be  Indorse 
Steam  Boiler"  and  addr< 
CONRAD  H.  LANZA.  Key 

DEPARTMENT  OF  T 
United  States  Reclamation  i 
ton,  D.  C,  Feb.  1,  1908. — Sea 
be  received  at  the  office  of 
Reclamation  Service.  Portlai 
o'clock  P.  M.,  April  1.  1908. 
tlon  of  the  South  Brand 
about  ten  miles  southe,tst  < 
Oregon.  Klamath  project.  C 
This  work  consists  of  the 
about  5^  miles  of  tranal  I 
cavatlng  and  embanking 
cubic  yards  of  material,  m 
particulars  address  the  U 
clamatlon  Service.  Washln 
Tllford  Building.  Portland, 
math  Falls,  Oregon.  JA 
GARFIELD,    Secretary. 

DEPARTMENT  OF  T: 
United  States  Reclamation 
Ington,  D.  C.  Feb.  3.  190S.- 
wlll  be  received  at  the  ofti 
States  Reclamation  Servic* 
gon,  until  2  o'clock  P.  M.,  . 
the  construction  of  Clear 
dikes  located  about  55  mile 
Klamath  Falls,  Klamath 
California.  The  dam  requlr 
about  54,000  cubic  >-ards  of 
fill,  together  with  the  bulk 
spillway  and  outlet  struct 
require  the  placing  of  at 
yards  of  earth  and  rockflll. 
address  the  United  S 
tlon  Service.  Washington. 
Building.  Portland.  Oresro 
Falls.  Oregon.  JAMES  R 
FIELD,    Secretary. 
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We  shall  welcome  any  news  notes  that 
our  readers  may  send  in.  Notes  of  con* 
tracts  awarded,  bidding  prices,  etc,  will  be 
especially  acceptable. 

BIDS  ASKED 
Bridges. 

BIda  Open.  See  Issue. 

Mar.   IJ.  Denver.   Colo Mar.  ^4 

Mar.   llWhltesboro,    Tex Mar.  11 

Mar.   14.  Cleveland,  O Mar.  4 

Mar.   14.  Salem.   Ind. Mar.  4 

Mar.    16.  Mount   Vernorf,    Ind Mar.  4 

Mar.   16.  Minneapolis,     Minn Mar.  11 

Mar.    17.  Milwaukee.    Wis Feb.  26 

Mar.    18.  Empire,    Colo Mar.  11 

Mar.  IS.  Benton   Harbor,   Mlcb. .'. ...Mar.  4 

Mar.   J4.  WasMngton.  Pa Mar.  4 

Mar.   2i.  Redwood  Falls,  Minn Mar.  4 

Mar.  2S.  Independence,    Mo Mar.  11 

Mar.  27.  Independence,    Mo Mar.  11 

Mar.   27.  Milwaukee,   Wis.    Mar.  4 

Mar.   31.  Buffalo.    Minn Mar.  4 

Apr.     4.  Vancouver,    B.    C Mar.  11 

Apr.     6.  Santa   Rom.    N.    Mex Mar.  11 

Apr.     8.  Brookings,  S.  Dak Mar.  4 


Buildings. 

Fort    Omaha.    Neb Feb.  19 

Fort  WlUlara  Henry  Harri- 
son.   Mont.    Feb.  26 

Madison,    Wis Feb.  26 

IndianapoUs,   Ind.    Feb.  26 

Pipestone.    Minn Feb.  19 

Anna.   Ill Mar.  4 

Mlshawaka,    Ind Mar.  11 

Washington,    D.     C Mar.  11 

Springfield,    Mass Mar.  11 

BatesviUe,   Ark.    Mar.  4 

Philadelphia.  Pa Mar.  4 

St.     Louis,    Mo Feb.  5 

Pensacola,  Fla Feb.  12 

Fort   Monroe,   Va Feb.  1» 

Green  Bay,  Wis Feb.  26 

Oreen  Bay,  Wis Feb.  26 

Florence,   Artz.    Feb.  26 

Lafayette,   Ind Mar.  11 

Fort  Logan  H.  Roots,  Ark.Mar.  11 

Chambersburg,    Pa Mar.  11 

Wimbledon,    N.    Dak Mar.  11 

Carthage.   S.    Dak Feb.  12 

Los    Angeles,    Cal Feb.  12 

Leupp    ,Arl« P'eb.  1» 

Industry.  N.   T Mar.  4 

Sheridan,    Wyo Feb.  19 

Columbus    Barracks,    O Feb.  26 

Itt,   Moure,   N.    Dak Feb.  26 

Ravena,    N.    T Feb.  26 

Pittsburg.    Pa Mar.  11 

Fort   Hancock,    N.    J Feb.  26 

Mojave    City.    Aris Feb.  26 

Annapolis,    Md Mar.  11 

Minneapolis.    Minn Mar.  11 

Atlanta,    GSa Mar.  11 

Chicago,   ni Mar.  11 

Memphis,   Tenn Mar.  11 

Puget    Sound,    Wash Feb.  19 

Crete,    Neb Mar.  II 

Richmond,    Va Jan.  29 

Toledo,    O Mar.  4 

Devils   Lake.   N.   Dak Feb.  19 

Grand  Rapids,  Mich Feb.  19 

Denver,    Colo Mar.  II 

Milwaukee,    Wis Mar.  11 

Canton,  .O.    Mar.  11 

Hot  Springs.  S.  Dak Mar.  11 

Tompkinsvllle.    N.    Y Mar.  11 

SUIIwater,   Minn Mar.  11 

Fort   Morgan,    Ala Mar.  11 

Erie.    Pa Mar.  4 

Fort  Lincoln,  N.  Dak Mar.  4 

Los   Angeles,    Cal. Feb.  19 

Cornlne.  N.  T Mar.  4 

Fort    Totten,    N.    T Mar.  11 

Tyler,    Tex Mar.  11 

Hazelton.    Pa Mnr.  4 

Nevada,  Mo Feb.  26 


Mar. 

11. 

Mar 

11. 

Mar. 

12. 

Mar. 

12. 

Mar. 

12. 

Mar. 

12. 

Mar. 

12. 

Mar. 

14. 

Mar. 

14. 

Mar. 

14. 

Mar. 

in 

Mar. 

16. 

Mar. 

1«. 

Mar. 

16. 

Mar. 

16. 

Uar. 

16. 

Mar. 

16. 

Mar. 

16. 

Mar. 

16. 

Mar. 

17. 

Mar, 

17. 

Mar. 

17. 

Mar. 

17. 

War. 

17. 

Uar. 

17. 

Mar. 

18. 

Mar 

18. 

Mar. 

18. 

Mar 

18. 

Mar. 

18 

Mar 

19 

Mar. 

19. 

Mar. 

18 

Milt. 

18 

Mar. 

18. 

Mar. 

20. 

Mar. 

21. 

Mar. 

21. 

Mar. 

22. 

Uar. 

22. 

Uar 

28. 

Mar. 

24 

Uar, 

24. 

Mar. 

24 

Mar. 

26 

Mar. 

27. 

Uar. 

28, 

Mar 

28 

Mar. 

30 

Mar. 

30. 

Apr. 

1. 

Apr. 

1. 

Apr. 

2. 

Apr. 

4. 

Apr. 

4, 

Apr. 

9. 

Apr. 

6 

Apr. 

7. 

Apr.     8.  Portsmouth,   Va Mar.  4 

Apr.  8.  Wesslngton  Springs,  S.  Dak.Mar.  4 

Apr.     9.  Dixon.  Ill Mar.  4 

Apr.    11.  Bessemer.  Ala Mar.  4 

Apr.    10.  Jackson,    Miss Mar.  11 

Apr.    14.  Tacoma,   Wash Feb.  26 

Apr.    IS.  Benlcia    Arsenal,    Cal Mar.  11 

Apr.    16.  Ithaca,    N.    Y Mar.  11   ■ 

Roads  and  Streets. 

Mar.    11.  Paterson,  N.  J Feb.  26 

Mar.    11.  Freehold,   N.  J Feb.  26 

Mar.    11.  Freehold.  N.   J Feb.  26 

Mar.    12.  Vlcksburg,    Miss Feb.  26 

Mar.    12.  Port   Hudson,    La Feb.  26 

Mar.    12.  Fort  Ontario.   N.   Y Mar.  4 

Mar.    12.  Kansas  City,  Mo Mar.  4 

Mar.    12.  Saginaw.   Mich Mar.  4 

Mar.    12.  Memphis,    Tenn Mar.  11 

Mar.    13.  Cincinnati,   O Feb.  2« 

Mar.    14.  Baltimore,    Md Feb.  26 

Mar.    14.  Sheboygan,    Wis Mar.  II 

Mar.    15.  Wilson.   N.  C Mar.  4 

Mar.    16.  Huntington,   W.   Va Mar.  4 

Mar.    16.  Grenada.    MIsa Mar.  4 

Mar.    16.  Zanesvllle.    O Mar.  4 

Mar.    16.  Laurens,    S.    C Feb.  26 

Mar.    16.  Menominee.    Mich Feb,  26 

Mar.    16.  Neenali,    Wis Feb.  19 

Mar.    16.  laurens,    S.    C Mar.  11 

Mar.    16.  Indianapolis,    Ind Mar.  II 

Mar.    16.  Scranton,    Pa.    Mar.  11 

Mar.    16.  Montgomery,    Ala Mar.  11 

Mar.    16.  Canonsburg,    Fa Mar.  11 

Mar.    16.  Asbury  Park,  N.   J Mar.  II 

Mar.    16.  Kalamaxoo,    Mich Mar.  11 

Mar.    16.  Elkhart,    Ind.     Mar.  11 

Mar.    16.  Jollet,    III Mar.  11 

Mar.    17.  Gary,    Ind Feb.  26 

Mar.    17.  Toms   River,   N.   J Feb.  26 

Mar.    17.  Salisbury,    Md Mar.  11 

Mar.    17.  Milwaukee.   Wis.    Mar.  11 

Mar.    17.  St.    Louts,    Mo Mar.  11 

Mar.    18.  Baltimore.    Md Mar.  11 

Mar.    18.  Warren,    Pa Mar.  11 

Mar.    18.  Indianapolis,    Ind Mar.  11 

Mar.    18.  Baltimore,    Md.     Mar.  11 

Mar.    18.  Brooklyn,    N.     Y :...Mar.  11 

Mar.    18.  Milwaukee,    Wis Mar.  11 

Mar.    19.  Newbern.  N.  C Mar.  4 

Mar.    20.  Cincinnati.  O Mar.  4 

Mar.    20.  Chicago,    III Mar.  11 

Mar.    23.  Reno.   Nev Mar.  11 

Mar.    23.  Ashland.  Ky Feb.  26 

Mar.    24.  Somervllle,    N.    J Mar.  11 

Mar.    26.  Palestine,    Tex Mar.  II 

Mar.    25.  Harrlsburg,  Pa Mar.  4 

Mar.    26.  Harrlsburg,  Pa Mar.  4 

Mar.    27.  Harrlsburg,    Pa Mar.  4 

Mar.    27.  Valparaiso,  Ind Mnr.  4 

Mar.    27.  Cincinnati,    O Mar.  11 

Mar.    28.  Woodruff   Place,   Ind Mar.  11 

Mar.    30.  Fort    Morgan,    Ala Mar.  11 

Mar.  31.  Fort    Ben^min    Harrison, 

Ind.   ■ Mar.  11 

Apr.      1.  Fort  Wood.    N.    Y.    I. I>.n  !• 

Apr.      2.  Rushvllle.    Ind Mar.  11 

Apr.      2.  Harrlsburg,    Pa Mar.  11 

Apr.      3.  Somerset,    Pa.     Mar.    11 

Apr.      3.  Paint,    Pa Mar.    11 

Apr.      6.  Columbus,    Ind Mar.    11 

Apr.      7.  VIncennes,    Ind Mar.  11 

Sewers. 

Mar.    11.  Baltimore,  Md Mar.      4 

Mar.    12.  Newark.  O Mar.      4 

Mar.    12.  Louisville.   Ky Feb.    26 

Mar.    12.  Bloomlngton.    Ill Mar.    11 

Mar.    12.  Cleveland,    O Mar.    11 

Mar.    16.  Wllllamsport,    Pa Mar.    11 

Mar.    16.  Indianapolis,    Ind Mar.    11 

Mar.    16.  Dunmore.    Pa Mar.    11 

Mar.    16.  Jollet,    III Mar.    11 

Mar.    16.  Cairo,   111 Mar.    11 

Mar.    16.  Menominee,    Mich Feb.    26 

Mar.    17.  Cimttanoosa,   Tenn Feb.    26 

Mar.    17.  Auburn,    N.    Y Feb.      6 

Mar.    18.  Oakland,    Cal Feb.    26 

Mar.    18.  Buffalo,    N.    Y Mar.    II 

Mar.    18.  Indianapolis,     Ind Mar.    11 

Mar.    19.  Grand    Rapids.    Mich Mar.    11 

Mar.  20.  Vancouver  Barracks, 

Wash Mar.    11 

Mar.    20.  Marlon,    Ind Mar.    11 

Mar.    23.  Wellington.  Kan Mar.      4 

Mar.    23.  Normal    City,    Ind Mar.    U 

Mar.    23.  Norman,    Okla Mar.    11 

Mar.    25.  Jackson,   O Feb.     6 

Mar.    25.  Corlett,    O Mar.    11 

Mar.    26.  Fort    Casey,    Wash Mar.    11 

Mar.    27.  Remsen,    la Mar.    11 

Mar.    30.  St.    Marys.    Fa Feb.    26 

Mar.    31.  Fort    Morgan,    Colo Mar.    11 

Apr.      1.  Lancaster,    O Mar.    11 

Apr.     2.  Put  In  Bay,   O Mar.    11 

Apr.      3.  Holdredge.  Neb Mar.      4 

Apr.    10.  Huron,    S.    Dak Mar.    11 

Water  Supply. 

Mar.  11.  Elkhart,    Ind Feb.  12 

Mar.  11.  Chicago,    III Mar.  4 

Mar.  11.  Milwaukee,  Wis Mar.  4 

Mar.  12.  Petersburg.  Va Mar.  4 

Mar.  14.  Jefferson  Barracks,   Mo Mar.  4 


Mar.    16.  Mendham,   N.   J Feb.  26 

Mar.    16.  Jollet,    III Mar.  11 

Mar.    16.  Richmond.    Va.     Mar.  11 

Mar.    17.  Ely,    Minn Mar.  11 

Mar.    17.  Frankfort.    Kan Mar.  4 

Mar.    18.  Oakland,   CaL    Feb.  5 

Mar.    18.  Wilmette,    III Mar.  4 

Mar.    23.  Norman,    Okla Mar.  U 

Mar.    25.  Hudson,     O.     Mar.  11 

Mar.    £5.  Springfield,   Mass Mar.  4 

Mar.    26.  Rome,    N.    Y Mar.  U 

Mar.    SO.  McGrawvlUe,    N.    Y Mar.  11 

Mar.    30.  Stillwater,    Minn Mar.  II 

Apr.      1.  Maxton.    N.    C Mar,  4 

Apr.      1.  Montezuma,    Oa Mar.  4 

Apr.      1.  Atlanta,   Oa Mar.  11 

Miscellaneous. 

Mar.    11.  Cincinnati.  O., 

Dump  Scow,  Feb.    19 
May    11  Columbus,   O.. 

Qarbaga  Works,  Feb.    19 
Mar.    II.  Baltlmor;e,  Md., 

Piers,  Feb.   tt 
Mar.   II.  Brooklyn.  N.  Y., 

Fencing,  Mar.     4 
Mar.   II.  Baltimore.  Md., 

Vault,  Mar.     4 
Mar.    12.  Brooklyn.  N.  Y., 

Repairing  Fences,  Mar.     4 
Mar.    12.  Fort  Jackson,   La., 

Wharf.  Feb.   26 
Mar.   12.  Trenton,  Ont.. 

Canal   Works,  Jan.    22 
Mas.    14.  Buffalo,   N.    Y., 

Concrete  Work,  Jan.    21 
Mar.    14.  Key  West,  Fla., 

Wharf,  Fab.    12 
Mar.   14.  Scranton,  Pa., 

Garbage  Disposal.  Feb.   26 
Mar.   1*.  Sheboygan  Falls,  Wis., 

Electric  Light  Franchise,  Feb.    12 
Mar..  16.  Richmond.   Va.. 

Wall.  Mar.    11 
Mar.    17.  Milwaukee,    Wis., 

Hauling,   Mar.    11 
Mar.    IT.  Fort  Fremont.  S.  C, 

Breakwater  Extension.  Feb.   26 
Mar.   18.  Chute  A  Blondeau,  Ont.. 

Pier,  Mar.     4 
Mar.    18.  Brooklyn,    N.   Y., 

Fencing.   Mar.    11 
Mar.   19.  Scranton,  Pa., 

I\>undatlon  Work.  Mar.    11 
Mar.   19.  North  Chicago,  III., 

Power  Plant,  Feb.   12 
Mar.   20.  Chicago.  lU.. 

Pile  Work,  Mar.    11 
Mar.    20.  Cincinnati,  O., 

Asphalt  Plant,  Mar.    11 
Mar.    24.  New  York,  N,  Y., 

Dike  Work,  Feb.    26 
Mar.    24.  Bridgewater,   Pa., 

Wall,  Dike,  Mar.    11 
Mar.   2S.  Frankfort.  Mich.. 

Pier  Work.  Feb.   26 
Mar.    27.  Wheeling,  W.   Va., 

Navigation  Pass,  Mar.      4 
Mar.    28.  New  Orleans,   La., 

Saw  MllI.Etc,  Mar.     4 
Mar.  81.  Honolulu,  T.  H., 

Breakwater,  Feb.      ( 
Mar.    SI.  Honolulu,  T.  H., 

Breakwater,  Fab.    19 
Apr.      1.  Fort  Wood,  N.  Y.  H^ 

Dock.  Feb,   19 
Apr.      I.  Mt.  Vernon,  Ind., 

Street  Lighting,  Jan.    39 
Apr.     7.  Liecompte.   La., 

Electric  Plant.  Feb.   26 
May     1.  Buenos  Aires,  Argentina. 

Subways.  Nov.    t* 
May     4.  Fort  Mason.  Cal., 

Wharves,  Wall,   Etc.,   Mar.    11 
May    11.  Columbus,   O., 

Garbage  Works,  Mar.    11 

Bzcavation,  Earth  and  Rock. 

Mar.    11.  New  London,  Conn., 

Dredging,  Feb.    19 
Mar.    12.  Oakland.   Cal., 

Dredging,  Feb.    26 
Mar.    12.  Ottawa,  Ont., 

Canal  Work,  Feb.   12 
Mar.    13.  Narragansett,  R.  I., 

Dredging,  Feb.    19 
Mar.    14.  Ottawa,  O., 

Ditch  Work,  Mar.     4 
Mar.    14.  Monroe,  O., 

Ditch  Work.  Mar.     4 
Mar.    14.  Greenville,   O., 

Ditch  Work,  Mar.    II 
Mar.    16.  Yuba  City,   Col.. 

Drainage  Canal,  Mar.     4 
Mar.    IS.  York,   Fa., 

Shaft    Sinking,  Feb.    26 
Mar.    16.  Arlington,  Va., 

Grading,  Feb.    26 
Mar.    16.  Patton,  Cal., 

Channel  Improvements,  Feb.    19 
Mar.    16.  South  Bend.   Ind., 

Filling,   Mar.    11 
Mar.    17.  Paulding,   O.. 

Ditch,  Mar.   11 
Mar.    17.  Las  Animas.  Colo. 

Irrigation    Reservoir.  Mar.      4 
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Mar. 

18. 

Bratneid,   Minn.. 

Ditch  Work, 

Mar. 

* 

Mar. 

18. 

Bralnerd,    Minn., 

Ditch. 

Mar. 

11 

Mar. 

20. 

Port   SnelllDg.   Minn., 

Target    Range, 

Mar. 

11 

Mar. 

20. 

Nevada,   b.. 

Ditch   Work. 

Mar. 

11 

Mar. 

21. 

Decatur,   Ind., 

Ditch  Work, 

Mar. 

11 

Mar. 

21. 

New   Brunswick,    N.   J.. 

Ditching.    FlUing,   Etc.. 

Mar. 

4 

Mar. 

24. 

FfclU,   Pa.. 

Dike. 

Mar. 

11 

Mar. 

25. 

Elbow  Lake.  Minn.. 

Ditch  Work. 

Mar. 

4 

Mar. 

26. 

Atbanjr.  N.   X., 

Canal   Work, 

Mar. 

11 

Apr. 

1. 

Klamath  Falls,  Ore., 

Irrigation   Canal, 

Feb. 

U 

Apr. 

1. 

New    London,    Conn., 

Dredging, 

Mar. 

11 

Apr. 

7. 

Shrewsbury,  N.   J., 

Dredging, 

Mar. 

11 

Apr. 

15. 

Portland,  Ore., 

Dam  and  Dikes, 

Feb. 

I» 

lCaterlal8,]Iachlnes,Sapplie8,Tool8,Eto. 


Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

Apr. 

Apr. 


11. 
11. 
11. 
12. 
12. 
12. 
12. 
t2. 
13. 
13. 
14. 
14. 
14. 
14. 
16. 
1«. 
16. 
16. 
16. 
17. 
17. 
17. 
18. 
18. 
18. 
18. 
18. 
19. 
19. 
20. 
20. 
20. 
21. 
23. 
23. 
23. 
24. 
24. 
28. 
30. 
30. 
31 

«. 

7. 


Brooklyn.  N.  T., 

Asphalt, 
Milwaukee,   Wis., 

Water  Pipe. 
Washington,  D.   C, 

Sashes  and  lYames, 
Washington,  D.  C, 

Portland  Cement, 
Pittsburg,   Pa., 

Pipe.  Valves,  E:tc., 
Grand    Rapld8,_Mlch., 

Water  Pipe. 
New  York,  N.   T., 

Timber. 

nttkburr,  b».. 

Castings, 
Indianapolis,   Ind., 

Refrigerating   Plant. 
Cleveland,    O., 

Stop  Cocks,    Etc., 
Minneapolis,  Minn., 

Launch, 
Washington,  D.  C 

Engine,    Generator, 
Columbus  Barracks.   O.. 

Electric  Fixtures, 
Washington,   D.    C, 

Heaters,  Radiators, 
Vancouver,  B.  C, 

Water  Pipe, 
Washington,  D.  C, 

Pumps.  Ralls,  Etc.. 
Mendham,  N.  J.. 

Water  Pipe,  Etc.. 
New  York.  N.  T., 

Dike  Material, 
Albany,    N.   T., 

Water  Pipe, 
Kansas  City,   Mo., 

Oil   Burning  Elqulpment. 
Abbeville.   8.  C. 

Metal  Furniture, 
Philadelphia,  Pa., 
Pumps.   Track  S<-Ale.   Etc.. 
New   York,   N.   Y.. 

Lumber, 
Chicago,   III.. 

Broken   Stone, 
New   York,    N.    Y., 

Fire  Hose, 
Brooklyn,  N.  Y., 

Broken  Stone, 
Chicago,   m., 

Luml>er. 
New   York,  N.  Y., 

Portland   cement, 
Los  Angeles.  CaL, 
Vacuum  Cleaning  System. 
Kansas  City.  Mo.. 

Boiler. 
Kansas  City.   Mo.. 

Valves.    H.vdrants, 
Savannah.    Ga.. 

Pipe.    Boilers.    Etc.. 
CMcago,   III., 

Lumber. 
Coshocton,  O., 

Metal   Furniture, 
Riverside,  Cal., 

Ice  Plant, 
Washington.  D.  C. 

Pipe.  Hose.  Etc.. 
Montreal,   Que., 


Winnipeg.  Man., 


Pump, 
Pump, 


Bremerton,  Wash,. 

Boilers,  Steel  Stack, 
Los  Angeles.  Cal.. 

Elevator  Plant, 
Washington,    D.   C, 
Rock  Drills.  Spades.   Etc., 
.  Wheeling.  W.   Va.. 

Por»'and   Cement, 
Cincinnati.    O., 

Machinery.  Etc.. 
Fort   Worth,   Tex.. 
Engine.  Generators.   Etc. 


Mar.  4 

Mar.  4 

Feb.  26 

Feb.  5 

Mar.  4 

Mar.  4 

Mar.  4 

Mar.  11 

Mar  11 

Mar.  11 

Mar.  11 

Mar  11 

Mar  4 

Feb.  26 

Feb.  26 

Feb.  26 

Feb.  26 

Feb.  19 

Mar.  11 

Mar  U 

Mar  4 

Mar  4 

Mar  11 

Mar  11 

Mar  11 

Mar  11 

Mar  11 

Mar  11 

Feb.  19 

Mar  4 

Mar  11 

Mar  11 

Mar.  11 

Mar  11 

Feb.  26 

Mar  4 

Feb.  26 

Mar  11 

Feb.  26 

Feb.  26 

Mar  11 

Mar.  1 

Mar  11 

Feb.  26 


BIDS  ASKED 
Bridces. 

Bids  are  asked  on  following  work,  tha 
.notes  being  arranged  alpliabetlcally  br 
states: 

Empira,  Colo. — Until  noon.  Mar.  18,  by  T. 
W.  Jaycox,  State  Engineer,  Denver,  Colo., 
for  complete  construction  of  reinforced  con- 
crete bridge  of  30  ft.  span  over  South  Clear 
Creek  near  Empire. 

Minneapolis,  Minn. — ^Until  11  a.  m..  Mar. 
16,  by  Hugh  R  Scott,  County  Auditor,  for 
constructing  bridges  Nos.    122  and   329. 

Independence,  Mo, — Until  11  a.  m..  Mar. 
27,  by  Oscar  Koehler,  County  Surveyor,  for 
constructing  three  3  ft.  stone  arch  culverts, 
two  4  ft.  stone  arch  culverts,  constructing 
rubble  masonry  abutments  for  bridge  and 
for  remodeling  steel  truss  bridge. 

Independence,  Mo.— Until  1  a.  m..  Mar. 
26,  by  Oscar  Koehler,  County  Surveyor,  for 
following  bridge  work:  Constructing  33  ft. 
I-beam  steel  superstructure,  a  15  ft.  I-beam 
steel  bridge,  a  17  ft.  I-beam  bridge,  and 
20  ft.  I-beam  bridge;  also  for  constructing 
concrete  abutments  for  two  bridges  and 
rubble  msisonry  abutments  for  another 
bridge. 

Santa  Rosa,  N.  Mex.— Until  Apr.  6.  ac- 
cording to  reports,  by  County  Commission- 
ers, for  constructing  wagon  bridge  over 
Pecos  River  at  this  point. 

Whitasboro,  Tex.— Until  Mar  13.  by  H. 
R.  Wallace.  County  Auditor,  Sherman,  Tex., 
for  steel  bridge  over  Sandy  Creek  north  of 
this  place. 

Vaneouvar,  B.  C. — ^Untll  noon.  Apr.  4,  by 
City  Clerk,  for  the  manufacture  and  erec- 
tion of  the  superstructure  of  the  new 
bridges  over  False  Oreek  at  Westminster 
Ave.  and  Granville  St.  Estimated  weight 
of  structural  steel  about  2,800  tons.  Waddell 
ft  Harrington.  Consntttbg  Engineers,  Kan- 
sas City,  Mo. 


BitJldliigt. 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Fort  Morgan.  Ala. — Until  1:30  p.  m..  Mar. 
30.  by  Cant.  Louis  F.  Garrard.  Jr.,  Con- 
structing Q.  M..  for  removing  old  plumb- 
ing fixtures  and  furnishing  and  Installing 
new  fixtures  In  buildings  at  Fort  Morgan. 
Ala.,  also  for  furnishing  certain  plumbing 
supplies  for  general  repair  waslt. 

Fort  Logan  H.  Roots,  Ark. — Until  3  p.  m.. 
Mar.  IS.  by  the  Constructing  Q.  M.,  for 
CMwtructlnv.  plumbing,  heating  and  elea^c 
wiring  addition  to  hospital  at  this  posfT^ 

Benlcia  Arsenal,  Cal. — ^Untll  11  a.  m.,  Apr. 
15.  by  the  Commanding  Officer,  for  con- 
structing a   brick   stable. 

Denver,  Colo. — Until  noon.  Mar.  24,  by 
Board  of  Education  at  ofllce  of  the  Archi- 
tect, David  W.  Dryden.  430  Temple  Court, 
for  construction  of  proposed  North  Side 
High   School. 

Washington.  D.  C— Until  noon.  Mar  14. 
by  District  Commissioners.  Room  43  Dis- 
trict BIdg..  for  constructing  16-room  school 
building. 

Atlanta,  Qa.- Until  2  p.  m..  Mar  18,  by 
Board  of  Education,  Frank  Orme.  Chairman 
Building  Committee,  for  erecting  new  gram- 
mar school  In  the  6th  Ward.  Harolson 
Bleckley,   Architect,  619  Empire   Bldg. 

Chicago,  III. — Until  noon.  Mar.  20,  by 
Business  Manager  Board  of  Education,  730 
Tribune  Bldg.,  for  constructing  addition  to 
Byford  School,  Iowa  St.  and  N.  Park  Ave.: 
also  for  steam  heating  for  Jackson  School. 
Brentano   School   and   Dante   School. 

Lafayette,  Ind.— Until  9  a.  m..  Mar.  16. 
by  trustees  of  the  Children's  Home,  La- 
fayette, for  the  complete  remodeling  and 
construction  of  an  addition  to  the  present 
2-story  brick  building  used  as  the  Home. 
J.  F.  Alexander  &  Son.  Architects.  Lafay- 
ette. 

Mishawaka,  Ind.— Until  Mar  12.  bv 
School  Board,  for  the  construction  of  th« 
following  school  buildings:  One  8-room 
building,  an  addition  to  the  Battell  school 
and  one  4-room  birilding  to  be  erected  on 
the    south    side   of    the   city. 

Springfield,  Mass.— T^ntil  Mar  14.  by  A.  F. 
Plllshury  of  the  Board  of  Edvication  .for 
erection  of  a.  school  building  on  Kensington 
Ave. 

Annapolis,  Md. — Until  noon.  Mar.  18.  by 
Navy  Department.  Washington.  D.  C.  for 
general  store  building  at  Naval  Academy. 
Plans,  etc.,  at  Naval  Academ.v  or  at  oflire 
of  Ernest  Flagg.  Architect,  35  Wall  St., 
New  York. 

Minneapolis,    Minn. — Until    4    p.    m..    Mar. 


18,  by  Board  of  Education.  W.  K.  Hteki. 
Secretary,  for  construction  of  Kenwood 
school  building,  also  for  construction  of  ad- 
dition to  the  Bast  and  North  High  Schoolt. 
B.  S.  Stebbins,  Architect,  614  M&aoolc 
Temple. 

Stillwater,  Minn. — Until  noon.  Mar.  J«.  by 
State  Board  of  Control.  Capitol,  St.  Paul, 
for  erection  and  completion  of  a  factory 
building,  warehouse,  watertower,  and  boiler 
house  at  new  state  prison,  Stillwater.  Clar- 
ence H.  Johnson,  Architect.  712  Manhattu 
Bldg.,    St.    Paul. 

Jackson,  .Miss. — Until  3  p.  m.,  Apr.  10,  b; 
James  Knox  Taylor.  Supervising  Archltert 
Washington,  D.  C,  for  the  construction  of 
an  extension  to  and  the  remodeling  of  tbt 
U.  S.  Post  Office  and  Court  House  at  Jack- 
son. Miss.,  Including  plumbing,  gas  plploc. 
heating  apparatus,  electric  wlrtnc  and  con- 
duits. 

Wimbledon,  M.  Oak.— Until  Mar.  17.  by 
Rev.  G.  Blerens.  Chairman  Building  Com- 
mittee,  for  erection  of  a  brick  church. 

Crete.  Neb.— Until  Mar  22.  by  Board  oJ 
Education.  W.  H.  PoUett.  President,  for 
construction  of  new  Third  Ward  school 
building  and  for  an  addition  to  the  I^n 
Ward  school  building. 

•  P?rt  Totten,  N.  v.- UnUI  10  a.  m..  Apr 
4,  by  Constructing  Q.  M.,  for  making  r«- 
pain  and  alterations  to  building  No.  34  tx 
Port  Totten,  N.  Y.,  to  make  It  aultable  for 
use  as  a  commissary  storehouse. 

Ithaca,  N.  v.- Until  3  p.  m.,  Apr  15.  by 
James  Knox  Taylor,  Supervising  Ardilteo. 
Washington,  D.  C.  for  the  construcilim 
(complete)  of  the  U.  8.  Post  Office  at  IU«- 
ca,  N.  Y. 

Tompklnsvllla,  N.  Y.— Until  1  p.  m..  lUr 
28,  by  the  Light  House  Engineer,  for  U» 
erection  of  a  Keeper's  dwelling  at  Stonliii- 
ton  Breakwater  Light  ft*~^'T*c  ffir— ^^       ', 

Canton,  Ov— Until  Mar  27,  by  Board  of 
Education  for  erecUon  of  eight-room  school 
building  on  Summit  St.  Oscar  Stelner.  Ar- 
chitect 

Chamberaburg,  Pa.— Until  Mar  IT,  by  J. 
A.  Selders,  Secretary  Board  of  Kdocation. 
fbr  constructing  new  school  building.  M.  R 
Rhodes  Is  Architect 

Pittsburg,  Pa.— UnUI  11  a.  m..  Mar  IS. 
by  Edward  O.  I.ang,  Director  Departawot 
Public  Safety,  for  building  an  engtne  boo» 
In  the  18th  Ward  and  a  Are  engine  and 
police  station  In  the  32nd  Ward.  SpecMca- 
tlons.  etc..  with  H.  Chllds  Hodgena  «n 
ith    Ave.,   Pittsburg. 

Hot  Sprlnos,  S.  Dak.— Until  ncMMi.  Mar 
28,  by  W.  A.  Tucker,  Treasurer,  Battir 
Mountain  Sanitarium.  N.  H.  D.  V.  8.,  Hoi 
Springs,  South  Dakota,  for  fumlahing  ua- 
terials.  labor,  etc..  for  plumbing  and  other 
work  for  Installing  Hydrotherapeutlc  Equip- 
ment at  Battle  Mountain   Sanitarium.         • 

Memphis,  Tenn.— Until  noon.  Mar.  21.  br 
John  Galsford,  Architect,  for  constnictioa  of 
new   Y.   M.   C.    A.    building. 

Tyler,  Tax.— Until  3  p.  m.,  Apr.  ».  br 
James  Knox  Taylor,  Supervising  Architect. 
Washington.  D.  C,  for  the  low  praasoi* 
st^m  heatiiig  apparatus  for  the  tJ.  8.  Pwt 
Office  and  Court  House  Building  and  ex- 
tension  thereto  at  "Tyler,   Tex. 

Mllwaukaa,  Wis.— UnUI  10:30  a.  m..  Mar 
26,  by  Board  Public  Works,  Charles  J 
Poetsch.  Chairpiap.  for  constructing  pubUr 
natatorium  on  southwest  comer  of  Center 
and  Richards  Sts. 

Roads  and  Streets. 

Bids  are  asked  on  following  worK.  the 
notes  being  arranged  alphabetloallr  If 
states: 

Fort  Morgan,  Ala. — Until  1:S0  p.  to.  Ma-' 
'M>  by  Capt  Louis  P.  Garrard,  Jr..  Con- 
structing Q.  M.,  for  construction  of  TitriOKl 
brick   roads  at  this  post 

Montgomery,  Ala. — Until  noon.  Mar.  IC 
by  County  Board  of  Revenue.  J.  T.  Bullen 
County  Engineer,  for  grading  and  rravellac 
10  miles  of  the  MobUe  road.  10  miles  ef 
the  Carter  Hill  road  and  neariy  SH  ariio 
of  the   Ramer  and,  Dublin  road. 

Chicago,  III.— Until  11  a.  m..  Mar.  26.  by 
Department  Public  Works,  1X6  City  HaH.  t»r 
furnishing  and  delivering  A.  F.  Shumaii'> 
composite  wood  and  asphalt  or  a  pavement 
equally  as  good,  at  the  various  bridcea  anJ 
viaducts  In  the  city  of  Chicago  during  t*' 
period   ending  Dec.   31,   1908. 

Jollet,  III.— Until  10  a.  ra..  Mar.  I«.  >-i- 
Board  Local  Improvements.  William  :< 
Welch,  Clerk,  for  grading  and  paving  Cami> 
bell  St.  with  sheet  asphalt 

Columbus,  Ind. — Until  X  p.  m..  Apr.  C,  bi 
County  Commissioners  for  ronvtruotion  of 
three  miles  of  gravel  roads  In  Nineia* 
Township. 

Elkhart,   Ind,— Until  2  p.   rl.  Mar.   16.   bf 
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G.  Wllklnaon,  City  Clerk,  (or  construct- 
ic  20,M1  a<).  yds.  of  brick  pavement  In 
outh  Main  St  Estimated  cost  Is  $40,898. 
.  M.   Smith,  City  Civil  Engineer. 

Fort  B«njamln  Harrison,  Ind. — Until  11  a. 
L,  Mar.  31.  by  Capt.  Q«o.  H.  Penrose,  Q. 
I.,  for   constructing  a  gravel   road  at   this 

ost. 

Indianapolis,  Ind.— Until  10  a.  m..  Mar.  18. 
y  Board  Public  Works,  for  grading  and 
Kvlng  sidewalks  on  Washington   St. 

Indianapolis,  Ind. — Until  10  a.  m..  Mar. 
i,  by  Board  Public  Works,  for  grading  and 
KVlng   roadway  of  portion,  of  St.   Clair  St. 

Rushvllla,  Ind.— Until  2  p.  m.  .Apr.  2.  by 
ounty  Commissioners,  for  construction  of  a 
revel  road,  21.384  ft.  long. 

VIncannaa,  Ind. — Until  2  p.  m.,  Apr.  7.  by 
ounty  Commissioners,  for  construction  of 
hree   miles   of   gravel   road. 

Woodruff  Placs,  Ind.— Until  8  p.  m..  Mar. 
S,  by  Frank  H.  Goheen,  Town  Clerk  for 
radlng  and  paving  with  concrete.  Certi- 
ed  check  for  3250  required  with  bid.  Mc- 
leans  &  Tripp,  Engineers,  State  Life  BIdg., 
ndianapolls,    Ind. 

Baltimore,  Md.— Until  11  a.  m..  Mar.  18, 
y  Commissioners  for  Opening  Streets,  Eu- 
ene  F.  Rodgers,  Clerk,  to  grade,  curb,  gut- 
er  and  pave  with  sheet  asphalt,  asplialt 
locks.  vftrlOed  brick  or  bltullthlc,  North 
ive.   from   Fayson  St.    to   12th  St. 

Baltlmofv,  Md,— Until  11  a.  m..  Mar.  18. 
y  B.  T.  Fendall,  City  Engineer,  for  grad- 
ng,  curbing  and  paving  with  Belgian  blocks 
•ortlon  of  Monroe  St.  and  for  paving  with 
Itritled   brick  portion  of  liakewood  Ave. 

Salisbury.  Md.— Until  noon.  Mar.  17.  by 
"ounty  Commissioners,  Thomas  Perry, 
'lerk,  for  grading  and  macadamixlng  two 
nlles  of  road  between  Salisbury  and  Quan- 
Ico. 

Kalamasoo,  Mich, — Until  6  p.  m..  Mar.  16, 
>y  City  Clerk,  for  laying  about  44.000  sq. 
'ds.  of  pavement. 

St  Louis,  Mo. — Until  noon.  Mar.  17,  by 
ioard  Lxtcdl  Improvements,  W.  B.  Dryden, 
5rcr*-tary,  for  Improving  and  reconstructing 
1  number  of  streets. 

A<b>iry  Park,  N.  J.— Until  Mar.  18.  by  City 
rierk,  tor  paving  Mattison  and  Cookman 
vvra,  and  three  blocks  on  Bond  St.  Bids 
ir«  asked  on  brick  or  other  block  pavement. 

Semervlllo,  N,  J.— Until  11  a.  m..  Mar.  24. 
>y  County  Freeholders,  for  grading  and 
nacadamising  three  roads  of  a  total  length 
It  about  6H  miles.  Joshua  Doughty,  Jr., 
"ouoty  Boglneer,  Somervilie. 

Reno.  Nov.- Until  4  p.  m..  Mar.  23,  by  H. 
3.  Christie,  City  Clerk,  for  grading  and 
nacadamising. 

Brooklyn,  N,  Y.— Until  11  a.  m..  Mar.  18. 
>y  Bird  8.  Coler.  Borough  President,  for 
sylng  32,214  sq.  ft.  of  cement  sidewalk  on 
Jrd   St 

Cincinnati,  O. — Until  noon.  Mar.  27,  by 
>aniy  Commissioners.  Fred  Dreihs,  Clerk, 
or  work  under  speclflcatlons  No.  .670:  Im- 
irovement  of  Mt  Nebo  CUft  road  from 
4™.  Jane  Hayes  comer  to  Uugan  Gap,  Ml- 
imi  Township. 

Canonsburg,  Pa.— Until  Mar.  16,  by  W.  C. 
}lack.  Borough  Clerk,  for  1,600  ai\.  yds.  of 
ating  and   curbing, 

Harrlsburg,  P«. — Until  Apr.  2,  by  Joseph 
V.  Hunter.  State  Highway  Commissioner. 
Urrlsburg,  for  constructing  following  State 
nads:  Lopes  Road,  9,675  ft..  In  Colley 
'ownshlp,  Sullivan  County;  Colley  Corners 
loHd.  10,467  ft.;  North  Strabane  Township 
t<sd.   Washington  County,  13,250  ft. 

Paint,  Pa. — Until  Apr.  3,  by  Joseph  W. 
lunter.  State  Highway  Commissioner,  Har- 
Isburg,  for  constructing  13,350  ft.  of  State 
md  In  Paint  Township,  Somerset  County. 

Scranton,  Pa. — Until  10  a.  m..  Mar.  16. 
T  C.  R.  Acker,  Director  Public  Works, 
•r  constructing  bltullthlc  pavement  on 
fm  Market  and  Oreen  Ridge  Sts.,  and 
■pouse  Ave. 

Somersat,  Pa, — Until  Apr.  3,  by  Joseph 
9.  Hunter,  State  Highway  Commissioner, 
iKTisburg,  Pa.,  for  reconstruction  of  Na- 
jtnal  pDce  from  borough  itne  of  Somerset. 
iWarrwt,  Pa.— Until  Mar.  18.  by  J.  W. 
|<Knlatid,  Steward  State  Hospital,  for  iiav- 
ft  driveway. 

[Laurens,  S.  C. — Until  noon.  Mar.  16,  by 
f.  H.  Gllkerson,  City  Clerk,  for  about  9.671 
1  yds.  of  paving  with  vitrified  brick,  bltu- 
ftlc,    wood    block    or   other   pavement,   and 

ir  2,991   aq.    yds.    of   cement   sidewalks. 

Memphis,   Tenn. — Until    3    p.    m..    Mar.    12, 

r    Fire   and    Police    Commissioners.    E.    M. 

tugl^as.    City    Register,    for    grading    and 

festructlng   concrete    foundation    on    South 

b  8t 

Palestine,   Tex.— Until   Mar.    25.    by    S.    P. 

■en.   City   Secretary,   for  about    25,000   sq. 

b.  of  paving. 


Milwaukee,  Wis.— Until  10:30  a.  m.,  Mar. 
18,  by  Board  Public  Works.  Charles  J. 
Poetsch,  Chainnan,  for  grading  and  macad- 
amising  portions  of  11  streets;  also  for  con- 
structing cement  curb  and  sidewalks  on  a 
number  of  streets. 

Milwaukee,  Wis.— UntU  10:30  a.  m..  Mar. 
17,  by  Board  Public  Works.  Charles  J. 
Poetsch,  Chairman,  for  the  following  work: 
Removing  the  present  old  cedar  block  pave- 
ment and  replacing  the  same  by  macadam- 
ising the  roadway  and  paving  the  gutters 
with  stone,  on  Fourth  St.;  certified  check 
for  $450  required  with  bid.  For  paving  the 
roadway  with  a  permanent  granite  block 
pavement  having  a  concrete  foundation  and 
curbing  the  sidewalks  with  stone  told  curb- 
ing to  be  reset),  on  Cherry  St.  and  5th 
St.;  certified  check  for  $1,200  required  with 
bid.  For  paving  the  roadway  with  a  per- 
manent asphalt  pavement  having  a  con- 
crete foundation  and  curbing  the  sidewalks 
with  stone  (old  curbing  to  be  reset),  on 
5th  St.  and  National  Ave.;  certified  check 
for   $900   required   with   bid. 

Sheboygan,  Wis,— Until  4  p.  m..  Mar.  14. 
by  Board  Public  Works,  for  grading  and 
macadamising  portion  of  Niagaia  St. 

Sewen. 

Bids  are  asked  on  following  work  the 
notes  being  arranged  alphabetically  by 
states: 

Fort  Morgan,  Colo. — Until  8  p.  ni..  Mar. 
31,  by  C.  C.  Rlckel,  City  Clerk,  for  con- 
structing 56,000  ft  8  In.,  3,100  ft  10  in., 
6.300  ft.  12  In.,  and  2,400  ft  15  in.,  sewer; 
48  ft.  16  In.  cast  Iron  outlet,  125  manholes, 
27  flushtanks  and  4,000  ft.,  %  In.  water 
service  pipe.  C.  H.  Meeker,  Engineer,  Otll- 
clal  advertisement  will  be  found  elsewhere 
In   this  Issue. 

Remsen,  la, — I'ntU  7:30  p.  ra..  Mar.  27,  by 
A.  Paschke,  Town  Clerk,  for  the  construc- 
tion of  a  sewage  dUposal  plant,  consisting 
of  a  sewage  tank  of  about  15,700  gallons 
capacity,  and  two  sand  filter  beds,  each 
of  about  6.000  sq.  ft.  area;  and  for  the  con- 
struction of  sewers  as  follows:  About  2,775 
ft  of  12  in.  and  1,555  ft.  of  8  In.,  with  sub- 
drains  and  other  suitable  appurtenances.  A. 
Maraton  and  F.  M.  Okey,  Engineers,  Ames, 
la. 

Bloomlngton,  III. — Until  2  p.  m..  Mar.  12. 
by  Board  Local  Improvements,  K.  H.  Pack- 
ard, Clerk,  for  constructing  15  In.  and  12 
In.    vitrified   pipe  sewer  In  Oak  St. 

Cairo,  III,— Until  10  a.  m..  Mar.  16.  by 
Board  Local  Improvements,  Ernest  Nord- 
man.  Secretary,  for  constructing  vitrified 
tile  pipe  sewers  In  Division  St.,  Center  St 
and  21st  St 

Jollet,  III.— Until  10  a.  m..  Mar.  16,  by 
Board  Local  Improvements,  William  S. 
Welch.  Clerk,  tor  constructing  system  of 
sewers  in  Jackson,   Clay  and  other  streets. 

Indianapolis,  Ind. — Until  10  a.  m..  Mar.  18. 
by  Board  Public  Works,  for  constructing 
two  local  sewers. 

Indianapolis,  Ind. — Until  10  a.  m..  Mar.  16, 
by  Board  Public  Works,  for  constructing 
two   local   sewers. 

Marlon,  Ind, — Until  9:30  a.  m..  Mar.  20. 
by  Board  Public  Works,  John  O.  Wilson, 
Clerk,  for  constrULtIng  West  Marion  com- 
bined sewer  and  two  laterals. 

Normal  City,  Ind.— Until  8  p.  m..  Mar.  23. 
by  James  G.  Mendenhall,  Town  Clerk,  for 
constructing  sewer,  to  be  of  16  in.,  18  In., 
20  in.,  and  24  In.  pipe  and  2  ft  by  3  ft.  brick. 
Normal  City  Is  a  suburb  of  Muncle,   Ind. 

Grand  Rapids,  Mich, — Until  8  p.  m..  Mar. 
19,  by  Board  Public  Works,  for  completion 
of  sewer  along  West  Side  Ditch  from  11th 
St  to  North  St,  the  work  including  1,908 
ft  48  in.,  1,287  ft  36  In.,  and  1,334  ft  SO 
In.  circular  sewer.  Official  advertisement 
will  be  found  elsewhere  Ir  this  issue.  L. 
W.  Anderson,  City  Engineer. 

Ely,  Minn. — See  under  Bids  Asked— 
Water   Supply. 

Buffalo,  N.  v.— Until  11  a.  n,..  Mar.  18,  by 
F.  O.  Ward,  Commissioner  Public  Works, 
for  constructing  42  in.  brick  and  39  In.  Iron 
pipe  sewer  In  Potters  Road;  also  for  15  In. 
tile    sewer    in    Cambridge    Ave. 

Cleveland,  O. — Until  noon,  Mar.  12.  by  A. 
R.  Callow.  Secretary  Hoard  Public  Service, 
for  constructing  sewers  In  portions  of  E. 
87th  St.,  E.  123d  St,  Kinsman  Road,  Manor 
Ave.,  Mt.  Auburn  Ave.,  Flatten  Ave..  St. 
Clair  Ave.,  W.   17th  St  and  W.  38th  St. 

Corlett,  O. — Until  noon.  Mar.  25,  by  W.  H. 
Jantzen.  Village  Clerk,  for  constructing  sew- 
ers In  Miles,  Sunset,  Ransom,  Yale,  Har- 
court,  Hayes,  Wheeler,  Rice,  Harvard  and 
Leonard  Sts.  Plans,  etc.,  from  Courtney 
Engineering  Co.,  407  American  Trust  Bldg., 
Cleveland,  O. 

Lancaster,  O. — Until  noon,  Apr.  1,  by 
Board     Public     Service,     Geo.     H.       Brown, 


Chairman,  for  constructing  certain  sewers  In 
Storm  Water  Sewer  District  No.  3.  Certi- 
fied check  for  $500  required  with  bid. 

Put  In  Bay,  O.— Until  Apr.  2,  by  this  city, 
for  constructing  sewers.  Chas.  E.  DeWItt, 
Port  Clinton,   O.,   Is  Engineer. 

Norman,  Okia, — Until  8  p.  m..  Mar.  23,  by 
this  city.  John  E.  Miller,  Mayor,  for  con- 
structing sanitary  sewer  system.  M.  A.  Elarl 
A  Co.,  Engineers,  Muskogee,  Okla.  See  also 
under   Bids   Asked— Water    Supply. 

Dunmore  (P.  O,  Sta.,  Scranton),  Pa, — 
Until  8  p.  m..  Mar.  16,  by  Leslie  S.  Marsh, 
Borough  Secretary,  for  constructing  sewers. 

Wllliamsport,  Pa.— Until  noon.  Mar.  16,  by 
this  city,  for  constructing  sewers  on  Wal- 
nut, West  4th,  Church,  Louisiana  and  New- 
berry  Sts.      James   F.    Fisher,    Engineer. 

Huron,  S,  Dak. — Until  8  p.  m.,  Apr.  10,  by 
M.  Schoenert,  City  Clerk,  for  constructing 
two   main    lines  of   sewer. 

Fort  Casey,  Wash,— Until  11  a.  m..  Mar. 
26,  by  Chief  Q.  M.,  Vancouver  Barracks. 
Wash.,  tor  repairing  and  extending  sewer 
outlet  at   Fort   Casey. 

Vancouver  Barracks,  Wash, — Until  11  a. 
m..  Mar.  20,  by  the  Constructing  Q.  M.,  for 
furnishing  labor  and  material  required  to 
construct  an  extension  to  the  sanitary  sew- 
erage   system   of   the    post 

North  Milwaukee.  Wis.— Until  Mar.  16 
(change  of  date).  t>y  B.  H.  Klamp,  Village 
Clerk,  for  constructing  six  filter  beds  and 
furnishing  pumping  machinery.  W.  G. 
Khrcholfer,  Engineer,  Madison,  Wis.  Official 
advertisement  will  be  found  elsewhere  in 
this  Issue. 

Water  Supply. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Morenci,  Arli — C.  P.  Chester,  Superintend- 
ent Morencl  Water  Co.,  advises  us  that  the 
company  is  planning  to  construct  immedi- 
ately covered  steel  tanks  for  an  additional 
storage  capacity  of  500,000  gallons.  The 
work  will  be  done  by  contract. 

Atlanta,  Oa.— Until  6  p.  m.,  Apr.  1,  by 
Water  Commissioners,  Park  Woodward, 
General  Manager,  for  the  construction  of  a 
new  reservoir,  requiring  removal  of  about 
125,000  cu.   yds.  of  material. 

Jollet,  III.— Until  10  a.  m..  Mar.  16,  by 
Board  Local  Improvements,  William  S. 
Welch,  Clerk,  for  constructing  water  main 
In  Liberty  St 

Ely,  Minn,— Until  8  p.  m..  Mar.  17,  by  L. 
J.  White,  City  Clerk,  for  laying  about  2,400 
ft.  of  6  In.  water  pipe  and  20(5  ft  of  8  In. 
water  pipe;  and  about  2,100  ft.  of  8  In.,  and 
1,400  ft  of  10  and  12  In.,  sewer  pipe.  City 
will    furnish    pipe   and    hydrants. 

Stillwater,  Minn.— Until  noon.  Mar.  30.  by 
State  Board  of  Control,  Capitol,  St.  Paul, 
for  erection  of  water  tower  at  new  state 
prison  at  Stillwater.  Clarence  H.  Johnston. 
Architect,  712  Manhattan  Bllg.,  St  Paul. 
See   also   under   Bids   Asked— Buildings. 

McOrawvllla  (P.  O.  McOraw),  N.  Y.— Un- 
tU Mar.  30,  bv  Water  Commissioners,  for 
construction  of  water  works,  W.  G.  Stone, 
Engineer,  Mann    Bldg.,    Utica,  N.   T. 

Rome,  N,  Y,— Until  noon.  Mar.  26,  by 
Water  and  Sewer  Commissioners,  H.  S.  Bo- 
dell,  Chairman,  for  construction  of  a  dam 
on  Fish  Creek  with  all  Its  accessories;  also 
a  tunnel  about  5,500  ft.  long;  also  a  36-ln. 
masonry  aqueduct  about  31,000  ft.  long;  also 
a  12,000,00»-gallon  distributing  reservoir,  all 
with  their  accessories.  Knight  &  Hopkins, 
Engineers,    Rome,    N.    T. 

Hudson,  O. — Until  Mar.  25  for  construct- 
ing water  works  here.  D.  M.  Hosford,  En- 
gineer,   Caxton    Bldg.,   Cleveland,    O. 

Norman,  Okla.— Until  8  p.  m..  Mar.  23,  by 
this  city,  John  E.  Miller,  Mayor,  for  furnish- 
ing and  laying  several  miles  of  cast  Iron 
water  mains.  M.  A.  HJarl  &  Co.,  Engineers, 
Muskogee,  Okla.  See  also  under  Bids  Asked 
— Sewers. 

Richmond,  Va. — Until  4  p.  m..  Mar.  16. 
by  E.  F.  Morgan,  Superintendent  Virginia 
Penitentiary,  for  erecting  a  steel  tower  and 
tank,  50,000  gallons  capacity:  2  pressure 
tanks,  10,000  gallons  each,  and  1  steam 
pump,   200   gallons  per   minute. 

Bzcavatioa,  Earth  and  Roek. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

New  London,  Conn. — Dredging. — Until 
noon,  Apr.  J,  by  MaJ.  Harry  Taylor,  U.  S. 
Engrs.,  for  dredging  in  Connecticut  River, 
Conn. 

Nevada,    la,— Ditch    Work.— Until   Mar.    20, 
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Seranton,  Pa. — Foundation  Work. — Until 
Uar.  19,  by  the  School  Board.  E.  D.  Fellows, 
Secretary,  for  constructing  piers  under 
schools.     M.  S.  KniKht  is  ETngineer. 

Riehmend.  Vs.— Wall.— UntU  S  p.  nu  Mar. 
K.  by  the  Superintendent  of  Water  Works, 
Clbr  Hall,  for  the  construction  of  feeder 
wall  from  station  10>  12  westwardly:  rein- 
forcing  wall  from  Station  121  westwardly 
and  backflUinK  of  wall  from  Station  114 
to  III.  Certified  check  for  $500  required 
with  bid. 

Milwaukee.  Wis.— Hauling.— Until  10:30  a. 
m..  Mar.  17.  by  Board  Public  Works, 
Charles  J.  Poetsrh,  Chairman,  for  hauling 
and  delivering  water  pipe,  hydrants  and 
special  castings  as  may  be  required  by  the 
Water  Department   during  the   year   1S08. 

HaterlAlB,Hachiiies,Snpplles,Tools,Etc. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alpbabetically  by 
statea: 

Washington,  D.  C. — Rock  Drills,  Spades, 
Etc— Until  10:30  a.  m..  Mar.  30,  by  Lt.  Col. 
If.  F.  Hodges,  Oeneral  Purchasing  Officer, 
Isthmian  Canal  Commission,  for  furnishing 
under  Circular  429 — Rock  drills,  hose,  push 
and  hand  cars,  tin  shop  machines  and  hand 
tools,  milling  cutters,  cartmrundum  wheels, 
wrenches,  vises,  lathe  dogs,  hand  bolt  clip- 
pers, machetes,  spades,  rail  tongs,  hose 
clamps.  Iron  washers,  chain  fasteners  for 
dump  cars,  steel,  naval  brass,  Tobin  bronse. 
Babbitt  metal,  chain.  Iron  pipe,  valves, 
water  gauges,  gauge  cocks,  grease  cups, 
padlocks,  blow  torches,  cork  fenders,  win- 
dow glass,  R.  R.  flags,  chamois  skins, 
matches,  graphite,  magnesia  boiler  and  pipe 
covering,  plastic  cement,  tar,  pitch,  paints, 
varnish,  lumber,  piles,  cross  ties,  wooden 
tie  plugs,   etc 

Washington,  D.  C. — Entine,  Generator. — 
Until  10:30  a.  m..  Mar.  14,  by  Lt.  Col.  H. 
F.  Hodges,  General  Purchasing  Officer,  Is- 
thmian Canal  Commission,  for  furnishing 
under  Circular  430— engine  and  generator 
and   engine   driven  exciter. 

Savannah,  Qa. — Pipe,  Boilers,  Etc. — Until 
Mar.  20,  by  Water  Committee,  C.  G.  Wil- 
kinson, Ciialrman,  for  furnishing  water 
works  materials  as  follows:  Approximately, 
490  tons  of  8,  10,  12  and  16  in.  cast  Iron 
pipe,  and  approximately,  14  tons  of  special 
castings:  20  hydrants  and  44  valves,  two 
ISO  H.-P.  boilers,  one  air  compressor.  H. 
S.  Jaudon,   Engineer,  Savannah. 

Chicago,  III. — Lumber. — Until  11  a.  m.. 
Mar.  18,  by  Department  Public  Works,  325 
City  Hall,  for  furnishing  lumber  for  Bu- 
reau of  Engineering;  also  until  11  a.  rti.. 
Mar.   19,   for  lumber  for  Bureau  of  Sewers. 

Chicago,  III. — Lumber. — Until  11  a.  m.. 
Mar.  21,  by  Department  Public  Works,  328 
City  Hall,  for  furnishing  and  delivering  at 
the  various  bridges  and  viaducts  in  the  city 
of  Chicago,  white  pine,  yellow  pine,  white 
oak,  and  maple  lumber,  approximately  as 
follows:  White  pine,  258,000  ft.  B.  M.:  yel- 
low pine.  136.000  ft.,  B.  M.;  maple,  16,000 
ft,   B.    M. 

Chicago,  HI. — Broken  Stone. — Until  noon. 
Mar.  iC  by  South  Park  Commissioners.  E. 
O.  Shumway.  Secretary,  B7th  St.  and  Cot- 
tage Grove  Ave.,  for  the  quantity  of  crush- 
ed limestone  of  various  sixes  ttiat  they  may 
order  between  Mar.  1,  1908.  and  Mar.  1, 
1909,  for  various  uses  In  Various  parks  and 
boulevards,  approximately   9,000  yds. 

Indianapolis.  Ind. — Refrigerating  Plant. — 
Until  10  a.  m..  Mar.  13,  by  Board  of  Public 
Works,  for  Installing  a  refrigerating  plant 
at  the  city  hospital. 

Minneapolis.  Minn. — Launch. — Until  2  p. 
m..  Mar.  14,  by  Park  Commissioners,  J.  A. 
RIdgway,  Secretary,  City,  for  furnishing  a 
30   to   40   passenger  gasoline   launch. 

Kansas  City,  Mo, — Valves.  Hydrants. — 
Until  2  p.  m..  Mar.  20,  by  Everett  Elliott, 
Secretary,  Board  Public  Works,  for  furnish- 
ing 300  6  In.  hub  and  gate  valves,  and  100 
5  in.   standard  double  nonle   fire  hydrants. 

Kansas  City,  Mo, — Oil  Burning  Equip- 
ment.— Until  2  p.  m..  Mar.  17.  by  Everett 
Elliott,  Secretarj'.  Board  Public  Works,  for 
oil  burning  equipment  for  steam  boilers,  for 
paving  and  road,  and  for  laundry  equip- 
ment for  the  General  Hospital  at  24th  and 
Locust    Sts. 

■  Albany,  N.  Y.— Water  Pipe.— Until  3  p.  m.. 
Mar.  16.  by  Board  of  Contract  and  Supply, 
Isidore  Wachsman,  Clerk,  for  furnishing 
ca«t    Iron   water  pipe  for   Bureau  of  Water. 

Brooklyn,  N.  Y. — Broken  Stone.- Until  11 
a  m..  Mar.  18.  by  Bird  S.  Coler,  Borough 
President,  for  furnishing  and  delivering  810 
ou.  yds.  broken  trap  rock  and  270  cu,  yds. 
trap   rock   screenings. 

New  York,  N.  Y,— Portland  Cement.- 
Until  3  p.  m..  Mar.  19,  by  Park  Board.  Ar- 
senal  Bldg.,   5th   .\ve.  and  64th  St.,  for  fur- 


nishing and  delivering  300 
cement  for  parks  in  Bronx 

New  York,  N.  Y.— Fire  I 
a.  m..  Mar.  18,  by  Hugh  Bi 
miaaioner.  157  E.  ilVa.  St 
and  delivering  20,000  ft.  of 
ber  fire  hose. 

New  YOfIc,  N.  Y.— Lumb 
m..  Mar.  18,  by  Robert  W 
misaioner  of  Charities,  Foe 
for  furnishing  and  dellverii 

Cincinnati,  O. — ^Machlner 
p.  m.,  Apr.  6.  by  Lt.  CoL 
U.  S.  Engineers,  for  tumii 
Ing  boilers,  machinery,  etc. 

Cleveland,  O. — Stop  Cc 
noon.  Mar,  13,  by  Board  I 
R.  Callow,  Secretary,  for 
corporation  cocks,  stop  co< 
waste  cocks  that  may  be 
1908. 

Coshocton,      O. — Metal 
noon.    Mar.    23,    by    Count; 
for   necessary     metal     fur 
County  Clerk's  and   Probat 
Plans,    etc.,    with    C.     R. 
Auditor,  Box   276.   Coshoct< 

Pittsburg,   Pa. — Castings. 
Mar.    12   by  A.    B.    Shephei 
lie  Works,  for  furnishing 
large  steel  castings  for  th< 
ing  station. 

Winnipeg,  Man. — Pump.- 
by  Board  of  Control.  H.  Pe 
for  supplying  pump  of  2 
capacity   with  electric  mot 


CONTRACTS 

The  following  contracts 
cently: 

Preecott,  Ark. — Bridge.— 
tlon  Co..  85th  St.  and  Stew 
III.,  at  $11,200,  for  const 
bridge  over  Little  Misaoui 
tosh   Bluff   for  the    county 

Pocatello,  Idaho. — Brldga 
Co.,  Denver,  Colo.,  at  SIO, 
Ing  steel  bridge  over  Snal 
Ford. 

Atlanta,  Ga. — Sewers,  St 
Following  contracts  hare 
city  for  work  for  the  yeai 
Construction  Co. :  curbinit 
Georgia  Granite  Co.:  conci 
sheet  metal  sidewalks.  Soi 
ment  Co.;  cement,  Sclpli 
Withers  Foundry  *  Machi 

Montlcello,    Ind. — Road 
Spencer,    Wolcott,    Ind..    a1 
structlng  stone  road  in   P 
for  the  county. 

Paoll,  Ind. — Gravel  Re; 
awarded  contracts  for  thr 
follows:  Abydeil  and  Ora 
P.  Turley,  at  $2,615;  Pao 
Road.  Banks  Lindley.  at 
Road,  Etwood  Johnson,  at 

Salem,  Ind. — Road  Work 
Co.r  Marlon.  Ind.,  at  $17.19 
five  roads  for  comity. 

Terre  IHaute,  Ind. — Roa< 
Brasil,  Ind..  at  $9,775.  for 
cadam  road  in  Henry  Ct 
the  county. 

Baltimore,  Md. — Sewer.— 
struction  Co..  Baltimore,  i 
tension  of  sewer  down  Lig 
west  on  Hill  St.  to  Sliarp 

Evart,  Mich. — Sewer. — J 
Grand  Rapids,  Mich.,  for  i 
for  this  village. 

St.    Louis,    Mo, — Sewers.- 
dergast  Construction  Co., 
structlng  sewer  in  Nebrasl 
Reilly  Construction  Co.  at 
In  Ferry  St. 

Falrbury,  Neb.— Bridxe  \ 
son.  City  Engineer,  Info 
Standard  Bridge  Co.  of 
been  awarded  the  contra 
Commissioners,  for  bulldin 
for  the  ensuing  year  for 
The  contract  prices  are: 
superstructure.  $3.75  per 
sawed  flr  lumber  $41  ant 
driven   40  eta.   per   foot. 

Ellenvllle,  N.  Y.— Brid 
struction  Co..  Albany.  N. 
bridges  for  this  town. 

Syracuse,  N.  Y — Sewer. 
$4,260,  for  constructing  8 
Burdlck  Ave.,  and  similar 

Jefferson,  O. — Bridges.— 
sloners  have  awarded  foil 
tracts:  Five  concrete  brid 
Riley  Johnson;  concrete  I 
to  R.  P.  Burnett;  two  sti 
dover,   to   Brookville  Bridi 
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Portsmouth,  O. — Paving. — ^Keltey  Bros,  for 
psTlng  New  Flndlay  St.  with  brick:  cement 
curb  and  gutter  will  be  used. 

Tolodo,  O. — Bftvlng. — Oarilgan  Bros.,  at 
124,664,  for  repavlng  Fulton  St.  with  asphalt; 
S.  J.  Pickett,  at  ^,994  for  paving  Scott  St. 
with  brick. 

Upper  Skndusky,  O. — Sewer  Outlet. — S.  R 
Houser,  Upper  Sandusky,  at  $7,043,  for  con- 
ftrucUng  sewer  system  outlet  here. 

Guthrie,  Okla.— Water  Pipe. — Dlnunlck 
Pipe  Co.,  at  I2S.80  per  ton  for  fumlshlDK 
lOU  tons,  4  In.,  7S  tons.  6  In.,  and  26  tons,  8 
[n.    cast    Iron  water  pipe. 

Allentown,  Pa. — Sewer. — Oeorge  H.  Hard- 
ner,  for  constructing  sewer. 

New  Castle,  Pa. — Sewer.— Patrick  Joyce. 
Toungstown,  O.,  at  $14,206,  for  constructing 
5th  ward  storm  sewer. 

Bradford,  Pa. — Sewer. — John  Sheehan  for 
constructing  sewer  in  Fisher  Ave. 

Reading,  Pa. — Garbage  Collection. — Read- 
ing Sanitary  Reduction  Co.,  at  $2.74  per  ton, 
for  one  year. 

Charleston,  W.  Va.— Paving,  Sewer— Pfaff 
A  Smith,  at  $5,940,  for  paving  Hansford  St., 
and  laying  sewer  therein. 

Montreal,  Que. — Railroad  Work. — Foley, 
Welch  &  Stewart,  successors  to  Foley  Bros., 
Laraen  &  Co.,  are  stated  to  have  been 
awarded  the  contract  for  building  100  miles 
of  the  Grand  Trunk  Paclflc  Railway  be- 
tween Prince  Rupert  and  Kltsalas  Canyon 
on  the  Skeena  River.  The  contract  will 
amount  to  $6,000,000  or  $7,000,000,  or  an  av- 
erage of  $70,000  a  mile.  It  Is  understood 
that  construction  work  will  be  begun  at 
Prtnc«  Rupert  and  Kltsalas  Canyon  eariy  in 
April  and  that  most  of  the  contract  will  be 
sublet. 


PROJECTED  WORK. 
Bridges. 

Items  Arranged  Alphabetically  by  States. 

Canon  City,  Colo.— Counties  of  Fremont 
and  Teller  will  Jointly  build  a  bridge  over 
Four-Mile  Creek  connecting  the  road  from 
Florence  to  Cripple  Creek. 

Jaekaonvllle,  Fla. — County  Commissioners 
are  to  have  bridges  constructed  over  Big 
Pottsburg  Creek  and  Silversmith  Creek.  G^ 
L.  Barnard  is  County  Engineer. 

Chicago,  III. — Trustees  of  Sanitary  District 
have  decided  to  construct  a  new  bascule 
bridge  over  the  Chicago  River  at  12th  St., 
at  a  cost  of  $350,000. 

Kansas  City,  Mo. — Park  Board,  Franklin 
Hudson,  President,  has  had  designs  drawn 
for  two  reinforced  concrete  bridges  to  be 
built  in  Swope  Park.  One  of  these  bridges 
Is  proposed  for  7l8t  St.,  and  the  other  for 
«4th  St.  The  71st  St.  bridge  Is  to  be  400  ft 
long  of  two  spans;  the  64th  St.  bridge  is  to 
be  250   ft   long. 

St.  l-ouls,  Mc— City  Is  to  rebuild  the  ISth 
St.  bridge  over  Mill  Creek  Valley  and  the 
tallroad  tracks.  South  half  of  the  structure 
Krin  b«  reconstructed  at  a  cost  of  $140,000. 
Contract  for  steel  work  has  been  let,  but  rest 
of  the  work  will  be  done  by  the  Street  De- 
partment, Bridge  Division,  with  O.  W.  Chllds 
in  charge. 

Chariottei  N.  C— <;onference  is  to  be  held 
here  March  16  by  City  Gnglneer  and  Engi- 
neers of  the  Southern  and  Seaboard  Rail- 
roads, looking  to  an  agreement  for  building 
an  overhead  railroad  crossing  on  East  Trade 
SL 

Mnta  Rosa,  N.  Max.— <;ounty  Commission- 
ers have  been  petitioned  to  assist  the  people 
of  this  city  to  place  a  wagon  bridge  across 
the  Pecos  River  at  this  point 

MIddlatown,  N.  Y.— MIddletown  A  Worts- 
boro  Turnpike  Co.,  R.  C.  Tathill,  Secretary, 
t>8  ICain  St,  has  voted  to  replace  the  bridge 
sver  the  Shawangunk  Kill,  at  Bloomlngburg. 
Wilcb  was  carried  away  by  the  high  water 
Mceatly.  with  a  new  structure,  and  President 
t^L.  Reeve  and  Secretary  R.  C.  Tuthlll  are 
S  get  bids  for  both  wood  and  steel  construe- 

Oayton,  O. — City  Council  will  t>e  asked  to 
kke  immediate  steps  toward  the  building  of 
i  new  Dayton  View  bridge. 
Hamilton,  O. — The  County  Commissioners 
considering  building  a  new  bridge  at 
High  St 
Portland,  Ore.— City  Council  has  appro- 
iated  $500  for  the  purpose  of  employing 
competent  consulting  engineer,  to  assist 
y  Engineer  D.  W.  Taylor  in  drawing  up 
ns  and  an  estimate  for  a  new  bridge 
the  Willamette  River  on  Madison  St 
Ashtabula,  O. — ^Engineers  of  Lake  Shore  A 
Jchlgan  Southern  I^.  have  practically  com- 
Heted'  revised  plahts  for  the  Lake  St.  sub- 


way as  are  also  those  for  the  South  Ualn 
St.  subway  and  the  Prospect  St  overhead 
bridge.  R.  O.  Rote,  Cleveland,  C,  la  Prin- 
cipal Assistant  Engineer,  L,.  S.  &  M.  S.  Ry. 

Bradford,  Pa. — Ordinance  is  before  Coun- 
cils for  construction  of  an  Iron  bridge  at 
Main  St 

Titusvllte.  Pa. — City  Engineer  Holstein  has 
comi>Ieted  estimates  for  reinforced  concrete 
bridge  at  Bloss  St 

Johnstown,  Pa. — Construction  of  bridge  to 
:0Bt  $26,500  over  Stony  Creek  is  proiiosed,  as 
Is  construction  of  a  $37,000  bridge  in  the 
14th  Ward. 

Washington,  Pa. — Courts  have  confirmed 
the  report  of  viewers  reconmiending  the 
construction  of  a  new  bridge  across  the 
Monongahela  River  at  Monongahela  City  to 
replace  the  old  Willlamsport  bridge  which 
was  ordered  torn  down  by  the  war  depart- 
ment. The  bridge  is  to  be  built  at  the  Joint 
expense  of  Washington  and  Allegheny  coun- 
ties. Wm.  Wylle,  Washington,  is  County 
Engineer. 

Knoxvllle,  Tenn. — Board  Public  Works  will 
soon  call  for  bids  for  construction  of  Vine 
Ave.  viaduct  over  First  Creek. 

Spokane,  Wash.— Cotmty  Commissioners, 
O.  H.  Collins,  President,  are  asking  that  city 
build  new  bridge  at  E:a8t  Olive  St  The 
county  has  offered  to  share  half  of  the  ex- 
pense with  the  city  not  exceeding  $20,000. 

Parkersburg,  W.  Va. — The  Parkersburg 
Bridge  Co.  has  been  incorporated  for  the 
purpose  of  building  a  bridge  near  8th  St 
in  this  city.  J.  A.  Newell  and  C.  B.  Newell 
are  interested.    Capital  stock  Is  $6,000. 

Winnipeg,  Man. — Board  of  Works  has  re- 
quested Col.  Ruttan,  City  Engineer,  to  pre- 
pare estimates  of  the  cost  of  enlarging  the 
bridge  on  Main  St.  crossing  the  Assinlbolne 
River. 

Railroads 

Items  Arranged  Alphabetically  by  States. 

Tuseumbia,   Ala. — ^Meeting  of  directors  of 

Proposed  Alabama  Northwestern  R.  R.  was 
eld  here  Feb.  24  and  steps  were  taken  to 
provide  means  for  construction.  Surveys 
nave  been  completed  for  the  road  which  Is 
to    connect    Gadsden   and    Tuseumbia.       As 

Srojected  the  line  will  be  160  miles  long.  J. 
I.  Gardner,  Lauderdale,  Ala.,  Is  President. 
San  DIago.  Cal.-^Representatlves  of  the 
Kellar-Kerckhoff  interests  have  filed  with 
the  City  Clerk  a  map  showing  the  route  to 
be  followed  by  the  San  Diego  &  Delmar 
Ry.,  construction  work  on  which  Is  now  un- 
der way.  The  road  will  go  up  Rose  Canyon 
and  from  Sorrento  along  Los  Penasqultas 
Valley  to  Delmar.  At  Soledad  HIU,  It  is 
stated,  a  4,000  ft  tunnel  will  b«  constructed. 
Los  Angeles,  Cat. — Board  Public  Works, 
Adna  R.  Chaffee,  President  will,  it  is  stat- 
ed, again  call  for  bids  for  transporting  ma- 
terials to  Owens  River,  where  construction 
work  is  to  be  started  for  the  new  city  water 
supply.     The  successful  bidder  would  be  re- 

aulred  to  build  a  railroad  from  Mojave  to 
iwens  River,  140  miles.  J.  P.  LIppincott  Is 
Engineer  in  charge  of  the  water  works  con- 
struction. 

Phoenix,  Ariz. — Permission  is  to  be  asked 
of  the  U.  S.  Government  for  the  construc- 
tion of  a  railway  along  the  Grand  Canyon  of 
the  Colorado  In  Arizona.  Surveys  have  been 
made  for  railway  from  Grand  View,  near 
El  Tovar,  east  and  west,  for  a  distance  of 
14  miles.  John  H.  Page,  Secretary  of  the 
Territory  of  Arizona,   is   interested. 

Chlcsao,  III.— Chicago.  Milwaukee  tt  Gary 
R.  R.  Co.,  with  capital  stock  of  $10,000,000 
has  been  chartered  and  proposes  to  con- 
struct a  railway  from  a  point  in  Winnebago 
County,  on  the  boundary  line  between  Illi- 
nois and  Wisconsin,  thence  southeasterly  in 
Illinois  through  the  counties  of  Winnebago, 
Ogle,  DeKalb,  Kane.  Kendall,  Will  and  Kan- 
kakee to  some  point  on  the  Indiana  line  in 
Kankakee  County.  It  Is  also  proposed  to 
acquire  the  present  Illinois,  Iowa  &  Minne- 
sota Rockford  Belt  Ry.  The  incorporators 
are  W.  H.  Seaman,  The  Rookery,  Chicago, 
ill.,  President  of  the  last  named  railway; 
Benjamin  H.  Harris,  William  F.  McSwinney, 
F.  M.  Clark  and  J.  waffle. 

Cairo,  III. — Ous.  T.  Brannon,  Hopklns- 
vllle,  Ky.,  Is  quoted  In  press  reports  as 
stating  that  flnanctal  arrangements  have 
been  made  for  the  construction  of  pro- 
posed railroad  from  Cairo  to  Cumberland 
Gap.  Surveys  were  made  several  years 
ago  and  as  projected  the  road  will  start  at 
Cairo,  will  cross  the  river  and  come  via 
WIckllffe,  Mayfield.  Cadiz,  HopkinsvlUe. 
Elkton  and  thence  in  an  almost  air  line  to 
Cumberland   Gap. 

Unlontown,  Ky. — Kentucky  Coal  ft  Mining 
Co.  will  shortly  commence  work  on  building 
a  railroad  from  Waverly  to  this  place, 
where  a  large  coal  tipple  will  be  erected 
at  Its  mines. 


MInnaapolls,  Minn.— Chioago,  Milwaukee 
ft  St  Paul  Ry.  has  bought  40  acres  of  land 
near  the  city  llmita  to  be  used  for  shops 
and  terminal  purposes. 

Albany,  N.  Y. — Public  Service  Commis- 
sion heu  adjourned  until  Mar.  17,  the  hear- 
ing on  the  application  of  the  proposed 
Buffalo,  Rochester  &  Eastern  R.  R  Co.,  for 
authority  to  construct  a  through  double 
track  road  from  Buffalo  to  Troy.  At  the 
hearing  Feb.  27  Gilbert  Hedges,  Chief  En- 
gineer of  the  proposed  road,  testlfled  that 
the  cost  of  the  road,  including  roadbed  and 
equipment,  would  be  $g6,000,M0.  He  said 
the  road  is  to  be  double  tracked  through- 
out with  100  ft  right  of  way,  and  stations 
at  Buffalo,  Rochester,  Utica,  Oneida  and 
Troy  which  will  cost  $40,000  each.  It  is 
proposed,  he  said,  to  spend  $1,600,000  In 
terminals  at  Buffalo  and  Troy. 

Montraal,  Que. — Reports  from  this  city 
state  that  a  syndicate  with  $5,000,000  capi- 
tal baa  been  formed  to  build  the  Quebec  ft 
Saguenay  R  R,  from  St.  Anne  de  Beaupra 
to  TOdousac,  on  the  north  shore  of  the  St 
Lawrence,  a  distance  of  about  120  mil^ 

Altus,  Okla.— Edward  Kennedy,  Houston, 
Tex.,  Is  reported  to  be  promoting  a  project 
for  constructing  a  railroad  from  this  place 
to  HoUis,  Tex.  According  to  the  report  Al- 
ius is  to  raise  a  bonus  of  $22,500,  Hollls,  a 
bonus  of  $46,000,  and  Duke,  Tex.,  a  bonus 
of   $20,000. 

Baker  City,  Ora.— Surveys  have  been 
made  for  a  proposed  railroad  to  be  built  in 
Central  Oregon  from  a  connection  with  the 
Sumpter  Valley  Ry.  David  E^ccles.  Ogden, 
Utah,  President  of  the  last  named  road  Is 
interested. 

Ansonia,  Pa.— New  York  State  PubUc 
Service  Commission  has  granted  a  franchise 
to  the  Pittsburgh,  Blnghamton  &  Eastern 
R  R  to  construct  a  road  from  Ansonia.  The 
railroad  is  a  projected  line  which  will  con- 
nect Pittsburg  with  Boston  by  tralBc 
agreemenU  with  several  Pennsylvanta 
roads  and  the  Delaware  ft  Hudson  railroad. 
The  projected  road  is  about  100  miles  long, 
running  from  Ansonia,  Tioga  county,  to 
Blnghamton,  N.  T..  where  it  connects  with 
the  Delaware  ft  Hudson. 

Port  Arthur,  Tex.— The  construction  of 
railroad  between  this  place  and  Houston  la 
proposed.  The  road  will  be  known  as  the 
Port  Arthur  ft  Houston  Short  Line,  and 
the  project  is  reported  to  be  backed  by  John 
W.  Gates,  who  is  now  making  Port  Arthur 
his  home. 

Electric  Railways. 

Items    Arranged    Alphabetically    by   Statea 

Los  Angeles,  Cal. — Los  Angeles  Paclflc 
Co.  Is  to  extend  lu  electric  railway  from  Its 
Plam  del  Rey  terminus  along  Mesmer  and 
Rowland  Aves.,  Redondo  Drive  and  private 
right  of  way. 

Pasadena,  Cal. — Right  of  way  is  being 
secured  for  the  projected  air  line  railroad 
between  this  city  and  Los  Angeles.  Horace 
M.  Dobbins,  Chamber  of  Commerce-  Bldg., 
Is  promoting  the  project. 

Evans,  Colo. — City  Council  has  granted 
Greeley  &  Northern  Colorado  Ry.  &  Utility 
Co.  right  of  way  through  this  town  and 
will  also  donate  20  acres  of  land  for  shops 
and  car  bams. 
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FILTER  BEDS  AND    PUMPING 
MACHINERY. 

North  Milwaukee.   Wis. 

Sealed  bids  will  be  received  by  E.  H. 
Klamp.  Village  Clerk,  until  8:00  P.  M..  March 
16,  1908,  for  the  (umlshlng  of  all  material 
and  labor  for  the  construction  of  six  filter 
I>ed8  40  ft.  X  90  ft.  X  3  ft.  deep  and  the 
fumlBhInK  of  a  500-gallon  eentrtfuKal  pump 
and  10  H.  P.,  A.  C.  motor  with  automatic 
starter  and  piping.  Each  bid  must  be  ac- 
companied by  a  certlfled  check  for  1200.00  on 
the  Alters  and  $100.00  on  the  pump.  A  bond 
will  be  required  of  the  contractor  for  the 
Alters  of  $2,000.00  and  $200.00  on  the  pump- 
ing machinery.  The  bids  on  the  two  parts 
will  he  received  separately.  Estimated  cost 
$4,000.00. 

Plans  and  speclflcatlons  may  be  seen  al 
the  village  hall.  North  Milwaukee,  Wis.,  at 
31  Vroman  Building,  Madison,  Wis.,  and  at 
the  Office  of  the  Western  Builders,  Mont- 
gomery BIdg..  Milwaukee,  Wis.,  and  at  the 
office  of  Engineering-Contracting,  3S5  Dear- 
t>om  Street,  Chicago,  III.  The  right  Is  re- 
served to  reject  any  or  all  bids. 

W.  G.  KIRCHOFPER.  Engineer, 

Madison,   Wis. 

E.  H.  KLAMP,   Village  Clerk. 

North  Milwaukee,  Wis.  ll-lt 


SEALED  PROPOSALS  for  construction  of 
a  wharf  at  Fort  Taylor,  Key  West.  Florida. 
wlU  be  received  at  the  office  of  the  under- 
signed unUl  11  A.  M.,  March  14th,  1908.  and 
then  opened.  Information  furnished  on  ap- 
plication to  Depot  Quartermasters  at  New 
York,  Philadelphia,  PIttatmrg,  Chicago  and 
the  undersigned.  Proposals  should  be 
marked  "Proposals  for  Wharf"  and  ad- 
dressed to  CAPTAIN  C.  H.  LANZA,  Con- 
structing Quartermaster,  Key  West,  Florida. 

7-5t 

DliPAKTMKNT  OK  THE  IN'lliKlOK. 
United  States  Reclamation  Service,  Washing- 
ton, D.  C.  Feb.  1,  1908. — Sealed  proposals  will 
tro  received  at  the  office  of  the  United  States 
Reclamation  Service,  Portland.  Oregon,  until  2 
o'clock  P.  M.,  April  1.  1908,  for  the  construc- 
tion of  the  South  Branch  Canal,  located 
about  ten  miles  southeast  of  Klamath  Falls. 
Oregon,  Klamath  project  Oregon-Callfomla. 
This  work  consists  of  the  construction  of 
about  6%  miles  of  canal  involving  the  ex- 
cavating and  embanking  of  about  300,000 
cubic  yards  of  material,  mainly  earth.  For 
particulars  address  the  United  States  Re- 
clamation Service.  Washington.  D.  C.  307 
Tllford  Building.  Portland.  Oregon,  or  Kla- 
math Falls.  Oregon.  JAMES  RUDOLPH 
OARFIEI.D.    Secretary.  7-7t 


BENSON'S 

Rayroll    Manual 

Aliandy  volume  compiled  for  use  in  prepariog  pay 
foDs.  Wages  due  for  any  number  of  hours  xfoni 
1  to  86.  at  usual  rates  from  S  to  20  cts.  on  hoar, 
4|  Aownataglance.  Saves  time.  Avoid*  emm. 
Prioa,  sa.OO  poatpaick 
P.  T,  BENSON,  Ptort  Deposit,  Md. 


DBPARTMBNT  OF  THE  INTERIOR. 
United  States  Reclamation  Service,  Waah- 
ington,  D.  C,  Feb.  S,  1908.— Sealed  proposals 
will  be  received  at  the  office  of  the  Unltad 
Statea  Reclamation  Service,  Portland,  Ore- 
gon, until  2  o'clock  P.  M.,  April  16,  1908,  for 
the  construction  of  Clear  Lake  dam  and 
dikes  located  about  BS  miles  southeast  from 
Klamath  Falls,  Klamath  Project,  Dragon- 
California.  The  dam  requires  the  placing  of 
about  64,000  cubic  yards  of  earth  and  rock- 
flU,  together  with  the  building  of  necessary 
spillway  and  outlet  structures.  The  dikes 
require  the  placing  of  al>out  25,000  cubic 
yards  of  earth  and  rockflll.  For  particulars 
address  the  United  States  Reclanu- 
tlon  Service,  Washington.  D.  C,  Tllford 
Building,  Portland,  Oregon,  or  Klamath 
Falls,  Oregon.  JAMES  RUDOLPH  OAR- 
FIBLD,   Secretary.       1-9t 

Office  of  Board   of  Public  Works. 

Grand  Rapids.   Michigan,   March   4,    1908. 

Sealed  proiwsals  will  be  received  at  the 
office  of  the  Board  until  Thursday,  March 
19,  1908,  at  8:00  p.  m.,  for  completing  the 
construction  of  the  Public  Sewer  along  the 
line  of  the  West  Side  Ditch  from  Eleventh 
Street  to  North  Street  In  the  city  of  Grand 
Rapids.  Michigan.  The  work  Includes  the 
following: 

1,908  feet  48  Inch  circular  sewer. 

1,287  feet  36  Inch  circular  sewer. 

1.334  feet  30  inch  circular  sewer. 

Plans  and  speclflcatlons  on  file  at  the  of- 
fice of  the  City  Engineer. 

The  Board  reserves  the  right  to  reject  any 
or  all  bids. 

Each  bidder  shall  deposit  with  his  pro- 
posal a  certified  check  or  certificate  of  de- 
posit payable  to  the  order  of  CHARLES 
M.  WILSON,  President,  in  the  sum  of  five 
(5  per  cent.)  of  his  proposal,  to  be  forfeited 
to  the  City  of  Grand  Rapids  In  case  he 
shall  fall  to  enter  into  contract.  In  accord- 
ance with  his  proposal,  should  his  proposal 
be  accepted  by  the  Board  of  Public  Works. 

All  proposals  must  be  made  upon  tllanks 
that  will  be  furnished  upon  application  at 
the    office    of   the    Board.    By   order   of    the 

^°*'^**'  CHARLES  M.  WILSON. 

P/esident. 
Attest: 
Samuel  A.   Freshney, 

Sect'y.   &  Gen.  Mgr. 
L.    W.    Anderson, 
City   Engineer.  H-lt 

SEWERS. 

Fort  Morgan,   Colo. 
NOTICE  IS  HEREBY  GIVEN  that  sealed 
proposals    for    the   construction    of  approxi- 
mately: 
56,000  feet  of  8-inch  sewer, 

3,100  feet  of  10-inch   sewer. 

6.300  feet  of   12-lnch   sewer, 

2,400  feet  of  15-inch  sewer, 

48  feet  of  16-Inch  cast  Iron  outlet, 
125   manholes, 
27  flush   tanks. 

4,000  feet  of  H-lnch  water  service  pipe. 
And  such  other  material  necessary  for  the 
completion  of  a  sewer  system  and  outlet 
to  the  South  Platte  river,  as  per  plans 
and  speclflcatlons  for  Fort  Morgan  Sewer 
District  Number  One. 

Said  plans  and  specifications  now  on  file 
In  the  office  of  City  Clerk,  Fort  Morgan, 
Colorado,  and  at  the  office  of  ENGINEER- 
ING-CONTRACTING, 365  Dearborn  St., 
Chicago. 

Proposals  shall  be  enclosed  In  sealed  en- 
velopes and  marked  "Proposals  for  Sewer 
Construction"  and  shall  be  filed  with  the 
City  Clerk  on  or  before  8  o'clock  P.  M.  of 
Tuesday,  March  31st,  1908.  To  be  publicly 
opened  by  the  Mayor  and  read  Immediately 
thereafter. 

The  right  Is  reserved  by  the  City  Coupcil 
to  reject  any   or  all  bids. 

Instructions  to  bidders,  bidding  blanks, 
plans  and  specifications  may  be  had  of  C. 
C.  RIckel,  City  Clerk,  or  C.  «.  Meeker,  En- 
gineer. 
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NATURE  ADORNED 

My  booklet  gives  tome  interesttng  ^ta  oti  vkM 
may  be  accomplished  in  beautifying  and  initito*- 
ing  the  land«cape.  En^neert.  city  and  nilioM 
ijffi'-iVtj  should  send  for  it. 

P.  R.  MEIER,  I  Broadway,  NEW  YORK 
Consulting  Foraster 


CONTRAaORS  AND  ENONEEIS 


USE 

Nash's  Expeditious  Measurar 

A  book  o(  200  pwtei  of  indexed  tabks. 
showing  at  a  glance  the  cubic  contents 
ot  any  stone  or  packajje  occordtne  to 
its  length,  breadth  and  depth.  Used 
by  Contractors.  Onairymen  and  En- 
gineers everywhere.  Order  of  your 
bookseller  or  the  pubhslier.  t3M 
Postpaid. 

A.  L.  NASH 

17  State  Street  NEW  YORK 

Send  for  Sampio  Paga* 


AVOID    ERRORS 


<^ 


ll-3t 


M.   L.    MORE. 
Mayor. 


WEBSTER'S 

INTERNATIQIIXLI 

DICTIONART 

A  LIBRARY  IN  ONE  BOOK. 

Besides  an  acourate,  practleaL  aads^oi- M 
arly  voeabniary  of  Engllsh.enlargadwitI;  t 
36,000  NEW  WOBOS.  tha  IntarBsUoBil  I 
eonteins  a  History  of  the  Xagllsk  LaD-l 
gnage.  Guide  to  Pronundatloa,  Dletk~ 
ary  of  Fiction,  Now  Oasettaer  of  I 
World.  New  Biographical  DletloaaiT.^ 
eabnlary  of  Scr^tura  Mamas,  %Mk  a 
Latin  Names,  and  EncUah  ChriMtooR 
Names,  Foreign  Quotattons,  A*tem»-« 
tlons.  Metric  aysicia.  Flags.  Baahi  *»  f 
S380  Pages.  OOOO  UlnstratloBfc 
SHOULD  YOU  NprntlLSUCH  A  MM.' 

WEBSTER'S  C6iaJi:utATE  DICTIO»A«r  B 
tyrant  of  <Mr>liTM(ip«ilik  R*r^*!!'*^'L^II 
iSrKltloM.   lulTTsiw  «i»«  tm  llhiiiiHi»[| 

Writs  for "  Tb*  Story  of  •  Bosk  "-tm. 
B.  <  0.  MERRUUI  CO.,  SpriifftaM.  Km. 


March  i8,  1908. 
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CONTRACT    NEWS 


INDEX. 

rAosa 

BUsAtksd «l 

Btldta* M 

I     BuiMioc* a 

Road*  wid  SlTMU ti 

Smnn. B 

Wuar  Supply M 

■icamioo M 

HucaUaiiaoa *4 

HuwiaL  Macbiaw,etc 21 

CMUictt  L«t Si 


We  shall  welcome  any  news  notes  that 
our  readers  may  send  in.  Notes  of  con- 
tracts awarded,  bidding  prices,  etc.,  will  be 
especially  acceptable. 


BIDS  ASKBD 
Bridges. 

Bid*  Open.  See  liiaue. 

Mar.    18.  Empire,    Colo Mar.  11 

Har.   1».  Benton  Harbor,  Mich Uar.  4 

Mar.   20.  Siiartanburg,   S.   C Mar.  18 

Har.    23.  Predericton,    N.    B Mar.  18 

Mar.    23.  Mempliis,    Tenn Mar.  18 

Mar.   24.  Waaliineton,  Pa Mar.  4 

Mar.   2S.  Redwood  Falls,  Minn Mar.  4 

Mar.   2S.  Independence,    Mo Mar.  11 

Mar.    26.  Frartkfort.    Ind Mar.  18 

Har.    27.  Independence.    Mo Mar.  11 

Mar.    27.  UUwauliee,   Wla Mar.  4 

Mar.    28.  Washington  C.   H.,  O Mar.  18 

Mar.    28.  Cleveland,    O Mar.  18 

Mar.    30.  Newark.   O Mar.  18 

Mar.    31.  Buffalo,  -Minn Mar.  4 

Apr.     3.  Benton,    Tenn Mar.  18 

Apr.     4.  Vancouver,    B.    C Mar.  11 

Apr.     6.  Santa   Rosa,    N.    Mex Mar.  11 

Apr.      6.  St.   Paul,   Minn Mar.  18 

Apr.     7.  Cheballs,    Wash Mar.  18 

Apr.     7.  Valparaiso,  Ind ,.Mar.  18 

Apr.      1.  Middletown,    O Mar.  18 

Apr.     8.  Brookings.  S.  Dak Mar.  4 

Apr.      i.  Vicksburg,   Miss Mar.  IS 


Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 


BoildiiigB. 


Mar. 
Mar. 


Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Uar. 
Mar. 
Mar. 
Mar. 
Mar. 
Uar. 
Uar. 
Mar. 
Har. 
Mar. 
Har. 
Uar. 
Har. 
Mar. 
Har. 

Uar. 
Uar. 
Mar. 
Uar. 
Mar. 
Mar. 
Mar. 
Mar. 
Uar. 
Uar. 
Mar. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 


Sheridan,    Wyo Feb.  19 

Columbus    Barracks,    O....Feb.  26 

La   Moure,   N.    Dak Feb.  26 

Ravena.    N.    T Feb.  26 

PttUburg,    Pa.     Mar.  11 

Fort  Hancock,   N.   J Feb.  26 

Mojave   City,    Ariz Feb.  26 

Annapolis,   Md Mar.  11 

Minneapolis,    Minn Mar.  11 

AtlanU,    Ga.    Mar.  11 

Chicago,    m.    Mar.  11 

Memphis,   Tenn Mar.  11 

Puget   Sound,    Wash Feb.  19 

Columbia,   Mo Mar.  18 

Chicago,   111 Mar.  18 

Crete,    Neb Mar.  11 

Richmond,    Va Jan.  29 

Toledo,   O Mar.  4 

Chicago,   HI Mar.  18 

Mansfield.   Pa Mar.  18 

Devils  Lake,  N.   Dak Feb.  19 

Grand  Rapids,  Mich Feb.  19 

Denver,    Colo Mar.  11 

National   Soldiers'  Home, 

Va Mar.  18 

Dogden,   N.    Dak Mar.  18 

Milwaukee,    Wis Mar.  11 

Canton,    O Mar.  11 

Hot   Springs,   S.   Dak Mar.  11 

TompklnsvlUe,    N.    T Mar.  11 

Des    Moines.    la Mar.  18 

Syracuse,   N.    Y Mar.  18 

Richmond,    Tex Mar.  18 

StlUwater.   Minn Mar.  U 

Fort  Morgan,    Ala Mar.  11 

Kent.   Ind Mar.  18 

Waupun,   Wis Mar.  18 

Delavan.    Wis Mar.  18 

Elrle,  Pa.    Mar.  4 

Fort  Lincoln.   N.  Dak Mar.  4 

Los    Angeles,    Cal Feb.  19 

Easton,   Pa Mar.  18 

ComlnK.  N.  T Mar.  4 

Fort    Totten,    N.    Y Mar.  11 

Hazelton.   Pa Mnr.  4 

Nevada.  Mo Feb.  26 

Portsmouth.   Va Mar.  4 

Wesslngton  Springs.  S.  Dak.  Mar.  4 

Fort  Mackenzie,  Wyo Mar.  18 

Madison.    Wis Mar.  18 

Tyler,    Tex Mar.  11 

Dixon,   nL    Mar.  4 

Bessemer,   Ala Mar.  4 


Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 

Mar. 
Mar. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
May 


10.  Jackson,    Miss Mar.  11 

10.  WlUlamaport,   Pa Mar.  18 

10.  Reading,   Pa Mar.  18 

10.  Pine   Grove,    Pa Mar.  18 

14.  Tacoma,    Wash Feb. '26 

15.  Benicia    Arsenal,    Cal Mar.  11 

16.  Ithaca,    N.    Y Mar.  11 

20.  Green    Bay,    Wis Mar.  18 

23.  Spokane,    Wash Mar.  18 

28.  Watertown.  S.  Dak Mar.  18 


Roads  and  Streets. 

18.  Baltimore,    Md.    Mar.  11 

18.  Warren,    Pa Mar.  11 

18.  Indianapolis,    Ind Mar.  11 

18.  BalUmore,    Md Mar.  11 

18.  Brooklyn,    N.    Y Mar.  11 

18.  Milwaukee,    Wla ..Mar.  11 

19.  Newbern,  N.  C BJar.  4 

20.  Cincinnati.  O Mar.  4 

20.  Chicago,    m.     Mar.  11 

20.  Lincoln.    Neb Mar.  18 

21.  Independence,   Mo Mar.  18 

21.  Terre   Haute,  Ind Mar.  18 

23.  Reno,   Nev Mar.  11 

22.  Ashland,  Ky.   Feb.  26 

23.  Indianapolis,    Ind Mar.  18 

23.  Milwaukee.    Wis Mar.  18 

23.  Chicago,    III Mar.  18 

23.  Youngstown,    O Mar.  IS 

23.  Kansas    City.    Mo Mar.  18 

23.  Danville.    Ind Mar.  18 

24.  Pittsburg.    Pa Mar.  18 

24.  Wlnnetka,    111 Mar.  18 

24.  New  York,  N.  Y Mar.  18 

24.  Wilmington,   Del Mar.  18 

24.  Annapolis,    Md Mar.  18 

24.  Somerville,    N.    J Mar.  11 

25.  Palestine,    Tex Mar.  11 

25.  Harrlsburg.   Pa Mar.  4 

26.  Brooklyn,   N.   Y Mar.  18 

25.  Chicago,    III Mar.  18 

26.  Cleveland.   O Mar.  18 

26.  Kansas   City,   Mo Mar.  18 

26.  Harrlsburg,  Pa Mar.  4 

27.  Hanisburg.    Pa Mar.  4 

27.  Valparaiso.  Ind Mar.  4 

27.  Cincinnati,    O Mar.  11 

28.  Woodruff   Place.   Ind. Mar.  11 

30.  Fort   Morgan,    Ala Mar.  11 

31.  Fort    Benjamin    Harrison, 

Ind Majr.  U 

31.  Opelousas,    La Mar.  18 

31.  Augusta,    Oa Mar.  18 

1.  Port   Wood.    N    Y.    I. Ian.  29 

2.  Rushvllle,    Ind Mar.  11 

2.  Harrlsburg,    Pa Mar.  11 

2.  Washington,    N.    J Mar.  18 

2.  Oak    Park,    III Mar.  18 

3.  Somerset,    Fa Mar.  11 

8.  Paint,    Pa Mar.  11 

4.  Hohokus,   N.   J Mar.  18 

6.  Hartford    City,    Ind Mar.  18 

6.  Vernon,   Ind Mar.  18 

6.  Richmond,    Ind Mar.  18 

6.  Columbus,    Ind Mar.  11 

7.  Vincennes.    Ind Mar.  11 

7.  Madison.    Ind Mar.  18 

7.  Jasper,  Ind Mar.  18 

21.  Rushvllle,   Ind Mar.  18 

1.  Salvador,   Central  Amerlca.Mar.  18 


Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 

Mar. 
Mar. 
Mar. 
Malt 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 


Sewers. 

18.  Oakland,   Cal Feb.  26 

18.  Buffalo,    N.    Y Mar.  11 

18.  Indianapolis,    Ind Mar.  11 

19.  Grand   Rapids.   Mich Mar.  11 

19.  Sterling,    Colo Mar.  18 

20.  Vancouver  Barracks, 

Wash Mar.  11 

20.  Marion,    Ind Mar.  11 

23.  Wellington.  Kan Mar.  4 

23.  Normal    City,    Ind Mar.  11 

23.  Norman,    Okla Mar.  11 

23.  Milwaukee,    Wis Mar.  18 

23.  Oklahoma   City,   Okla Mar.  18 

24.  Pittsburg,    Pa Mar.  18 

24.  New    York,    N.    Y Mar.  18 

25.  Chicago.    Ill Mar.  18 

25.  Jackson,    O Feb.  6 

25.  Corlett.    O Mar.  11 

26.  Fort    Casey,    Wash Mar.  11 

26.  Alva.    Okla Mar.  18 

26.  Kansas    City,    Mo Mar.  18 

27.  Remsen,    la Mar.  11 

30.  St.    Marys,    Pa Feb.  26 

30.  Erie,    Pa Mar.  18 

30.  Danville,    Ind Mar.  18 

30.  Tlfton.    Ga Mar.  18 

31.  Fort    Morgan,    Colo Mar.  11 

1.  Lancaster,    O Mar.  11 

1.  Grand    Island,    Neb Mar.  18 

1.  lancaster,   O Mar.  18 

I.Oakland.   Cal Mar.  18 

2.  Louisville,    Ky Mar.  18 

2.  Put  In  Bay.   O Mar.  II 

3.  Holdredge,  Neb Mar.  4 

3.  St.    Louis,   Mo Mar.  18 

6.  Fargo,   N.   Dak Mar.  18 

6.  Moberly,  Mo Mar.  18 

6.  Lawrence,    Kan Mar.  18 

9.  Grand    Rapids,    Mich Mar.  18 

10.  Huron,    S.    Dak Mar.  11 

15.  Alamosa,    Colo Mar.  1 8 


Water  Supply. 

Mar.    18.  Oakland,   Cal Feb.  6 

Mar.    18.  Wlhnette,    III Mar.  4 

Mar.    28.  Norman,    Okla Mar.  11 

Mar.    23.  Garden   City,    Kan Mar.  IS 

Mar.    23.  ClarksvlUe,    Tenn Mar.  18 

Mar.    25.  Chicago,    III. Mar.  18 

Mar.    2S.  Hudson,    O Mar.  11 

Mar.    26.  Springfield,  Mass Mar.  4 

Mar.    26.  Rome,   N.    Y Mar.  11 

Mar.    30.  McOrawvllle.    N.    Y Mar.  11 

Mar.    80.  StUlwater,    Minn.     Mar.  11 

Mar.    30.  Verona,    N.    J Mar.  18 

Apr.      1.  PlattevlUe,    Colo Mar.  18 

Apr.      1.  Maxton,    N.    C Mar.  4 

Apr.      I.Montezuma,    Oa.    Mar.  4 

Apr.      1.  Atlanta.   Oa Mar.  II 

Apr.      2.  Grand    Rapids,    Mich Mar.  18 

Miscellaneoos. 

Mar.    18.  Chute  A  Blondeau.  Ont.. 

Pier,  Mar.      4 
Uar.    18.  Brooklyn,    N.    Y., 

Fencing,    Mar.    11 
19.  Scranton,  Fa., 

Foundation  Work.   Mar.    11 

19.  North  Chicago,  III., 
^ower  Plant.  Feb.    12 

to.  Chicago,  ni.. 

Pile  Work,  Mar.    11 

20.  Cincinnati,  C, 
Asphalt  Plant,  Mar.    11 

21.  Chicago,   ni., 
Street   Lighting,  Mar.    18 

23.  Milwaukee,    WU., 

Terrace,    Etc.,  Mar.    18 

23,  Milwaukee,  Wis., 
Wading  Pool,  Mar.    18 

24.  ElUs  Island,   N.    Y.    H., 
Laying   Cable,  Mar.    IS 

24.  New  York,  N.   Y., 

Street   Sweeping  Disposal,  Mar.    18 
24.  New  York,  N.  Y., 

Dike  Work,  Feb.    26 
24.  Bridgewater,    Pa., 

Wall,  Dike,  Uar.    I) 
36.  Frankfort,  Mich., 

Pier  Work,  Feb.   *• 

27.  WheeUng;  W.  Va., 
Navigation  Pass,  Uar.      4 

28.  New  Orleans,  La.. 

.,    .,       .  .      „,  %'"  MlU,Btc..  Uar.      4 
81.  Honolulu,  T.  B., 

Breakwater,  Feb.      I> 
21.  Honolulu,  T.  R., 

Breakwater,  Feb.    I> 
31.  New    Brighton,    N.    Y. 


Mar. 
Mar. 
Uar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Uar. 
Uar. 
Uar. 
Uar. 
Uar. 
Uar. 
Uar. 
Uar. 
Apr. 
Apr. 
Apr. 
May 
Bfay 
Uay 


Street'  Sprinkling,  Uar.    18 

1.  Fort  Wood,  N.  Y.  H„ 

Dock,  PVb.    I» 
1.  Ut.  Vernon,  Ind., 

Street  Lighting,  Jan.    2» 
*  7.  Lecompte,   La.. 

Electric  Plant,  Feb.    26 
t.  Buenos  Aires,  Argentina, 

Sutmajrs,  Nov.    »» 
4.  Fort   Uason,   Cat, 

Wharves,  Wall,  Etc..  Uar.    11 
11.  Columbus,  O., 

Oeu-bage  Works,  Uar.    1) 

Excavation,  Earth  and  Rock. 

Uar.    18.  Bralnerd.   Ulnn.. 

Ditch  Work.  Uar.      4 
Mar.    18.  Bralnerd,   Minn., 

Ditch.   Mar.    11 
Mar.    20.  Fort    Snelllng,    Minn., 

"Target    Range,  Mar.    11 
Mar.    20.  Nevada,   la.. 

Ditch   Work,   Mar.    11 
Mar.    20.  Chrlsney,    Ind., 

Ditch.  Mar.    IS 
Mar.    20.  New    York.   N.    Y., 

Dredging.  Mar.    18 
Mar.    20.  Hampton,    la.. 

Ditch   Work,  Mar.    18 
Mar.    21.  Bluffton,   Ind.. 

Ditch,  Mar.    18 
Mar.    21.  Decatur,    Ind., 

Ditch  Work,   Mar.    11 
Mar.    21.  New   Brunswick,    N.   J., 

Ditching.    Filling,   Etc..  Mar.      4 
Mar.    23.  Milwaukee,  Wis., 

Grading,  Mar.    18 
Mar.    23.  Hartford   City.    Ind.. 

Ditch.  Mar.    18 
Mar.    23.  Chllllcothe,    Mo., 

Ditch    Work.  Mar.    18 
Mar.    24.  Chicago.    Ill . 

Dredging.  Mar.    18 
Mar.    24.  Falls,    Pa.. 

Dike,    Mar.    11 
Mar.    25.  Elbow  Lake,  Minn.. 

Ditch  Work.  Mar.      4 
Mar.    26.  Albany,   N.   Y., 

Canal    Work,  Mar.    11 
Mar.    26.  Des   Moines,    la.. 

Filling,    Etc.,  Mar.    18 
Apr.      I.  Klamath  Falls,  Ore., 

Irrigation   Canal,  Feb.    12 
Apr.      1.  New    London,    Conn., 

Dredging,  Mar.    11 
Apr.      6.  Superior,    Wis., 

Dredging,  Mar.    18 
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Apr.      7.  Shrewsbury,   N.   J.. 

Dredging,  Mar.    11 
Apr.      7.  Wheeling.   W.    Va., 

Navigation   Pass.,  Mar.    18 
Apr.      9.  Newport,    R.    I., 

Rock  Removal,  Mar.    18 
Apr.    10.  Fort  Meade,   S.  Dak^, 

Ditch  Work.  Mar.    18 
Apr.    10.  Baritan,  N.  J.. 

Dredging,  Mar.    18 
Apr.     15.  Portland.  Ore.. 

Dam  and  Dikes,  Feb.    If 
Apr.    28.  New  York.  N.   Y., 

Rock    Removal,  Mar.    18 


Materlal8,Machlnes,Sapplie8,Tool8,Etc. 

Mar.    18.  New   York,   N.   Y., 

Lumber,   Mar.    11 
Mar.    18.  Chicago,    111.. 

Broken  Stone,   Mar.    11 
Mar.    18.  New   York,   N.   Y., 

Fire  Hose,  Mar.    11 
Mar.    18.  Brooklyn,  N.  Y., 

Broken  Stone,  Mar.    11 
Mar.    18.  Chicago,   III., 

Lumber,   Mar.    11 
Mar.    19.  New  York,  N.  Y.. 

Portland  cement.   Mar.    11 
Mar.    19.  Los  Angeles,  Cal., 

Vacuum   Cleaning  System.  Feb.    19 
Mar.    19.  Camden,   N.   J.. 

Fire  Engines,  Mar.    18 
Mar.    20.  New    York,    N.    Y., 

Manila   Rope.  Mar.    18 
Mar.    20:  .\Itoona,    Pa., 

Brick,  Cement,  Etc.,  Mar.    18 
Mar.    20.  Kansas  City.  Mo., 

Boiler,  Mar.     4 
Mar.    20.  Kansas  City.  Mo., 

Valves.  HydnnU,  Mar.    11 
Mar.    20.  Savannah,    Oa., 

Pipe.   Boilers,   Etc.,   Mar.    11 
Mar.    21.  Chicago,    III., 

Lumber,   Mar.    11 
Mar.    21.  Annapolis,   Md., 

Terra   Cotta,  Mar.    18 
Mar.    21.  West  Allls,   Wis., 

Fire  Apparatus,  Mar.    18 
Mar.    23.  Coshocton.  O., 

Metal  Fomiture,  Mar.    11 
Mar.    23.  Riverside.  Cal., 

Ice  Plant,  Feb.   M 
Mar.    23.  Washington.   D.   C. 

Pipe.  Hose.  EKc,  Mar.     4 
Mar.    23.  New  York,   N.   Y., 

Lumber,  Mar.    18 
Mar.    23.  New  York,   N.   Y., 

Stone.  Mar.    18 
Mar.    24.  New  York,   N.  Y.. 

Lumber.    Iron.    Etc..  Mar.    18 
Mar.    24.  New  York.  N.  Y., 

Broken   Stone,   Mar.    18 
Mar.    24.  New    York,    N.    Y., 

Street   Signs,  MAr.    18 
Mar.    24.  New  York.  N.  Y., 

Cement,  Mar.    18 
Mar.    24.  Reading,  Pa., 

Pipe,   Etc.,  Mar.    18 
Mar.    24.  MontrecU.   Que., 

Pump,  Feb.    26 
Mar.    24.  Winnipeg,  Man., 

Pump,   Mar.    11 
Mar.    25.  Milwaukee,  Wis., 

Water   Pipe.  Mar.    18 
Mar.   25.  Fort  Riley,  Kan., 

Iron   Pipe   Fences,  Mar.    18 
Mar.    23.  Brooklyn,  N.  Y., 

Manhole   Heads,   Etc.,  Mar.    18 
Mar.    26.  Loyal.    Wis., 
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Pipe,  Wire,  Mar.    18 
N.    Y., 


Mar.    26.  New  York,      ,        . 

Broken    Stone.  Mar.    18 
Mar.    26.  New  York,  N.   Y., 

Pipe,  Ralls,  Etc.,  Mar.    19 
Mar.    26.  Rumford  C%lls,   Me., 

Water  Pipe.  Mar.    18 
Mar.    27.  Minneapolis,    Minn., 

Wood  BlockB,  Mar.    18 
Mar.    28.  Bremerton,  Wash., 

Boilers,  Steel  Stack,  Feb.    2< 
Mar.    30.  Lios   Angeles,   Cal., 

Elevator  Plant.  Feb,    26 
Mar.   30.  Washington,   D.  C, 


Rock  Drills,  Spades,  Etc.,  Mar.    11 
—    ■  ■  gton,    D.    C, 

Electrical  Supplies,  Mar.    18 


Mar.    30.  Washington 


Mar.    30.  McGrawvllle.    N.    Y., 

Pump,   Pipe,   Etc.,  Mar.    18 
Mar.    30.  Sioux   City.   la.. 
'  Heater.   Boiler  Pumps,  Mar.    IS 

Mar.    31.  Wheeling.  W.  Va.. 

Portland  Cement,  Mar.      4 
Apr.      6.  Cincinnati,    O., 

Machinery.  Etc.,  Mar.    11 
Apr.      6.  Washington.    D.    C. 

Drawing    Utensils,    Etc..  Mar.    IS 
Apr.      7.  Fort  Worth,   Tex.. 

Engine.   Generators.  Etc..  Feb.    26 
Apr.      7.  TompklnsvllU'.    N.    Y.. 

BolIfT,    Repairs,  Mar.    18 
Apr.      8.  Washington,    1).   C. 

Elevators,  Mar.    18 
Apr.      9.  Superior,    Wis., 

Steel   Plate,  Mar.    18 
Apr.    13.  Washington.   D.    C. 

Portland   Cement,  Mar.    18 


BIDS  ASKSD 
Bridges. 

Bids  are  asked  on  following  work,  tka 
notes  being  arranged  alphabetlcaUy  by 
states: 

Frankfort,  Ind.— Until  Mar.  26,  by  County 
Auditor,  for  following  bridge  work:  24  ft. 
concrete  arch,  four  6  ft  concrete  arches, 
two  10  ft.  concrete  arches,  two  8  ft.  con- 
crete arches  and  bridge  repairs  to  Murray 
bridge,  Dawson  Kern  bridge,  Merrltt 
bridge,  Gurm  Orr  bridge  and  Knapp 
bridge. 

Valparaiso,  Ind. — ^Until  Apr.  7,  by  Steplien 
C.  Corboy,  County  Auditor,  for  construction 
of  bridges  as  follows:  Bridge  and  approach 
thereto  In  Liberty  Township;  bridge  and  re- 
taining wall  In  Jackson  Township  at  Long's 
Mills:  bridge  In  Washington  Township;  arch 
in  Washington  Township;  arch  in  Morgan 
Township;  Dridge  in  Porter  Township;  arch 
In   Porter   Township. 

St.  Paul;  Minn.— Until  Apr.  6,  by  Park 
Commissioners,  George  T.  Redington,  Secre- 
tary, for  constructing  bridge  along  Missis- 
sippi River  Boulevard.  Bridge  Is  to  be  of 
steel  or  concrete,  266  ft.  long  and  40  ft. 
wide. 

VIcksburg,  Miss. — Until  noon.  Apr.  9,  by 
J.  D.  Laughlln,  Chancery  Clerk,  for  build- 
ing wooden  bridge  on  Road  19  near  Yo- 
kena. 

Cleveland,  O.— Until  11  a.  m..  Mar.  28,  by 
Wm.  P.  Black,  County  Clerk,  for  construct- 
ing culvert  on  Pitney  Road  In  Bast  Cleve- 
land Village.     A.   B.   Lea,  County  Engineer. 

MIddletown,  O. — Until  Apr.  7.  by  County 
Commissioners,  Hamilton,  O.,  for  construct- 
ing new  bridge  over  the  canal  at  Tytus 
Ave.,  and  also  for  the  removal  of  the  old 
bridge  to  Yankee  road  crossing  the  canal. 
The  new  bridge  will  cost  814,300,  of  which 
8800  will  be  for  the  substructure.  It  will 
t>e  a  hoist  bridge  and  be  built  of  steel  and 
concrete.  The  romoval  of  the  old  bridge 
will  cost  81,424.  of  which  $424  is  for  the 
substructure. 

Newark,  O.— Until  1  p.  m..  Mar.  30,  by 
County  Commissioners  for  constructing  su- 
perstructure of  204  ft.  span  bridge  at 
Church  St. 

Washington,  C.  H.,  O.— Until  Mar.  28.  by 
H.  D.  Chaffin,  County  Auditor,  for  construc- 
tion of  the  following  work:  Report  and 
Estimate  No.  5 — Substructure  and  bridge 
over  Sugar  Creek  county  road.  Report  and 
Estimate  No.  62 — Substructure  and  bridge 
over   Fain  Creek,   Milllkan  ave. 

Spartanburg,  S.  C. — Until  Mar.  20,  by 
County .  Commissioners,  S.  M.  Bagwell. 
Clerk,  for  constructing  steel  bridge  at  Clif- 
ton No.  2.  Bridge  Lb  to  be  330  ft.  long 
and  16  ft.  wide. 

Fort  Meade,  S.  Dak. — See  under  Bids 
Asked — Excavation — E^arth  and  Rock. 

Benton,  Tenn. — Until  noon,  Apr.  3,  at  of- 
fice of  County  Court  Clerk,  for  construction 
of  three  steel  highway  bridges.  G.  G.  Hy- 
att, Ducktown,  Tenn.,  Is  Chairman  Bridge 
Committee,  and  B.  H.  Case,  Copperhfll, 
Tenn.,  is  Engineer  in  charge. 

Memphis,  Tenn. — Until  11  a.  m..  Mar.  83. 
by  T.  H.  Pearson,  County  Bridge  Superin- 
tendent, at  bridge  site,  for  building  bridge 
over  Wolfe  River  on  Ridgeway  and  Mullln 
Station  Road.  Certified  check  for  8250  re- 
quired wUh  bid. 

Chehalls,  Wash— Until  2  p.  m.,  Apr.  7. 
by  Ernst  C.  Bechly,  County  Engineer,  for 
an  80  ft.  span,  16  ft.  roadway,  steel  bridge, 
to  be  erected  on  concrete  foundations  ^ver 
the  Newaukum  River,  at  a  point  7  miles 
from  Chehalls;  contractor  Is  to  remove  the 
old  bridge. 

Frederlcton,  N.  B.— Until  Mar.  28,  by  C. 
H.  LaBlllols,  Department  Public  Works, 
Fredericton,  for  erection  of  following 
bridges:  Concrete  substructure  and  ap- 
proaches for  Apokaqui  bridge  over  Kenne- 
becasls  River;  concrete  substructure  and 
approaches  for  St.  Jacques  bridge,  Mada- 
waska  County;  building  Mill  Creek  Mouth 
bridge.  Albert  County. 

Bttildings. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Des  Moines,  la. — Until  Mar.  28.  according 
to  reports,  by  Board  Public  Works,  W.  w. 
Wise.  Chairman,  lor  new  8350,000  city  hall 
building. 

Chicago,  III.— Until  11  a.  m..  Mar.  28,  by 
Department  Public  Works,  224  City  Hall, 
for  making  all  alterations  and  changes  in  the 
building  located  at  78-82  La  Salle  St..  to  be 


occupied  by  the  Bureau  of  Water  of  U» 
Department  of  Public  Works.  CertUm 
check  for  |200  required  with  bid. 

Chicago,  lll.--UntH  11  a.  m..  Mar.  21.  by 
William  Carroll,  City  Enectrtciaa.  U  at? 
HaU,  for  removing  the  present  concrete 
roof  from  the  boiler  room  at  the  Rice  ud 
Lincoln  St.  municipal  electric  light  statton 
and  constructing  a  new  roof. 

Kent,  Ind.— UntU  10  a.  m..  Mar.  Jl.  bj 
Otto  Hasfurter,  Trustee,  Kent,  for  the  con- 
struction of  a  2-story  brick  school  boose  ti 
District  No.  S  of  Republican  Township:  also 
'?'■  the  Installation  of  a  heating  plant  in 
the  building. 

Columbia,  Mo— UnUI  Mar.  21,  by  J.  a 
Babb.  Secretary,  University  of  Missouri,  for 
erection  of  new  agricultural  building. 

Dogden,  N.  Dak.— UntU  Mar.  ts,  by  CItr 
Clerk,  for  erection  of  4-room  brick  sduM 
botue. 

Syracuse.  N.  Y.— UnUl  S  p.  m^  Mar.  ii. 
by  A.  E.  Perren,  chairman  New  York  8t»t« 
Fair  Commission,  Yates  Hotel.  Syracuse,  for 
the  entire  work  of  construction  of  the  Man- 
ufacturers and  Liberal  Arts  Building,  to  bt 
erected  on  the  State  Fair  Grounds.  Syra- 
cuse. Certified  check  for  8S.0OO  required  witli 
bid.  Drawings,  etc..  with  Green  ft  Wlcta. 
Architects,  110  Franklin  St,  BufEalo,  N.  T 
and  with  Franklin  B.  Ware,  State  Arehl- 
tect    Albany,   N.    Y. 

Easton.  Pa.— Until  Apr.  3,  by  Countj 
Commissioners.  N.  G.  Crosby,  Clerk,  for 
constructing  extension   to  county  Jail. 

^Mansfield,  Pa.— UnUI  Mar.  23,  by  1.  A 
Elliott,  for  eroctlng  building  for  State  Nor- 
mal School. 

Pine  Oreve,  Pa.— Until  noon,  Apr.  10,  br 
State  Armory  Board.  Capitol.  Harrlsbiirj. 
Pa.,  for  constructing  an  armory  building  Id 
this  city. 

Reading,  Pa.— Until  noon.  Apr.  10.  bj 
State  Armory  Board,  Capitol,  HDarrisbara 
Fa.,  for  constructing  armory  building  In  tbS 
city. 

Wllllamsport,  Pa.— Until  noon.  Apr.  10,  br 
State  Armory  Board,  Capitol,  Barrisbart. 
Pa.,  for  constructing  armory  building  hi  thb 
city. 

Watertewn,  S.  Dak.— Until  3  p.  m..  Ajir. 
28,  by  James  Knox  Taylor,  Supervising  Ar- 
chitect, Washington,  D.  C,  for  the  con- 
struction (Including  plumbing,  gas  piplnt. 
heating  amaratus,  electric  conduits  and 
wiring)  of  the  U.  S.  Post  OfBce  at  Water- 
town. 

Richmond,  Tex, — Until  noon.  Mar.  30,  br 
the  County  Judge,  for  erection  of  a  county 
court  house. 

National  Soldiers'  Home,  Va.— Until  1:M 
p.  m..  Mar.  26,  by  John  T.  Hume.  Tnat- 
urer.  Southern  Branch,  National  Soldien^ 
Home,  for  repairs  and  painting  of  a  non- 
ber  of  buildings. 

Spokane,  Wash.— Until  3  p.  m..  Apr.  tl 
by  James  Knox  Taylor,  Supervising  Archi- 
tect, Washington,  D.  C,  for  the  steam  beat- 
ing and  ventilating  apparatus  complete  in 
place,  for  the  U.  S.  Post  Office,  Court  Houx 
and  Custom  House  building  at  Spokane. 

Delavan,  Wis. — Until  noon,  Apr.  1.  br 
State  Board  of  Control.  Capitol,  Madison. 
Wis.,  for  material  and  labor  for  the  con- 
struction of  a  dormitory  building  at  the 
Wisconsin  School  for  the  Deaf,  at  DelsTas. 
Howland  Russell,  Architect,  Milwaukee. 
Wis. 

Qreen  Bay,  Wis.— Until  3  p.  m..  Apr.  It 
by  James  Knox  Taylor,  Supervising  ArcU- 
tect,  Washington,  D.  C,  for  low  pressure 
steam  heating  apparatus  for  U.  S.  ftst  Of- 
fice and  Court  House  at  Green  Bay.  Wla 
German  &  L4gnell.  Architects,  Daluth.  Mlna 

Madison,  Wis.— Until  noon,  Apr.  7,  by 
Lew  F.  Porter,  Secretary  Capitol  Commis- 
sion, for  the  structural  work,  beii^  "»• 
sonry.  window  frames,  plumbing  work  aud 
roofing  of  the  East  Wing  of  the  Wiscon- 
sin State  Capitol,  now  building  at  Madlsoa. 
Geo.  B.  Post  &  Sons.  Architects.  847  Flflli 
Ave.,   New    York   City. 

Waupun,  Wis. — Until  noon,  Apr.  1.  bj 
State  Board  of  Control.  Capitol.  Madison. 
Wis.,  for  material  and  labor  for  the  con- 
struction of  an  addition  to  the  femair 
prison  at  the  state  prison.  Waupun.  Ferrr 
&  Clas.   Architects.   Milwaukee.  Wis. 

Fort  Mackenzie,  Wyo.— Until  10  a.  rl. 
Apr.  7,  by  Lieut  L.  E.  Hobl.  ConstnictiBf 
Q.  M.,  for  construction  of  brick  hospltaL 
brick  quartermaster  storehouse,  brick  qtiar- 
termaster  stable,  brick  Are  station,  train* 
coal  shed  and  steel-clad  magasine.  and  for 
the  Installation  of  plumbing,  heattog.  elec- 
tric wiring  and  electric  fixtures  in  build- 
ings where  specified. 


Digitized  by 


Google 


March  i8,  1908. 


ENGINEERING-CONTRACTING 


23 


Roads  and  Streets. 

Bids  are  aaked  on  following  work,  tb« 
note*  being  anrnoced  alplMiD«tlc»lIy  by 
(tates: 

Wilmington,  Ool.— UntU  noon.  Mar.  24,  by 
Fimoda  A.  Price,  Highway  Commiuion, 
lOMH  Market  St,  for  constructing  4H  miles 
of  macadam  road  in  Brandywlne  hundred, 
aod  3M  miles  of  road  In  Christiana  hundred. 

AuQUsU,  Ga.— UntU  Mar.  31,  by  Nisbet 
Win^eld,  City  Engineer,  for  paving  por- 
tion of  Utta  St.  with  brick  or  Belgian  block, 
about  14,000  sq.  yds. 

Chicago,  ill.— UntU  10:16  a.  m..  Mar.  25, 
by  Board  LiOcal  Improvements,  216  City 
lUU,  for  four  contracts  for  paving  with 
granite  blocks,  one  contract  for  paving  with 
granite,  nine  contracts  for  asphalt,  two 
contracts  for  vltrifled  brick  and  three  con- 
tracts for  blast  furnace  slag  pavement. 

Chicago,  III.— Until  10:15  a.  m..  Mar.  28, 
by  Board  Local  Improvements.  216  City 
Hall,  for  29  contracts  for  constructing 
cement  sidewalks. 

Oak  Park,  III.— Until  8:30  a.  m.,  Apr.  2, 
by  Board  I,ocal  Improvements,  B.  C.  Brand- 
sudt.  Secretary,  Lake  St.  and  Euclid  Ave., 
(or  construction  of  asphalt  pavement  and 
granite  combined  curb  and  gutter  on  Oak 
Park  Ave. 

WInnetka,  111.— UnUl  7  p.  m..  Mar.  24,  by 
J.  Merrllies,  Village  Clerk,  for  paving  por- 
tktns  of  Oak  St.  and  Elm  St.,  the  work  in- 
cluding 5,920  sq.  yds.  brick  paving,  8,100  cu. 
yds.  excavating,  3,234  ft.  concrete  curb,  020 
ft.  8-ln.  sewer,  etc.  Frank  A.  Windes,  En- 
gineer. Ofllclal  advertisement  will  be  found 
(Elsewhere  in  this  Issue. 

Oanvllle,  Ind.— Until  10  a.  m.,  Mar.  23,  by 
the  County  Auditor,  for  the  construction  of 
gravel  road,  14,600  ft.  long,  on  the  bound- 
ao'  line  t>etween  Center  and  Middle  Town- 
ships. 

Frankfort.  Ind^Until  2  p.  m.,  Apr.  7, 
by  Charles  F.  Cromwell,  County  Auditor, 
for  construction  of  20  miles  of  gravel  roads. 

Hartford  City,  Ind. — Until  noon,  Apr.  6, 
by  County  Commissioners,  for  constructing 
13  gravel  roads.  Wm.  Harley,  County  Sur- 
veyor. 

Indianapolis,  ind. — Until  10  a.  m..  Mar. 
23.  by  Board  Public  Worlcs,  for  resurfac- 
ing roadway  of  Meridian  St„  and  for  grad- 
ing and  paving  roadway  of  PennsylTania  St. 

Jaspsr,  Ind. — Until  1  p.  m.,  Apr.  7,  by  M. 

A.  Sweeney,  County  Auditor,  for  the  con- 
struction of  a  arravel  road  four  miles  long 
In  Balnbrldge   Township. 

Madison,  Ind.— Until  1  p.  m.  .Apr.  7,  by 
G.  F.  Crosier,  Coimty  Auditor,  for  the  con- 
struction of  a  gravel  road  8,456  ft.  long,  in 
Monroe  Township.     Estimated  cost  Is  88,680. 

Richmond,  Ind. — Until  1  p.  m.,  Apr.  6, 
by  D.  S.  Coe.  County  Auditor,  for  construc- 
tion of  gravel  road  in  Washington  Town- 
ship. 

Rushvllle,  Ind.— Until  2  p.  m.,  Apr.  21,  by 
Albert  L.  wlnshlp.  County  Auditor,  for  the 
construction  of  a  crushed  stone  road  on  the 
line  between  Rush  and  Fayette  Counties. 
The  road    is   to  be  21.384    ft.    In   length. 

Terra  Hautaj_lnd. — Until  11  a.  m.,  Mar. 
21.  by  N.  G.  Wallace.  County  Auditor,  for 
construction  of  a  gravel  road  in  Prairie 
Creek   Township. 

Vernon,  Ind. — Until  11  a.  m.,  Apr.  6,  by 
T.  L  Thomas,  County  Auditor,  for  con- 
structing 13,200  ft.  of  gravel  road  in  Spen- 
cer Townstup. 

Opelousas,    La. — Until  Mar.   31,   by   Mayor 

B.  A.  Uttell,  for  constructing  2,600  ft.  of 
<  ft  wide  cement  sidewalk. 

Annapolis,  Md.— Until  11  a.  m.,  Mar.  24. 
by  W.  W.  Webb,  Clerk  County  Commis- 
sioners, for  grading  and  macadamising 
about  one   mile  of  the  Annapolis  Road. 

Independence,  Mo. — Until  11  a.  m..  Mar. 
21,  by  Oscar  Koehler,  County  Surveyor,  for 
macadamizing  SSth  St. 

Kanaaa  City,  Mo.— Until  11  a.  m..  Mar.  26, 
by  E.  A.  Harper,  City  Engineer,  for  80 
contracts  for  grading  streets,  10  contracts 
for  constructing  artincial  stone,  curbing,  six 
contracts  for  constructing  artificial  stone 
sidewalks,  and  three  contracts  for  construct- 
ing brick  pavement. 

Kansas  City,  Me.— Until  3  p.  m..  Mar.  23, 
by  Park  ConSmissioners,  Frank  P.  Qossard, 
Secretary,  City  Hall,  for  grading  on  Lydia 
Ave. and  46th  St. 

Lincoln,  N«b. — Until  noon.  Mar.  20,  by 
Thos.  H.  Pratt,  City  Clerk,  for  grading, 
<urbing  and  paving  portions  of  O  St.,  N  St., 
T  St..  and  E  St.,  with  either  sheet  asphalt, 
mtk  aaplialt  or  vitrifled  brick. 

Hohokus,  N.  J.— Until  3  p.  m.,  Apr.  4,  by 
Charles  F.  Schneider,  Township  Clerk  of 
Hohokus.     Ramsey,     for     constructing     1.65 


miles  of  stone  roads.  R.  Wantnaker,  En- 
gineer. 

Washington,  N.  J,— UnUl  11  a.  m.,  Apr. 
2,  by  Jos.  R.  Tliatcher,  Director  Roads, 
Washington,  for  constructing  2.6  miles  of 
stone  read  for  Warren  County. 

Brooklyn,  N.  Y.— Until  11  a.  m..  Mar.  25, 
by  Bird  S.  Coler,  Borough  President,  for 
regulating  and  repaying  with  Medina  sand- 
stone pavement,  claas  A,  on  a  concrete 
foundation,  the  roadway  of  Fulton  St.,  from 
Joiaiemon  St.  to  Hanover  Pi.,  the  work  in- 
cluding: 8,890  sq.  yds.  of  Medina  sandstone 
block  pavement.  Class  A;  90  sq.  yds.  of  old 
stone  pavement  to  be  retald;  1,480  cu.  yds. 
of  concrete:  3,450  tin.  ft.  of  new  curbstone 
to  t>e  set  In  concrete;  470  lin.  ft.  of  old 
curtwtone  to  be  reset  in  concrete;  28,800 
sq.  ft.  of  cement  sidewalk. 

Nev»  York,  N.  Y.- Until  2  p.  m..  Mar.  24, 
by  John  F.  Aheam.  President  Mantiattan 
Borough,  for  repairing  and  maintaining 
sheet  asphalt  pavements  on  the  streets  in 
the  Borough  of  Manhattan  on  which  the 
original  guarantee  of  maintenance  has  ex- 
pired or  win  expire  during  the  term  of  this 
contract.  Engineer's  estimate  of  amount  of 
work  to  be  done:  220.000  sq.  yds.  of  as- 
phalt pavement.  Including  binder  course; 
1,200  cu.  yds.  of  Portland  cement  concrete. 
Spectflcatlons  with  Commissioner  Public 
Works,    13  Park  Row,  New  York. 

Cleveland,  O. — Until  noon.  Mar.  26,  by 
Board  Public  Service,  A.  R.  Callow,  Secre- 
tary, for  grading,  draining,  curbing  and 
flagging,  paving  with  brick  and  Medina 
dressed  block  stone,  portions  of  Jefferson 
Ave.  and  Eagle  St. 

Youngstown,  O. — UntU  noon.  Mar.  28,  by 
Board  Public  Service,  W.  H.  McMillin,  Clerk, 
for  paving  portions  of  Summit  Ave.  and 
Marshall    St. 

PIttaburg,  Pa.— Until  10  a.  m..  Mar.  24,  by 
A.  B.  Shepherd,  Director  Public  Works,  for 
grading,  curbing  and  paving  with  block 
stone  portions  of  Oienwood  Ave.  and  Curtin 
Ave.;  grading,  curbing  and  paving  with 
brick  Stamair  Alley;  repaying  with  asphalt 
portions  of  Ellsworth  Ave.,  South  Negley 
Ave.  and  Shady  Ave.;  repaying  with  block 
stone  portions  of  Davison  St.  and  Bedford 
Ave.;  constructing  granolithic  sidewallu  on 
Hill   Road  in   Hl^land  Park. 

Milwaukee,  Wis.— UntU  noon.  Mar.  28.  by 
Park  Commissioners,  Frank  P.  Schumacher, 
Secretary,  for  constructing  several  cement 
or  brick  walks. 

Salvador,  Central  America — Until  May  1, 
by  Ernest  Schemlkow,  Consul,  42  Broadway, 
New  York  City,  for  18,586  meters  of  stone 
paving  in  San  Salvador. 

Sewers. 

Bids  are  asked  on  following  wortc,  the 
notes  being  arranged  alphabetically  by 
states: 

Oakland,  Cal.— Until  10  a.  m.,  Apr.  1,  by 
Board  Public  Works.  Walter  B.  Fawcett, 
Secretary,  for  labor  and  material  for  con- 
struction of  storm  sewer  In  Qrove  and 
Jones  Sts.  Bond  for  810.000  required  of 
successful  bidder. 

Alamosa,  Colo.— UntU  4  p.  m.,  Apr.  16,  by 
Mayor  Henry  C.  MuUins,  for  constructing 
sanitary  sewer.  Certified  check  for  86,000 
required  with  bid. 

Fort  Morgan,  Colo. — Plans  and  specifica- 
tions for  the  construction  of  a  sewer  system 
for  this  city  are  on  file  at  office  of  Engi- 
neering-Contracting, 355  Dearborn  SL,  Chi- 
cago, III.  Bids  for  the  work  are  asked  until 
Mar.  31,  as  noted  In  Inst  week's  issue.  Ofll- 
clal advertisement  will  be  found  elsewhere 
in    this    issue. 

Sterling,  Colo. — Until  9  a.  m..  Mar.  19.  by 
C.  F.  Silver,  Town  Clerk,  for  labor  and  ma- 
terials for  constructing  about  17,848  lin.  ft. 
of  8-ln.  to  18-ln.  pipe  sewer,  manholes,  etc. 

Tlften,  Oa. — ^Untii  noon.  Mar.  80,  by 
Mayor  8.  M.  Clyatt,  and  City  CouncU,  for 
materials  and  constructing  sewer  syste^n,  to 
Include  6  miles  of  8-ln.  to  15-in.  sewers, 
flushtanks,  manholes,  etc.  J.  B.  McCrary 
&  Co.,  Engineers,  Empire  Bldg.,  Atlanta, 
Ga. 

Danville,  Ind. — UntU  2  p.  m..  Mar.  SO,  by 
Wm.  H.  Nichols,  County  Auditor,  for  pur- 
chase of  one  steel  sewer. 

Chicago,  III.— Until  10:15  a.  ra..  Mar.  25, 
by  Board  Local  Improvements.  216  City  Hall,' 
for  23  contracts  for  constructing  drains. 

Lawrence,  Kan. — Until  5  p.  m.,  Apr.  6, 
by  F.  D.  Brooks,  City  Clerk,  for  construct- 
ing 330  ft.,  10  in.,  and  700  ft..  8  in.  pipe 
sewer  In  Bews  Ave.,  and  675  ft.  of  6  in. 
and  75  ft.  6  in.  pipe  sewer  In  West  Law- 
rence. 

Louisville,  Ky. — Until  noon,  Apr.  2,  by 
Sewerage  Commissioners,  Chas.  P.  Weaver, 
Secretary,    603     Equitable     Bldg.,     for    con- 


structing Sec.  C  of  Southern  outfall  sewer, 
contract  No.  5.  the  work  consisting  mainly 
of  a  sewer  13  ft.  8  ins.  high  by  14  ft.  wide 
and  4.206  ft.  long  and  including:  Excava- 
tion, 4,206  lin.  ft.  In  open  cut  or  tunnel; 
concrete,  10,700  cu.  yds.;  reinforcing  steel 
bars,  770,000  lbs.  J.  B.  F.  Breed,  Chief 
Engineer;  Harrison  P.  Elddy,  Consulting 
Engineer,   14  Beacon  St.,   Boston,   Mass. 

Grand  Raplda,  Mich.— Until  8  p.  m.,  Apr. 
9,  by  Board  Public  Works.  Samuel  A.  Fresh- 
ney,  General  Manager,  for  constructing 
sewer  in  South  Front  St.,  the  work  in- 
cluding 4,800  ft.  of  8  ft.  reinforced  con- 
crete sewer,  with  bulkhead,  pumping  sta- 
tion, foundations  and  sluice  gates.  Xi.  W. 
Anderson,  City  Engineer.  Official  adver- 
tisement will  be  found  elsewhere  in  this 
issue. 

Kansas  City,  Mo.— Until  11  a.  m..  Mar. 
26,  by  E.  A.  Harper.  City  Engineer,  for 
constructing  district  sewers  in  Sewer  Dis- 
trict No.  238. 

Moberiy,  Mo.— Until  Apr.  6.  by  J.  F.  Curry. 
City  Clerk,   for  constructing  seweris. 

St.  Louis,  Mo.— Until  noon,  Apr.  3.  by 
Board  Public  Improvements,  H.  R.  Fardwell, 
Secretary,  for  the  oonstruction  gf  Glaise 
Creek  sewer,  the  work  embracing  3.204  ft., 
of  11  ft  11  ins.  by  12  ft.  6  in.  reinforced 
concrete  sewer,  in  open  cut,  and  116  ft. 
of  11  ft.  11  ins.  by  12  ft.  6  ins.  brick  and 
concrete  sewer.    In   tunnel:   225  fL    of  12   in. 

?ilpe  sewer,  200  ft.  of  15  In.  pipe  sewer.  775 
t.  of  21  in.  pipe  sewer  and  413  ft.  of  24 
in.  pipe  sewer. 

Fargo,  N.  Dak.^Until  6  p.  m.,  Apr.  6.  by 
N.  C.  Morgan,  City  Auditor,  for  construct- 
ing 12  in.  lateral  sewer  In  4th  St. 

Grand  Island,  Neb. — Until  6  p.  m.,  Apr. 
1,  by  H.  B.  Clifford,  City  Clerk,  for  fur- 
nishing all  material  and  laying  approxi- 
mately 3,748  ft.  of  16  In.  end  688  ft.  of  8 
In.  vitrified  or  concrete  sewer  pipe,  with 
6  manholes,  19  lamp  holes  and  one  flush 
Unk.     Estimated  cost  is  89.800. 

New  York,  N.  Y.— Until  2  p.  m..  Mar.  24. 
by  John  F.  Ahem.  President  Manhattan 
Borough,  for  work  under  eight  contracts 
for  sewer  construction.  Largest  contract 
calls  for  constructing  sewer  in  Broadway 
from  214th  St..  etc.,  the  work  including  40O 
ft.,  4  ft.  by  2%  ft.  brick  sewer  and  1,S2> 
ft.,   8^   ft.  by  2  1-3  ft.  brick  sewer. 

Lancaster,  O. — Until  noon,  Apr.  1,  by 
Board  Public  Service,  Geo.  H.  Brown.  Chair- 
man, for  labor  and  material  for  construct- 
ing certain  sewers.  Bids  will  lie  received 
for  cement  pipe.  Certified  check  for  8600 
required  with  bid. 

Alva,  Okla.— Until  8  p.  m..  Mar.  26,  by  A. 
N.  Devln,  City  Clerk,  for  material  and  con- 
structing sewer  system.  Bums  &  McDon- 
nell, Engineers,  Scarritt  Bldg.  Kansas  City, 
Mo. 

Oklahoma  City,  Okla.— UntU  6  p.  m..  Mar. 
23,  by  Geo.  Hess,  City  Clerk,  for  construct- 
ing lateral  sewer  in  aUey. 

Crie,  Pa.— Until  Mar.  SO,  by  Board  Publio 
Worlis,  tor  constructing  sewer. 

Pittsburg,  Pa.— UntU  10  a.  m..  Mar.  24, 
by  A.  B.  Shepherd,  Director  Public  Works, 
for  constructing  several  12  in.  and  16  In. 
pipe   sewers. 

Milwaukee,  Wis.— Until  noon.  Mar.  23.  by 
Park  Commissioners,  Frank  P.  Schumacher, 
Secretary,  for  constructing  vitrified  pipe 
sewer  and  tile  drain  in  new  section  of 
Washington  Park,  and  for  vitrifled  pipe  sew- 
er in   MItcheU  Park. 


Water  Supply. 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alpliaoetlcally  by 
states: 

Platteville,  iColo.— Until  Apr.  1.  by  W.  D. 
Egner,  Town  Clerk,  for  material  and  labor 
for  slnldng  4  in.  soft  water  well. 

Chicago,  III.— UntU  10:15  a.  m..  Mar.  25, 
by  Board  Local  Improvements,  216  City  Hall, 
for  26  contracts  for  constructing  water  serv- 
ice pipes. 

Garden  City,  Kan.— Until  Mar.  23.  by 
Lewis  Griggs,  City  Clerk,  for  materials  and 
construction   of  water  extensions. 

Grand  Rapids,  Mich. — UntU  6  p.  m.,  Apr. 
2.  by  John  F.  Beck,  Chairman  Building 
Committee,  care  County  Clerk,  for  installing 
additional  water  supply  and  fire  protection 
system  for  the  Kent  County  Home,  includ- 
ing pumping  station,  elevated  tank  or  pres- 
sure tank,  water  mains,  etc.  J.  Wernette, 
Consulting  Engineer,  Houseman  Bldg., 
Grand    Raplda. 

Verona,  N.  J.— Until  8  p.  m.,  Mar.  30.  by 
Water  Supply  Committee.  D.  H.  SIayl)ack, 
for  furnishing  material  and  constructing  a 
system  of  pipe  lines:  the  work  Includes: 
Furnishing  approximately  1.000  tons  cast 
iron   pipe,    20   tons   special   castings.   86   flre 
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hydrants.  144  valves.    Walter  E.  Sexton,  En- 
gineer, 46  N.  12th  St..  Philadelphia.  Pa. 

Clark»vllle,  Tervn.— Until  Mar.  23,  by 
Thomas  L.  Risk,  Memphis,  Tenn..  President 
Odd  Fellows'  Home,  for  material  and  con- 
structing water  supply  system  at  Odd  Fel- 
lows Home,  Clarksvllle.  Plans,  etc.,  at 
Home  and  with  P.  F.  Lunda,  21  Cotton  Ex- 
change BIdg.,  Memphis. 

Excavation,  Earth  and  Rock. 

Bids  are  asked  on  followlns  work,  the 
notes  being  arranged  alphaDettcally  by 
states: 

Des  IMolnes,  la.— Filling,  Etc.— Until  11  a. 
m.,  Mar.  26,  by  Board  Public  Works,  W.  W. 
Wise,  Chairman,  for  filling  property  In  the 
vicinity  of  6th  Ave.  and  Arlington  Ave.,  and 
complete  the  west  bank  of  the  south  ap- 
proach of  the  6th  Ave.  bridge. 

Hampton,  la.- Ditch  Work.— Until  Mar. 
20,  by  F.  G.  Luke,  County  Auditor,  for  con- 
structing tile  drain  and  open  ditch  in  Scott- 
Hamilton  District  No.  3,  the  work  Including 
i,376  ft..  14  to  24  in.  tile  and  142,000  cu.  yds. 
excavation.  Bids  are  also  asked  for  con- 
structing open  ditch  in  Morgan  and  Oak- 
land District  No.  2,  requiring  99,000  cu. 
yds.   of  excavation. 

Chicago,  III.— Dredging.— Until  11  a.  m.. 
Mar.  24.  by  Department  Public  Works,  326 
City  Hall,  for  dredging  channel  of  North 
branch  of  Chicago  River  at  North  Ave. 
Certified  check  for  $100  required  with  bid. 

Bluffton,  Ind.— Ditch.— Until  2  p.  m..  Mar. 
27,  by  H.  B.  Sark.  Superintendent  of  Con- 
struction of  Wells  County,  for  the  construc- 
tion of  the  Hannah  Shady  ditch. 

Chrlsney,  Ind.— Ditch.— Until  10  a.  m., 
Mar.  20,  by  Superintendent  of  Construction, 
EMward  Sargent  of  Spencer  County,  for  the 
construction  of  a  drain  in  Grass  and  Jack- 
son Townships,  known  as  the  E^st  Fork 
drain. 

Hartford  City,  Ind.— Ditch.— UntU  Mar. 
23,  by  William  Harley,  County  Surveyor,  for 
construction  of  large  ditch  known  aa  the 
Comler   Ditch. 

Chlltlcotha,  IMo.— Ditch  Work.- UnUI  1:80 
p.  m..  Mar.  28,  by  Thos.  Hurst,  County  En- 
gineer, for  constructing  dredge  ditch  28,600 
ft.  long,  requiring  98,842  cu.  yds.  excava- 
tion. 

Rarltan,  N.  J. — Dredging. — Until  noon, 
Apr.  10,  by  Col.  D.  W.  Lockwood,  U.  8.  Bn- 

flneers.  Room  C8.  Army  BIdg.,  39  Whitehall 
t..  New  Tork,  for  dredging  In  Rarltan  Bay, 
N.    J. 

Now  York,  N.  Y.— Dredging.— Until  noon, 
Mar.  20,  by  Allen  N.  Spooner.  Commission- 
er of  Docks,  Pier  A.  Battery  PI.,  for  fur- 
nishing all  the  labor  and  materials  re- 
auired  for  dredging  about  l.SO.OOO  cu.  yds.  on 
He  Bast  and  Harlem  Rivers,  Boroughs  of 
Manhattan.  Brooklyn.  Queens  and  the 
Bronx,  and   in    the  Borough  ot  Ricbmond. 

NovK  York,  N.  Y.— Rock  Removal.— Until 
noon,  Apr.  28,  by  Col.  John  Q.  D.  Knight. 
U.  S.  Engra.,  Room  F-7,  Army  BIdg.,  New 
York,  for  removal  of  pot  rock.  Frying  Pan 
Reef  and  Middle  Reef  at  Hell  Gate,  Bast 
River.   N.   T. 

Newport,  R.  I.— Rock  RemovaL— Until  2 
p.  m.,  Apr.  9,  by  MaJ.  Harry  Taylor,  U.  S. 
Bngrs..  Newport,  for  removal  of  ledge  rock 
from  Newport  Harbor  and  Sakonnet  Harbor, 
R.   I. 

Fort  Meade,  S.  •  Dak.— Ditch  Work.— Until 
10  a.  m.,  Apr.  10,  by  Capt.  L.  C.  Scherer, 
Constructing  Q.  M.,  for  constructing  drain- 
age ditches,  bridges,  culverts,  etc. 

Wheeling,  W.  Va.— Navigation  Pass.— 
Until  11  a.  m.,  Apr.  7,  by  Capt.  F.  C.  Boggs, 
U.  S.  Engineers,  Wheeling,  for  constructing 
700  ft.  of  navigation  pass  for  Dam  No.  11. 
Ohio   River. 

Superior,  Wis. — Dredging. — Until  noon, 
Apr.  6,  by  MaJ.  Graham  D.  Fitch,  U.  S. 
Engrs.,  Duluth,  Minn.,  for  dredging  and 
hire  of  dreding  plant  at  Superior  Entry, 
Wis. 

Milwaukee,  Wis. — Grading. — Until  noon. 
Mar.  23,  by  Park  Commissioners,  Frank  P. 
.Schumacher.  Secretary,  for  certain  grading 
in  Humboldt  Park.  Bond  for  $75  required 
with   bid. 


HJscellaneoas. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Chicago,  III.— Street  LlghllnK— Until  11  a. 
m..  Mar.  21.  by  William  Carroll.  City  Elec- 
trlrlan,  12  City  Hall,  for  furnishing  the  city 
with     gasoline    lights    on     certain     parts     of 


streets  In  different  sections   for  and  during 
the  year  1908. 

Ellis  Island,  N.  Y.  H.— Laying  Cable.— 
Until  2:20  p.  m..  Mar.  24,  by  Robert  Watch- 
om,  for  furnishing  and  laying  30  pair  of 
paper  insulated  submarine  cable  extending 
from  Barge  OfBce  dock,  New  York  City,  to 
Ellis  Island  Immigrant  Station,  Ellis  Isl- 
and,   N.    Y.    H. 

New  Brighton,  N.  Y. — Street  Sprinkling.— 
Until  noon.  Mar.  31,  by  George  Cromwell, 
President  Richmond  Borough,  St.  George. 
New  Brighton,  for  sprinkling  certain  high- 
ways in  the  Borough  of  Richmond  until 
Oct.  IB,  1908.     Security  required  Is  $1,800. 

.  New  York,  N.  Y.— Street  Sweepings  Dis- 
posal— Until  noon.  Mar.  24,  by  Allen  N. 
Spooner,  Commissioner  of  £)ocks.  Pier  A. 
Battery  PI.,  for  furnishing  all  the  labqr  and 
materials  required  for  furnishing  carts,  with 
horses  and  drivers,  for  disposing  of  street 
sweepings  from  piers  and  water-front  prop- 
erty In  the  Boroughs  of  Manhattan,  Brook- 
lyn and  Queens.  Security  required  Is 
$9,600. 

Milwaukee,  Wis.— Terraces.  Etc.— Until 
noon.  Mar.  23,  by  Park  Commissioners, 
Frank  P.  Schumacher,  Secretary,  for  con- 
structing reinforced  concrete  terrace,  walks 
and  elevated  seats  near  the  pavilion  In 
Lake  Park.  Certified  check  for  $1,500  re- 
quired with  bid. 

Milwaukee,  Wis.— Wading  Pool.— Until 
noon.  Mar.  23,  by  Park  Commissioners, 
Frank  P.  Schumacher,  Secretary,  for  con- 
structing cement  wading  pool  in  Koscluszko 
Park. 

Material8,Hachlne8,Sapplie8,Tool8,Etc 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Washington,  D.  0. — ^Electrical  Supplies. — 
Until  2  p.  m..  Mar.  30,  by  District  Com- 
missioners, Jay  J.  Morrow,  Engineer  Com- 
missioner, for  electric  lighting  fixtures,  elec- 
trical clock  system,  and  furniture  and  equip- 
ment, for  use  in  the  new  Municipal  build- 
ing, Washington,  D.  C. 

Washington,  D.  C. — Drawing  Utensils. 
Etc.— Until  10:30  a.  m.,  Apr.  6,  by  Lt.  Col. 
H.  F.  Hodges,  General  Purchasing  Officer, 
Isthmian  Canal  Commission,  for  furnishing 
under  Circular  431,  drawing  paper,  tracing 
cloth,  note  paper,  envelopes,  wrapping 
paper,  bristol  board,  binder's  board,  note- 
books, letter  flies,  pencils,  pens,  penhold- 
ers, rubber  erasers,  planlmeter,  dividers, 
protractors,  ranging  poles,  leveling  rods, 
steel  tapes,  slide,  rules,  transparent  curves, 
beam  compasses,  magnifying  glasses,  plumb 
bobs,  thumb  tacks,  metal  tubes  for  paper, 
canteens,  water  colors,  paint  brushes.  Ink, 
etc. 

Washington,  D,  C. — Elevators. — Until  noon, 
Apr.  8,  by  Elliott  Woods.  Superintendent  U. 
S.  Capitol  Building  and  Grounds,  for  elec- 
tric passenger  elevators  for  the  office  build- 
ing, U.   8.   Senate,  Washington. 

Washington,  D,  C. — Portland  Cement. — 
Until  10:30  a.  m.,  Apr.  13  (extension  of  date 
from  Mar.  12),  by  Lt.  Col.  H.  F.  Hodges, 
General  Purchasing  Officer,  Isthmian  Canal 
Commission,  for  furnishing  under  Circular 
420,    4,500,000  bbls.  Portland  cement. 

Sioux  City,  la. — Heater,  Boiler  Pump. — 
Until  3  p.  m..  Mar.  30,  by  O.  B.  Henly, 
President  Waterworks  Trustees,  United 
Bank  BIdg.,  for  furnishing  complete,  one 
open  type  feed  water  heater  of  300  H.  P. 
nominal  capacity.  Also  one  boiler  feed 
pump  of  500  H.  P.  capacity. 

Fort  Riley,  Kan. — Iron  Pipe  Fence. — 
Until  10  a.  m..  Mar.  25.  by  Capt.  W.  M. 
Whitman,  Constructing  Q.  M.,  for  furnish- 
ing and  erecting  1,145  ft.  of  Iron  pipe  fence. 

Annapolis,  Md, — Terra  Cotta. — Until  noon. 
Mar.  21,  by  Navy  Department,  Washington, 
D.  C,  for  ornamental  terra  cotta  and  hard- 
ware for  the  power  house  at  the  U.  S.  Naval 
Academy,  Annapolis.  Plans  may  be  seen 
on  application  at  the  U.  S.  Naval  Academy. 
Annapolis,  Md.,  or  at  the  office  of  Ernest 
Flagg.   Architect,    35  Wall   St.,  New  York. 

Rumford  Falls,  Me.— Water  Pipe.— Until 
noon.  Mar.  26.  by  Charles  N.  Taylor.  Con- 
tracting Engineer,  1  Wauban  St..  Welle.>ilcy, 
Mass.,  for  delivery  f.  o.  b..  Rumford  Falls, 
ot  5,000  ft.  of  10  in.,  6,000  ft.  of  8  In..  9.630 
ft.  of  6  in.  cast  iron  water  pipe,  special 
castings,  3 — 10  In.  valves,  4 — 8  In.  vales, 
14 — 6  In.  vales:  21  valve  boxes  and  40 — 2-way 
hydrants  for  6V4   ft.   trench. 

Minneapolis,  Minn. — ^Wood  Blocks. — Until 
7:30  p.  m..  Mar.  27.  by  L.  A.  Lydlard,  City 
Clerk,  for  furnishing  the  city  with  creosot- 
ed  wood  paving  Works  to  be  usi-d  in  the 
construction  of  pavement  during  the  season 
of  1908. 

Camden,   N.   J.— Fire  Engines.— Until   Mar. 


19,  by  City  Clerk,  for  furnishing  two  steto 
Are  engines,   second  and  third   size. 

Brooklyn,  N.  Y.— Manhole  Heads.  Etc- 
Until  11  a.  m..  Mar.  25,  by  Bird  S.  CoIct. 
Borough  President,  for  furnishing  and  de- 
livering manhole  heads  and  covers,  etc. 
for  use  of  the  Bureau  of  Swers,  Borough 
of  Brooklyn.     Security  required  la  $600. 

McGrawvllle,  N.  Y.— Pump.  Pipe.  Btc- 
Untll  2  p.  m..  Mar.  30,  by  H.  C.  ChaUw 
Village  Clerk,  McGraw,  for  fumishlnj 
pump,  26  tons  8  In.,  41  tons  6  in.  and  U. 
tons  4  in.,  B.  &  S.  Water  pipe;  also  U 
hydrants,  25  gates  and  boxes,  castings,  eu 
W.  G.  Stone.  Engineer,  Mann  BIdg.,  Ctics. 
N.    Y. 

New  York,  N.  Y.— Manila  Rope.— Until 
noon.  Mar.  20,  by  Allen  N.  Spooner,  Com- 
mtssloner  of  Docks,  Pier  A.  foot  of  Battery 
PI.,  for  furnishing  and  delivering  Manili 
rope.     Security  required  Is  $5,200. 

Now  York,  N.  Y.— Pipe  Rails,  Etc.— UntlJ 
2  p.  m..  Mar.  26,  by  James  W.  Stevenwn 
Commissioner  of  Bridges,  13  Park  Row,  (or 
furnishing  and  delivering  pipe  rails,  rail- 
ing posts  and  flttlngs  to  the  Brookirn 
bridge.     Security  required  Is   $2,000. 

New  York,  N.  Y.— Broken  Stone.— UntU  1 
p.  m..  Mar.  26,  by  Park  Board.  AneoaJ 
BIdg..  Eth  Ave.  and  64th  St..  for  fumlshinc 
and  delivering  500  cu.  yds.  broken  stone  <» 
trap  rock  and  1,000  cu.  yds.  screenings  of 
trap  rock  (no.  1.  1908),  for  parks,  Borouch 
of   the   Bronx. 

New  York,  N.  Y.— Broken  Stone.- fnUl 
noon.  Mar.  24,  by  George  Cromwell.  Presi- 
dent Richmond  Borough,  St.  George,  New 
Brighton,  furnishing  and  delivering  broken 
stone  under  several  contracts,  the  toul 
amount  required  being  6,970  tons  of  IH  and 
%-In.  broken  stone  and  BOO  tons  of  screen- 
ings. 

New  York,  N.  Y.— Lumber.— Until  noon. 
Mar.  23,  by  Allen  N.  Spooner,  Commissioner 
of  Docks,  Pier  A,  Battery  Pi.,  for  furalah- 
ing  and  delivering  sawed  new  yellow  pine 
or  Oregon  pine  lumber,  sawed  new  spruce 
lumber  and  sawed  new  oak  lumber.  The 
security  deposit  required  is  as  follows:  ClsJf 
1.  Yellow  pine  or  Oregon  pine  lumber,  $40,- 
000.  Class  2.  Spruce  lumber,  $2,S00.  CteM 
3.     Oak   lumber,  $2,700. 

New  York,  N.  Y.— Stone.— UntU  noon. 
Mar.  23,  by  Allen  N.  Spooner,  Commissioner 
of  Docks,  Pier  A.  Battery  PL.  for  furnishing 
and  delivering  granite  stone  for  bulkhead  or 
river  wall.  The  contract  la  divided  into 
two  classes,  as  follows:  Class  1.  For  gran- 
ite headers  and  stretchers;  Class  Z,  for  gran- 
ite coping  stones. 

New  York,  N.  Y.— Cement.— UnUl  1  p. 
m..  Mar.  24,  by  John  F.  Aheam,  Presldeot 
Manhattan  Borough,  for  fumlshlng  and  de- 
livering about  500  bbls.  of  Portland  cemcsL 

New  York,  N.  Y.— Lumber,  Iron.  Etc— 
Until  11  a.  m..  Mar.  24,  by  John  V.  Cogger. 
Commissioner  of  Corrections,  148  E.  20th  St.. 
for  furnishing  and  delivering  hardware. 
paints,  iron,  steam  fittings,  lumber  and  mis- 
cellaneous articles. 

New  York,  N.  Y.— Street  Signs,  Etc- 
Untll  2  p.  m..  Mar.  24,  by  John  F.  Aheam. 
President  Manhattan  Borough,  for  furnish- 
ing and  delivering  about  2,000  enameled 
street  signs  and  200  sign  boxes.  Specifica- 
tions with  Commissioner  of  Public  works.  11 
Park  Row. 

Tompklnsvllle,  N,  Y. — Boiler.  Repalra.- 
Untll  1  p.  m.,  Apr.  7.  by  the  Light  House 
Engineer.  Tompklnsvllle,  for  fumrshing  and 
setting  a  boiler  and  for  repairs  to  machlnerr 
and  hull  of  the  U.  S.  Light-House  tender 
Iris. 

Alteona,  Pa. — Brick,  Cement.  Etc — Untf. 
Mar.  20,  by  Board  Public  Works,  for  fur- 
nishing  supplies. 

Reading,  Pa.— Pipe,  Etc.— UnUI  Mar.  !4, 
by  James  J.  Bums.  Secretary  Water  De- 
partment, for  furnishing  supplies. 

Loyal,  Wis.— Pipe,  wire..- Until  1  p.  in. 
Mar.  26.  by  J.  M.  Phllpott.  Village  Clerk, 
for  furnishing  3.890  ft.  4,  6  and  8  In.  cast 
iron  pipe,  10  hydrants  and  6  valves,  and 
22,000   ft.    of  No.   8  to  00  copper  wire. 

Milwaukee,  Wis.— Water  Pipe.— UnUI  10  30 
a.  m..  Mar.  25,  by  Board  Public  Work,v 
Charles  J.  Poetsch,  Chairman,  for  furnish- 
ing for  use  of  water  department  3,850  ton» 
of  36  in.  class  "C"  cast  iron  water  pipe,  and 
150  tons  of  36  In.  class  "C"  special  cast- 
ings. 

Superior,  Wis. — Steel  Plate.— UntU  noon. 
Apr.  9.  by  MaJ.  Graham  D.  Fitch.  V.  & 
Engrs.,  Duluth.  Minn.,  for  fumlahtnc  steel 
plate  at   Superior. 

West  Allls,  Wis.— Fire  Apparatus.— Until 
noon.  Mar.  21.  by  Board  Public  Works,  T 
Phillips,  Jr.,  Chairman,  for  furnishing  one 
hook  and  ladder  truck  and  one  light  bose 
cart,  both  as  per  speciflcations  In  officr  of 
City    Clerk. 
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CONTRACTS  LBT. 

Tb«  foUowlnr  contract*  bave  been  let  re- 
mtly: 

Decatur,  Ala.  —  Concrete  Sidewalks.  — 
■reeding  Concrete  Co..  Chattanooea,  Tenn., 
ft  constructing  several  miles  of  concrete 
Wewalks  for  this  city. 

r  Melbourne,  Ark. — Bridges. — County  bridge 
Ipiitracts  have  been  let  as  follows:  Plney 
Edge,  nilnols  Steel  Co.,  at  Jl,330:  Straw- 
fcrry  Bridge,  Vlncennes  Bridge  Co.,  Vln- 
Enneg,  Ind.,   $2,948. 

r  Oakland,  Cal. — Sewer. — Stanley  Construc- 
ItoD  Co.,  at  about  )10,000,  for  building  storm 
Eewer  In  Grand  Ave. 

r Santa  Monica,  Cal. — Concrete  Pier.— Stut- 
ier  Cement  Co.,  at  $182,890,  for  constructing 
Klnforced  concrete  pier  at  the  foot  of  Colo- 
Stdo  8L  for  this  city.  The  pier  will  be 
Mjm  ft.  long  and  30  ft.  wide.  The  bents 
kr«  to  be  24  ft.  apart,  and  each  will  consist 
m  three  reinforced  concrete  piles,  each  being 
It  Ins.  In  diameter.  The  plans  were  made  by 
Sdwln  U.  Warner. 

Montrose,  Colo.— Sewer  Pipe.— Denver  Sew- 
er Pipe  A  Tile  Co.,  Denver.  Colo.,  for  fur- 
Blshlng  pipe  for  two  main  sewers  to  be  built 
tadty. 

Waahlngton,  D.  C— Sewer— E.  Q.  Gum- 
mel.  at  $7,000,  for  constructing  sewer  In  the 
ralleys  of  the  Broad  and  Soapstone  branches. 

Augusta,  Oa. — Sewers.  —  P.  McAullffe's 
Sons,  at  $7,000,  for  constructing  sewers  for 
tbU  city. 

ValdotU,  Qa.— Railroad  Work.— A.  &  F. 
Wright,  according  to  rejports,  for  construct- 
ing 30-mlle  line  from  Valdosta  to  Nashville, 
Ga.,  for  the  Georgia  &  Florida  Ry.,  of  which 
J.  M.  Turner.  Augusta,  Ga.,  is  General  Man- 
ager. 

Elgin,  III.— Bridge,  Grading.- Walter  Mc- 
I,ean.  KIgin,  at  about  $5,000.  for  building 
bridge  and  grading  across  a  swamp  at  Pia- 
takee  Bay,  Wis. 

Brookvlile,  Ind.— Bridge  Work.— Following 
contracts  for  county  bridges  and  monolithic 
arches  have  been  awarded:  awards  were 
made  on  plans  prepared  by  A.  L.  Stewart, 
Consulting  Engineer,  Rusbville,  Ind..  who 
will  have  charge  of  the  construction  work: 
ilackedom  Contracting  Co.,  Indianapolis. 
three  reinforced  concrete  arches,  $3,780; 
Pan-American  Bridge  Co.,  Newcastle,  Ind., 
■even  bridges,  $11,625;  Dudley  ft  Keogh, 
BrookviUe,  one  reinforced  concrete  arch,  $1.- 
IM:  Wllk  ft  Martin.  BushvlUe,  one  concrete 
arch,  $1,037:  Chas.  Bradbum,  Brookvlile,  one 
concrete  arch,  $1,085. 

Brookvlile,  Ind.— Water  System.— Frank  8. 
Masters,  at  $1,206,  for  Installing  water  and 
««wer  system  at  county  inflrmary. 

Valparaiso,  Ind.— Road  Work.— O.  P.  Ta- 
ber.  Remington,  Ind.,  at  $8,475,  for  Blake 
Itoad  in  Portage  Township,  and  Jacob  Ack- 
erniao,  Laporte,  Ind.,  at  $8,276.  for  the  Has- 
en  Road  in  Center  Township. 

Indianapolis,  Ind.— Street  Work.  —  Capitol 
Paving  &  Construction  Co.,  for  brick  road- 
wav  and  stone  curb  on  Colorado  St.;  Francis 
E.  Lackey,  for  grading  roadway  and  walk  on 
Barnes  Ave.:  Manley  O'Donnell  ft  Co.  for 
brick  roadway  and   curb  on  Columbia  Ave. 

Wichita,  Kan.— Sewers.— Municipal  Con- 
tracting Co.,  Kansas  City,  Mo.,  at  $76,000, 
for  constructing  sanitary  sewer  No.  8.  The 
contract  was  awarded  on  brick  atid  tile 
aewer,  and  Includes  6,409  iln.  ft.  of  25-ln., 
2,680  Iln.  ft.  of  24-ln.,  1,905  Iln.  ft.  of  21-ln., 
J.300  Un.  ft.  of  18-ln.,  12,907  Iln.  ft.  of  12- 
In..  8,40S  Iln.  ft.  of  lO-in.,  86,833  Un.  ft.  of 
S-ln.  sewer,  and  717  8-ln.  observation  holes, 
364  manholes,  complete,  54  flush  tanks  com- 
plete, 1  outlet  protector  complete. 

Paducah,  Ky.  —  Concrete  Sidewalks.  — 
George  Katterjohn  has  contract  for  con- 
structing six  miles  of  concrete  sidewalk  for 
this  city. 

Minneapolis,  Minn. — Sewer  Materials.— 
Following  contracts  have  been  let  for  fur- 
nishing this  city  with  sewer  materials  dur- 
ing the  season  of  1908:  5,000  bbls.  or  any 
part  thereof  of  Portland  Cement,  Northwest- 
ern States  Portland  Cement  Co.,  at  $1.12  per 
bbl.  f.  o.  b.  cars:  empty  sacks  not  returned 
10  cts.  each.  200  tons  special  castings. 
Standard  Foundry,  at  $36  per  ton  delivered 
at  warehouse  or  trenches.  1,000,000  Menom- 
inee sand  mold  sewer  brick,  Wisconsin  Red 
Pressed  Brick  Co.,  at  $9.25_per  M.  delivered 
along  line  of  work.  Red  Wing  Sewer  Pipe 
Co.  for  vitrified  salt  glazed  clay  sewer  pipe 
at  the  following  prices  and  rates:  6-ln.  pipe, 
lOHc  per  ft.,  2-ft.  length;  9-in.  pipe,  17Vic 
per  ft.,  2-ft.  lengths;  12-In.  pipe.  Sic  per  ft., 
S-ft  lengths:  15-ln.  pipe,  43c  per  ft.,  3-ft. 
lengths:  18-ln.  pipe,  62c  per  ft..  S-ft.  lengths; 
20-ln.  pipe.  87Hc  per  ft.,  2-ft.  lengths:  24-ln. 
pipe,  $1.25  per  ft.,  2-ft.  lengths;  6x9  T's, 
*0c  each  In  2-ft.  lengths.  Including  stoppers; 
6x12  T's.  $1.55  each,  S-ft.  lengths,  including 
stoppers:   6x15  T's,  $2.15  each.  3-ft.   lengths. 


Including  stoppers;  6x18  T's,  $3.10  each,  3-ft 
lengths,  including  stoppers;  6x20  T's,  $3.60 
each,  2-ft.  lengths.  Including  stoppers;  6x24 
T's,  $6.00  each,  2-ft.  lengths.  Including  stop- 

?er8;  12-ln.  curves,  $1.35  each,  3-ft.  lengths; 
S-ln.  curves,  $1.90  each,  3-ft.  lengths;  18-ln. 
curves,  $2.76  each,  3-ft.  lengths;  24-ln. 
curves,  $4.16  each,  2-ft.  lengths;  6-in.  slants, 
32c  each,  all  lengths. 

Jersey  City,  N.  J. — Asphalt. — Uvalde  As- 
phalt Paving  Co.,  New  York  City,  for  as- 
phalting Kearney  Ave. 

Ashland,  Neb. — Bridge.  —  Canton  Bridge 
Co.,  Canton,  O.,  at  $2,573,  for  180  ft.  steel 
approach  to  new  Silver  St.  bridge  for  this 
city. 

Cleveland,  O. — Electric  Railway. — Masslllon, 
Wooster  &  Mansfield  Electric  Ry.  Co.,  1429 
Williamson  Bldg.,  Cleveland,  has  awarded 
contract  for  constructing  its  road  to  the 
Frank  Ovens  Co.  and  the  Mohawk  Construc- 
tion Co.,  Boston,  Mass.  The  line  will  pass 
through  Dalton,  Orvllle,  Smlthvllle,  Wooster, 
Jefferson,  Reedsburg,  Jeromevllle,  Hayes- 
vllle,  Petersburg  and  Mansfield. 

Mansfield,  O,— Bridge. — Charles  M.  Row- 
land, at  $1,572,  for  superstructure  and  cre- 
done  block  floor  of  bridge  over  Rockford  for 
this  city;  John  Drumheller,  at  $734,  secured 
contract  for  substructure. 

Marlon,  O. — Sewer. — Joseph  Murphy,  at 
$4,394,  for  constructing  sewer  in  Leader  St. 

Norwalk,  O. — Sewers. — Penny  ft  Corron, 
Lorain,  O.,  at  $7,541,  for  sewer  In  Chatham 
St,,  and  at  $3,638  for  sewer  in  St.  Mary's  St. 

Sandusky,  O.—FIU.— Frank  RIedy,  at  18Uc 
per  cu.  yd.,  for  making  7,000  cu.  yds.  dirt  nil 
at  Monroe  St.  bridge  for  county. 

Portland,  Ore. — Concrete  Bridge.— North- 
west Bridge  Works,  Portland,  at  $64,600,  for 
constructing  reinforced  concrete  bridge  over 
Sullivan's  Quich  for  the  city. 

Houston,  Tex. — Sewer. — International  En- 
gineering Co.,  at  about  $10,000,  for  construct- 
ing 18-ln.  sewer,  cut  16  to  18  ft.,  for  owners 
of  Kenilworth  Grove,  and  the  Bute  Addition. 

Houston,  Tex. — Trestle  Bridge.  —  A.  N. 
Fitzgerald,  at  $2,790,  for  constructing  trestle 
bridge  over  Sims  Bayou  for  the  county. 

Waxahachle,  Tex. — Bridges,  Culverts. — Joe 
C.  Jarrett,  for  constructing  a  number  of  re- 
inforced concrete  bridges  and  culverts  for 
the  county. 

Everett,  Wash. — Sewer. — A.  Thorsvlg.  at 
$13,748.  for  constructing  sewer  in  Rucker 
Ave. 

North  Yakima,  Wash — Bridge  Work.— 
County  Commissioners  have  awarded  follow- 
ing contracts  for  the  erection  of  Wapato 
combioation  wood  and  iron  bridge:  Burrell 
Bridge  &  Construction  Co.,  Oakland,  Cal.,  at 
$10,739  for  two  120-ft.  spans  and  one  180-ft. 
span;  W.  W.  Pettljohn,  at  224  cts.  per  cu. 
yd^  for  grading  the  430  ft.  loni  fill. 

Tacoma,  Wash. — Sewer.  —  George  Milton 
Savage,  at  $16,264,  for  building  Hosmer  St. 
trunk  sewer. 


PROJECTED  WORK. 

Bridges. 

Items   Arranged  Alphabetically  by  States 

Orovllle,  Cal. — U.  S.  War  Department  has 
approved  plans  for  proposed  bridge  over 
Sacramento  River  to  be  erected  by  Butte 
and  Glenn  Counties.  Bridge  will  have  130- 
ft.  draw  span. 

San  Bernardino,  Cal. — County  surveyor  has 
been  instructed  to  make  the  necessary  sur- 
veys for  a  new  steel  bridge  to  be  constructed 
across  the  Santa  Ana  River  at  a  cost  of  $12,- 
000. 

Nevada  City,  Cat. — Supervisors  of  Nevada 
and  Placer  Counties  have  agreed  on  plans 
for  bridge  to  be  erected  over  Bear  River 
near  Dutch  Flat.  Bridge  will  be  about  300 
ft.  long  and  will  cost  $6,000. 

Denver,  Colo. — Surveys  for  a  viaduct  to  be 
erected  at  20th  St.,  this  city,  have  been 
nearly  completed.  H.  S.  Crocker  is  En- 
gineer in  Charge. 

Aurora,  III. — Isham  Randolph,  Consulting 
Engineer.  Chicago,  111.,  Is  preparing  plans 
for  a  bridge  to  be  erected  by  this  city  over 
Fox  River  between  Main  and  Galena  Sts. 
As  proposed  the  bridge  will  be  940  ft.  long. 
Myron  Tarble  Is  City  Engineer. 

South  Bend,  Ind. — Southern  Michigan  Ry. 
Co.'s  bridge  and  embankment  la  stated  to 
have  been  damaged  to  extent  of  $30,000  by 
recent  floods. 

Qoshen,  Ind. — County  Commissioners  are 
considering  erection  of  several  bridges, 
chief  of  these  being  a  structure  over  Rock 
Run  Creek  at  North  Main  St. 

Columbia,  La.  —  Coldwell  Parish  Police 
Jury  proposes  in  the  future  to  build  steel 
bridges  over  all  streams  In  the  parish. 


Willlamsport,  Md. — Bill  Is  to  come  before 
State  Legislature  to  secure  rights  for  the 
Washington  ft  Berkley  Co.  to  erect  a  con- 
crete bridge  over  the  Potomac  River  at  this 
place.  Plans  for  the  bridge,  which  is  to 
cost  about  $123,000,   have  been  adopted. 

Cheboygan,  Mlch.^<;ity  Council  ha*  been 
petitioned  to  build  a  bridge  over  river  at 
Pine  St. 

St.  Joseph,  MIoh. — Recent  floods  In  the  St. 
Joseph  Valley  have  caused  considerable  dam- 
age to  bridges,  eight  highway  bridges  having 
been  swept  away  In  that  vicinity.  At  Deer- 
field,  Mich.,  the  steel  highway  bridge  was 
damaged  to  extent  of  $2,000;  at  Niles,  Mich., 
a  new  steel  bridge  on  the  Gogebic  River  was 
carried  away,  and  at  Union  City,  Mlcb^^  the 
principal  bridge  over  the  St.  Joseph  River 
was  also  carried  away. 

Quifport,  Miss. — County  Commissioners  re- 
jected all  bids  for  erection  of  drawbridge 
over  Tchoutlcaboufta  River  and  are  calling 
for  new  bids. 

Devils  Lake,  N.  Dak. — County  Commission- 
ers are  considering  construction  of  bridge 
over  Grand  Harbor  Bay,  to  cost  $7,000. 

Trenton,  N.  J — ^Hearing  was  held  Mar.  16, 
at  U.  S.  Engineer's  Office,  Philadelphia,  on 
plans  of  Pennsylvania  R  R.,  for  construction 
of  a  bridge  over  the  Delaware  River  at  a 
point  about  half  a  mile  below  the  lower 
steamboat  landing  In  Trenton.  H.  R.  Leon- 
ard, Philadelphia,  Pa.,  is  Engineer  Bridges. 
P.  R.  R 

Le  Roy,  N.  Y. — Town  Board  will  shortly 
call  for  olds  for  constructing  $20,000  bridge 
over  the  Oatka.  George  A.  Roker,  Buffalo. 
N.  T.,  Is  Engineer  in  charge. 

Rochester,  N.  Y — Bill  la  before  State  Leg- 
islature appropriating  $45,000  for  new  bridge 
over  the  Canal  at  Allen  St 

Canton,  O. — Board  of  Public  Service  has 
asked  $1,000  appropriation  for  repairing 
abutments  of  Rushford  and  Bast  Tuscarawas 
Sts.  bridges. 

Dayton,  O. — City  Council  will  be  asked  to 
issue  $160,000  of  bonds  for  constructing  steel 
and  concrete  bridge  at  Dayton  View. 

Lima,  O. — County  Surveyor  Craig  is  pre- 
paring plans  and  specifications  for  a  bridge 
acroas  the  Ottawa  River  on  the  Albrecnt 
Road  In  German  Township. 

Sprlngfletd,  O. — City  Council  Is  considering 
construction  of  a  bridge  over  Bush  Creek 
at  Nelson  St. 

West  Union,  O. — County  Engineer  is  mak- 
ing estimates  for  new  bridge  to  be  erected 
over  Scioto  Brush  Creek  at  Mary's  Crossing. 

Youngstown,  O.— F.  M.  Llllle,  City  Engi- 
neer, has  completed  preliminary  plans  for  an 
overhead  bridge  at  Spring  Common. 

Willlamsport,  Pa. — Grand  Jury  has  rec- 
ommended construction  of  bridge  at  Arch 
St.,  and  structure  will  prolMbly  be  erected 
this  summer. 


Railroads 

Items  Arranged  Alphabetically  by  8tates. 

Phoenix,  Aria. — The  AJo  Valley  Ry.  Co. 
has  t>een  organized  and  Is  having  preliminary 
surveys  made  for  a  railroad  to  be  built  from 
the  AJo  mines  In  western  Pima  county,  from 
Theva  Station  on  the  Southern  Pacific.  The 
estimated  cost  of  the  line  is  $400,000  and 
Jones  &  Meehan,  Contractors,  1  Beacon  St.. 
Boston.  Mass..  are  reported  to  be  interested. 

Alturas,  Cal. — Final  surveys  are  reported 
under  way  for  the  proposed  route  of  the 
Oregon  Short  Line's  extension  from  the 
north.  Practically  the  entire  right  of  way 
for  the  extension  Is  said  to  have  been  se- 
cured. Louis  Shaw,  Alturas,  Is  Engineer  In 
charge  of  the  surveys. 

Camilla,    Qa Camilla  ft   Newton   Ry.   Co. 

has  been  chartered;  capital  stock  is  175,- 
000  and  It  la  proposed  to  operate  a  line  about 
ten  miles  long  In  Mitchell  and  Baker  Coun- 
ties. The  Incorporators  are;  C.  H.  McHan, 
George  Z.  Eckels.  W.  S.  Vidor  and  R  F. 
Bowler,  all  of  Atlanta;  Benton  Odum.  J.  B. 
Pery  and  R  L.  Hill,  of  Newton :  G.  B.  Boggs 
and  G.  C.  Cochran,  of  Camilla,  and  Izzle 
Bashlnski,  of  Dublin. 

Valdosta,  Oa. — Georgia  &  Florida  Ry.,  J. 
M.  Turner,  General  Manager,  Augusta,  Oa., 
is  to  construct  a  line  from  valdosta  to  Nash- 
ville, Ga.,  about  30  miles,  to  link  two  of  the 
properties  of  the  company.  A.  &  F.  Wright 
have  been  awarded  the  contract.  The  Geor- 
gia &  Florida  Ry.  controls  a  number  of  small 
roads  which  It  is  proposed  to  connect.  Much 
of  this  work  has  already  been  done. 

Nezperce,  Idaho— Residents  of  this  place 
have  decided  to  build  a  five-mile  line  from 
Nezperce  to  a  connection  with  the  Northern 
Pacific. 

Truckee,  Cal. — It  Is  reported  that  the 
Southern  Pacific  Ry.  will  start  work  this 
summer  on   the  construction   of  Its  4Vi   mile 
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tunnel  from  Truckee  to  Blue  Canydn.  The 
cost  la  estimated  at  111.000^00.  W.  Hood. 
San  FVancisco.  Cal..  is  Chief  Engineer  South- 
ern  PacIAc  Co. 

Pocatello,  Idaho — It  Is  announced  here  that 
work  will  be  commenced  by  May  1  on  the 
proposed  70-mIle  branch  to  be  built  by  the 
Minidoka  &  Southwestern  R.  R.  a  subsidiary 
company  of  the  Oregon  Short  Line.  The  line 
Is  to  be  built  from  Rupert  Station,  on  the 
Twin  Flails  branch  of  the  Oregon  Short  Line, 
to  Fuller  Station  on  the  main  line.  The  cost 
Is  estimated  at  tl 0.000  per  mile.  G.  H.  Olm- 
stead.  Pocatello,  is  Superintendent  Idaho  Di- 
vision of  the  Oregon  Short  Line. 

Chicago,  III.— Chicago.  Milwaukee  &  Gary 
R.  R.,  mentioned  In  our  last  Issue,  Is  under- 
stood to  be  a  reorganization  of  the  Illinois, 
Iowa  &  Minnesota  Ry.  H.  W.  Seaman.  The 
Rookery.  Chicago.  President  of  the  latter 
road.  Is  quoted  In  press  reports  as  stating 
that  the  new  company  will  Include  all  the 
subsidiary  companies  of  the  Illinois,  Iowa  & 
Minnesota  Ry.  and  that  the  present  trackage 
will  be  extended  north  from  Rockford,  HI., 
to  Milwaukee  by  way  of  Belolt  and  Janes- 
vlUe,  Wis.,  and  on  the  south  from  Momence, 
III.,  to  Gary,  Ind.  The  present  operated  lines 
extend  from  Rockford  to  Momence,  passing 
through   De   Kalb,    Aurora  and  Jollet. 

Dinwiddle,  Ind. — Chicago  &  Wabash  Val- 
ley R.  R,  which  operates  a  36-mlle  line  be- 
tween this  place  and  Zagoo.  Ind.,  Is  stated 
to  have  been  sold  to  the  Chicago  &  Eastern 
Illinois  R.  R  for  $475,000.  Dinwiddle  Is  16 
miles  from  Gary. 

Boston.  Mass — The  EblbI  Boston  R  R  Co. 
has  applied  for  articles  of  incorporation. 
The  company  proposes  to  construct  a  two- 
mile  railroad  along  the  water  front  In  East 
Boston.  As  proposed  the  road  Is  to  be  con- 
structed on  piles  for  two-fifths  of  its  length 
and  will  cost  about  1300,000. 

Somerset,  Ind.— Baltimore  &  Ohio  R  R.  Is 
said  to  be  completing  plans  for  the  elimina- 
tion of  Sand  Patch  tonneL  The  general  plan 
is  said  to  include  the  buUdlnit  of  a  four- 
track  cutoff  between  Somerset  and  Rock- 
wood,  for  which  all  necessary  right  of  way 
has  been  secured.  E.  Stlmson.  Cincinnati, 
C.  is  Chief  Engineer  Maintenance  of  Way 
for  the  B.  &  O.  R  R. 

Goldsboro,  N.  C— Goldsboro  Union  Station 
Co.  has  been  Incorporated  with  capital  stock 
of  115,000,  and  proposes  to  construct  one  mile 
of  track  to  connect  three  railroads  with  the 
union  station  now  being  erected.  The 
stockholders  are  Vice-President  A.  B.  An- 
drews, Secretary  Henry  W.  Miller  and  C.  N. 
Freeman  of  the  Southern  Railwav,  and  J.  R 
Kenley,  W.  M.  Royal  and  W.  R  Sullivan 
of  the  Atlantic  Coast  Line. 

Oklahoma  City,  Okla.— Oklahoma  City  Belt 
Line  R  R  Co.  has  been  Incorporated  and 
proposes  to  build  a  15-mlle  line.  The  capi- 
tal stock  Is  $250,000  and  the  directors  are: 
W.  W.  Pierce.  R  A.  Vose,  O.  B.  Stone,  R. 
T.  Harrlss,  A.  E.  King  and  A.  E.  Peckbam. 

Irwin,  Pa.— It  is  reported  here  that  the 
Pennsylvania  R.  R.  will  raise  Its  tracks  at 
this  place  to  put  them  on  grade  with  the 
main  line.  The  projected  Improvement  would 
entail  the  raising  of  the  Yough  tracks,  elim- 
inate several  grade  crossings  and  cost  S300,- 
000.  L.  R  Zollinger,  PhlEidelphla,  Pa.,  is 
Engineer  Maintenance  of  Way. 

Clearfield,  Pa.— Surveys  are  being  made 
for  an  extension  of  the  Seaboard  Air  Line 
Ry.,  from  Clearfield  to  the  Pittsburg  coal 
Held.  The  route  mapped  out  is  about  100 
miles  long.  W.  L.  Seddon,  Portsmouth,  Va., 
is  Chief  Engineer  Seaboard  Air  Llhe. 

Galveston,  Tex.  —  County  Commissioners 
have  accepted  propositions  for  the  construc- 
tion of  a  causeway  across  the  bay.  By 
the  terms  of  the  roods.  Gulf,  Colorado  and 
Santa  Fe,  Galveston,  Houston  .ft  Henderson 
and  Southern  Pacific  and  the  Interurban 
street  car  line  and  Galveston  county  are  to 
pay  for  the  structure  Jointly,  the  railroads 
to  pay  $700,000  in  Installments,  beginning 
as  soon  as  the  county  has  paid  $260,000. 

Janesvllle,  Wis.  —  Southern  Railway  ft 
Navigation  Co.,  of  this  place,  has  been  in- 
corporated; capital  stock  is  $100,000.  Wm. 
Smith  and  L.  A.  Avery  are  interested. 

Harrlsvlll*.  W.  Va.— The  Harrisville  ft 
Comwallls  R.  R.  Co.  has  been  chartered  and 
proposes  to  build  and  operate  a  road  frotn 
Harrisville  to  Comwallls  within  Ritchie 
County.  The  Incorporators  are:  W.  S.  Stout, 
A.  C.  Fisher.  H.  M.  Rymer,  B.  F.  Patton  and 
Anthony  Smith,  alt  of  Harrisville,  W.  Va. 
Capital  stock  is  $100,000. 

City  of  Mexico,  Mex. — Final  surveys  have 
been  made  of  the  route  of  the  proposed  ex- 
tension of  the  Mexican  International  R  R., 
from  Kurango  to  the  seaport  nf  Mazatlan, 
160  mllp.s.  Construction  work  will  be  started 
soon.  It  Is  stated.  Jas.  M.  Reid.  City  of 
Mexico.  Is  Chief  Engineer  of  Construction, 
National  Linos  of  Mexico. 


Electric  Railways. 
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Decatur,  Ind. — The  construction  of  an 
electric  railway  between  this  place  and 
Richmond  is  advocated.  M.  M.  Lacey. 
Fountain  City,  Ind.,  la  interested. 

Des  Moines,  la. — Prellrotnary  work  Is  re- 
ported well  under  way  toward  securing 
necessary  fund*  for  construction  of  the  Des 
Moines,  Winterset  ft  Creston  Interurban  Ry. 
As  projected  the  road  is  to  run  from  Des 
Moines  through  Winterset  to  Creston  a  dis- 
tance of  60  miles.  Estimated  cost  Is  $1,800,- 
000.  S.  D.  Alexander,  Winterset,  la.,  and 
W.   D.  Skinner.  Des  Moines,  are  Interested. 

Lake  City,  la. — Advices  from  this  city 
state  that  Engineer  Roy  P.  Smith  has  fin- 
ished the  profile  and  dr&wlngs  of  the  pro- 
posed interurban  line  between  lake  City 
and  Lanesboro.  The  line  as  surveyed  Is 
8H  miles  long.  The  maximum  grade  la  1.5 
per  cent,  the  maximum  curve  Is  10  per  cent. 
It  would  require  39.646  cu.  yds.  to  be  cut, 
with  a   fill  nf  36,780  cu.   yds. 

Terre  Haute,  Ind. — Grand  Central  Trac- 
tion Co., '  which  proposes  to  build  an  elec- 
tric line  from  Indianapolis  to  EvansviUe, 
with  a  branch  from  Bloomlngton  to  Terre 
Haute,  has  asked  Board  of  Public  Works 
for  a   fifty  year  franchise  here. 

Tolleston,  Ind. — Chicago.  Lake  Shore  ft 
ICastem  Ry.  has  been  granted  franchise  to 
operate   street  car  line   In    this   city. 

Mount  Auburn,  III. — Project  for  the  con- 
struction of  an  interurban  line  from  thia 
city  to  Taylorvllle  Is  under  consideration. 
Promoters  have  asked  bonus  of  $6,000  from 
citizens  along  route,  this  sum  to  be  used 
for  surveys,  etc.  W.  B.  Adams,  Taylor- 
vllle.   111.,    Is    Interested. 

Paxton,  III. — Meeting  of  business  men  will 
be  held  here  shortly  to  take  steps  to  aid  in 
the  construction  of  the  Chicago,  Kankakee 
&  Champaign  electric  railway.  Reports 
from  Dr.  O.  F.  Palmer,  President  of  the  pro- 
posed railway  state  that  good  progress  is 
being  made  In  securing  right  of  way  and 
takers  for  the  $76,000  worth  of  stock  neces- 
sary to  begin  work. 

Tepeka,  Kan — E.  M.  Lambkin,  represent- 
ing European  capitalists.  It  is  said,  has  ap- 
f tiled  for  a  charter  for  an  electric  railway 
Ine  to  be  constructed  between  Kansas  City, 
Mo.,   and  Topeiia. 

Sallna,  Kan. — Members  of  local  Commer- 
cial Club  are  organizing  company  for  the 
purpose  of  building  an  Interurban  railway 
to  connect  several  towns  In  central  Kansas. 

Topeka,  Kan. — A  charter  has  been  grant- 
ed the  Kansas  City  &  Kansas  Southwestern 
Ry.  Co.  for  the  construction  of  an  electric 
railway  between  Topeka.  Kansas  City  and 
Independence.  The  company  is  Incorporat- 
ed with  $10,000,000  capital  stock,  and  pro- 
poses to  take  over  all  previous  projects  for 
constructing  electric  railways  between  To- 
peka and  Kansas  City.  The  directors 
named  in  the  charter  application  includti 
B.  M.  lambkin.  Kansas  City,  Mo.;  Harry 
E.  Hopper,  Indlanola,  Kan.;  J.  E.  Martin, 
Minneapolis,  Minn.;  W.  L.  Moyer.  New  York 
City;  W.  Laming.  Tonganoxle.  Kan.,  and 
S.   W.   Brewster,  Chanute,  Kan. 

Padueah,  Ky. — Local  press  reports  quote 
H.  H.  Laving,  one  of  the  promoters  of  the 
interurban  line  between  this  place  and  May- 
fleld,  as  stating  that  all  preliminaries  for 
the  construction  of  the  proposed  line  have 
been  completed  and  that  It  is  hoped  to 
start   work   soon. 

Myersvllle,  Md.— The  Catoctin  ft  Pen 
Mar  Ry.  Co.  has  applied  for  Incorporation 
and  proposes  to  construct  and  operate  a 
railroad  by  electricity  or  steam  from 
MyeravlUe.  Frederick  County,  to  Pen  Mar, 
in  Washington  County.  The  company  also 
asks  the  right  to  generate  and  sell  elec- 
tricity. The  capital  stock  is  to  be  tSOMO 
with  privilege  of  Increasing  to  $500,000.  The 
Incorporators  are:  Henry  M.  Warrenfelts. 
Albert  L.  Hauver,  Dr.  Alvey  J.  Smith, 
George  R  Stottlemyer,  Michael  Klein,  C.  W. 
BlIckenstafT,  J.  David  English,  Gideon  O. 
Home,  I.  A.  Fox,  Worth  B.  Stottlemyer  and 
J.  W.  Brown. 

Hanca«k,  Mich. — Stone  ft  Webster,  84 
State  St.,  Boston,  Mass..  General  Man- 
agers of  the  Houghton  County  Street  Ry. 
Co.,  are  making  sur\'eya  for  an  extension 
from  Houghton  to  South  Range.  W.  H. 
McGrath,  Houghton,  Mich.,   is  Manager. 

Columbus,  Miss. — The  Columbus  Railway, 
Lidht  ft  Power  Co.  began  work  Mar.  12,  on 
a  IK  mile  extension  of  Its  electric  car  line 
on  Military  Road.  The  company  will  do  ita 
own  work.  C.  F.  Sherwood  Is  President, 
and  Chas.  L.  Wood  Is  Engineer. 

Oulfport,  Miss. — Gulfport  ft  Mississippi 
Coast  Traction  Co.,  W.  F.  Gorenfio.  General 
Superintendent,  Oulfport,  Is  considering  ad- 
visability of  extending  Its  line  as  far  as 
Pnss  Christian,  Mlse. 


Ava,  Mo. — The  construction  of  an  titartt 
railway  through  this  place  to  Cedar  Gtp  it 
projected.  J.  B.  Quigley,  Sedalla,  Ho..  Ii 
promoting  the  project  and  is  said  to  bavi 
completed  all   preliminary   work. 

Kansas  City,  Mo.— The  Kansas  CItv  t 
Southeastern  Railroad  Co.  has  completed  ihi 
surveys  and  secured  the  right  of  way  for  ii| 
line  which  for  the  present  will  be  SO  mWa  a 
length.  The  line  extends  from  Kaaaaa  Cim 
Mo..  In  a  southeasteriy  direction  throngh  \i^ 
towns  of  Leeds,  Raytown.  Lees  Sunmit, 
Cockrell  and  Lone  Jack,  tapping  one  of  tljt 
best  fanning  districts  in  the  state.  Th< 
road  Is  to  be  equipped  with  gaa-el«triK 
motive  power  and  will  do  a  geneial  nil- 
road  business.  An  issue  of  30-year,  i  per- 
cent bonds  to  the  amount  of  $6O0,0W  la  la 
be  floated  to  build  and  equip  the  line.  Tbs 
ofllcers  of  the  company  are  aa  foDmii: 
Chas.  A.  S.  Sims,  President;  H.  W.  Qitn 
son.  Vice-President:  B.  F.  Shouae,  Tns*. 
urer;  Geo.  P.  Norton,  General  Att;.,  anl 
J.  C.  Herring,  Chief  Enrineer,  ttOl  J»rt. 
son  Ave.,   Kansas  City,   Mo. 

Dalton,  O. — Right  of  way  has  tweo  r- 
cured  for  an  electric  railway  between  Eui 
Greenville  and  Madlsonvllle.  Thomas  Hoc- 
sicker,   Dalton,    Is  interested. 

Portland,  Ore. — United  Railways  Co.  fati 
filed  supplementary  artlclea  of  inoorpoiatkni 
which  wlU  allow  it  to  construct  serenl 
electric  railways  in  the  Willamette  V»Si\. 
The  plan  proposes  the  constnactlM)  of  i 
main  line  of  railway  through  Waahlneton, 
Tamhill  and  Benton  Counties,  toudiint 
HlHsboro.  Forest  Orove,  MclIlraTlIl«. 
Corvallis,  Salem  and  Oregon  City.  Latentt 
will  be  built  from  this  trunk  line  tbrostt- 
out  the  territory  entered.  Another  malii 
line  is  proposed  from  a  point  near  Slount 
Calvary  to  Tillamook,  with  feeder  lines  tat" 
the  Coast  territory.  W.  L.  Benham.  Coib- 
monwealth   BIdg.,   Portland,   is  President      i 

Wagner,  S.   Oak. — Wagner,  tAlte  Sbtm  t  I 
Armour   Traction    Co..    John    Abaher.   Pr«i-  I 
dent,  Wagner,  Is  stated  to  have  secured  44  ' 
miles   of  right  of   way   for    its   single  inck 
electric   railway   t<r  Sioux   Fails.     It  is  re- 
ported   that    construction      work      may    be 
started  by  May  1. 

Covington,  Tenn. — Practically  all  right  »r 
way  has  been  secured  for  the  projected 
Memphis,  Covington  &  Northern  Ry.  O. 
which  proposes  the  construction  of  so  elec- 
tric railway  from  Memphis  to  Corlngton. 
Among  those  Interested  are;  Dr.  O.  B 
Gillespie,  R  W.  Sanford,  J.  T.  Gamer.  W. 
N.  White,  W.  A.  Black.  Dr.  H.  N.  8ulU»»B. 
W.  H.  LIndsey,  of  Covington;  Dr.  J.  B. 
Witherlngton,  of  Munford:  Dr.  W.  M.  Blp- 
ham.  of  Btgham,  and  W.  M.  Abematby.  of 
Curve. 

Nashville,  Tenn. — The  project  for  the 
construction  of  an  electric  railway  Iron 
Cincinnati  to  Huntsvllle,  Ala.,  Is  reported  m 
have  been  again  taken  up.  As  projected  tV 
road  Is  to  connect  the  two  cities  named 
above,  passing  through  Nashville,  Woodbnr' 
and  McMlnnvllle.  Surveys  were  made  tv- 
years  ago  and  work  was  started  on  th- 
construction  of  the  power  dam  at  Csitey 
Fork.  John  Henderson,  McMlnnvllle,  Teop 
is   reported   to  be   Interested. 

Chrlstlanburg,  Va. — Montgomery  Electri- 
cal Co.  has  been  Incorporated  with  aplti! 
stock  of  $50,000,  and  proposes  the  construr- 
tlon  of  an  electric  railway  from  this  plac- 
to  Cambria,  Va.  The  ofllcers  of  the  com- 
pany are:  J.  L.  Vaugh.  President  8hsw»- 
vlUe.  Va.;  E.  S.  Hagan.  Vice-President:  A 
A.  Phlegar.  Jr..  Secretary  and  Treasurer, 
Chrlstlanburg,   Va. 

Sewen. 
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Pasadena,  Cal. — City  has  voted  to  bsu* 
$50,000  of  bonds  for  sewer  work. 

San  Diego,  Cal.— City  is  to  eonstrvc*. 
sewer  in  C  St.  from  4th  St  to  the  tar  at 
a  cost  of   $7,000. 

Santa  Monica,  Cal. — City  OOUBCU  has  ac- 
cepted proposition  of  C.  P.  Chandler  ai>d 
L.  G.  LautzenUser  to  install  a  "imgDeto- 
electrolytic"  nristem  of  sewage  dispcaal  at 
the  foot  of  Colorado  Ave.  If  the  system  Is 
a  success  $10,000  will  be  paid  for  it 

Davenport,  la. — City  Engineer  ha*  eem- 
pleted  surveys  for  a  west  end  sewer. 

Wallace,  Idaho.— Council  has  pajsed  Boal 
ordinance  for  construction  of  lewen. 

Jollet,  III.— Board  Local  Improvements 
will  soon  call  for  bids  for  eonstmctlBt  K** 
ers  and  water  mains  In  the  7th  ware  at  a 
cost  of  $76,000. 

M uncle,  Ind. — ^Town  Board  of  Mocwsl 
City,  a  suburb  of  this  place,  will  st  once 
calls  for  bids  for  a  sewer  %,  mile  long. 

Coffeyvllle,  Kan, — Construction  of  n«« 
sewer  and  aeptic  tank  in  District  Ko.  >  I' 
proposed.    G.  L.  Moody  Is  City  Engineer. 

Boston,  Mas*. — Loan  order  for  $SM.P*4  tor 
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sewer  construction  work  lins  been  signed 
1)y  the  Mayor.  The  greater  portion  of  this 
money  will  be  spent  on  work  In  South  Bos- 
ton and  Blast  Boston,  although  $75,000  will 
be  used  for  repair  work  at  Calf  Pasture 
pumping  station. 

Easton,  Md. — Special  election  will  be  held 
Apr.  2  to  vote  on  Issuing  $40,000  of  bonds 
for   sewers. 

Flint,  Mich. — Construction  of  30-ln.  sewer 
trom  foot  of  Hamilton  Ave.  to  corner  of 
Industrial  and  Hamilton  Aves..  and  a  15- 
in.  sewer  from  Hamilton  Ave.  to  Newall 
St.    Is  proposed. 
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STREET  IMPROVEMENTS. 

Wlnnetka.  III. 
Sealed  bids  will  be  received  by  the  Presi- 
dent of  the  Board  of  Local  Improvements 
of  the  Village  of  Wlnnetka,  Cook  County, 
Illinois,  at  the  Office  of  the  Village  Clerk, 
at  7  o'clock  p.  m.,  March  24th.  1908.  for 
paving  roadbed  In  Oak  Street  and  street 
and  alley  Intersections,  Special  Assess- 
ment No.  139:  and  for  paving  the  roadbed 
In  Elm  Street  and  street  and  alley  Inter- 
sections, Special  Assessment  No.  137.  All 
bids  must  be  accompanied  by  cash  or  cer- 
tified check  to  the  amount  of  ten  (10)  per 
centum  of  the  bid.  Said  check  to  be  made 
payable  to  the  President  of  the  Board  of 
Local  Improvements  In  his  ofHcIal  capacity. 
Plans,  specifications',  ordinance  and  blank 
proposals  are  on  file  In  the  Office  of  the 
Village  Clerk  of  said  Village.  Contractors 
will  be  paid  in  Special  Assessment  bonds, 
bearing    Interest  according   to   law. 

APPROXIMATE    QUANTITIES. 
Special   Assessment  No.    139: 
3.770  sq.    yds.    brick   paving. 
2.000  cu.  yds.   of  excavating. 
2,414  ft.   concrete  curb. 
620  ft.  8"  sewer,  4'  to  5'  deep. 
120  ft.  6"  sewer,  4'  to  6'  deep. 
7  catch   basins. 
4  Inlets. 
To  be  constructed  as  a  whole.  In  accord- 
ance with  the  ordinance  therefor. 
Special  Assessment  No.  137: 

2,150  sq.  yds.  of  brick  paving. 
1,100  cu.   yds.  of  excavating. 
860  ft.   concrete  curb. 
7  Inlets. 
To  be  constructed  as  a  whole.  In  accord- 
ance  with    the   ordinance    therefor. 

WILLIAM   B.    McILVAINE, 
President    of    the    Board   of   Local   Improve- 
ments. 

J.  MERRILIES,  Village  Clerk. 
FRANK  A.  WINDES,  Engineer.  12-lt 


SEWERS. 

Fort  Morgan,  Colo. 
NOTICE  IS  HEREBY  (3IVEN  that  sealed 
proposals   for  the   construction   of  approxi- 
mately: 
56,000  feet  of  8-Inch  sewer. 
3,100  feet  of  10-inch   sewer. 
6,300  feet  of   12-Inch    sewer, 
2,400  feet  of  15-lnch  sewer, 

48  feet  of  16-lnch  cast  Iron  outlet, 
126   manholes, 
27  flush  tanks, 
4,000  feet  of  H-lnch  water  service  pipe. 
And  such  other  material  necessary  for  the 
completion   of  a    sewer   system   and   outlet 
to    the    South    Platte    river,    as    per    plans 
and    specifications    for   Fort   Morgan    Sewer 
District  Number  One. 

Said  plans  and  specifications  now  on  file 
in  the  office  of  City  Clerk,  Fort  Morgan. 
Colorado,  and  at  the  office  of  ENGINEER- 
INO-CONTRACTINa.  355  Dearborn  St., 
Chicago. 

Proposals  shall  be  enclosed  in  sealed  en- 
velopes and  marked  "Proposals  for  Sewer 
Construction"  and  shall  be  flled  with  the 
City  Clerk  on  or  before  8  o'clock  P.  M.  of 
Tuesday.  March  Slst,  1908.  To  be  publicly 
opened  by  the  Mayor  and  read  immediate^ 
ther^fter. 

The  right  Is  reserved  by  the  City  Council 
to  reject  any  or  all  bids. 

Instructions  to  bidders,  bidding  blanks, 
plans  and  speciflcatlons  may  be  had  of  C. 
C.  RIckel,  City  Clerk,  or  C.  a.  Meeker,  En- 
gineer. 

ll-3t 


M.  L.   MORE. 
Mayor. 


SEWER. 

Office  of  the  Board  of  Public  Works. 
Grand  Rapids,   Mich.,  March   13,    1908. 

Sealed  proposals  will  be  received  at  the 
office  of  the  Board  until  April  9th,  1908,  at 
8:00  p.  m.,  for  constructing  a  Public  Sewer 
In  South  Front  Street  from  Allen  Street  to 
Grand  River,  including  embankments,  gates, 
pump  connections,   etc. 

The  work  consists  of  about  4,800  feet  of 
8  ft.  reinforced  concrete  sewer  with  bulk- 
head, pumping  station,  foundations,  and 
sluice  gates,  all  'in  accordance  with  plans 
and  specifications  on  flie  at  the  office  of 
the    City   Engineer. 

The  Board  reserves  the  right  to  reject 
any  or  all   bids. 

Elach  bidder  shall  deposit  with  his  pro- 
posal a  certified  check  or  certificate  of  de- 
posit payable  to  the  order  of  CHARLES  M. 
WILSON,  President,  in  the  sum  of  five  (5) 
per  cent  of  his  proposal  to  be  forfeited  tn 
the  City  of  Grand  Rapids  In  case  he  shall 
fail  to  enter  into  contract,  In  accordance 
with  his  proposal,  should  his  proposal  he 
accepted  by  the  Board  of  Public  Works. 

All  proposals  must  t>e  made  upon  blanks 
that  will  be  furnished  upon  application  at 
the  office  of  the  City  Engineer.  By  order 
of  the  Board. 

CHARLES    M.    WILSON, 
President. 

Samuel  a.  freshnett. 

Secretary  and  General  Manager. 
L.    W.    ANDERSON, 

City  Engineer.  12-3t 

DBJPARTMBWT  OF  THE  INTERIOR. 
United  States  Reclamation  Service,  Wash- 
ington, D.  C,  Feb.  8,  1908.— Sealed  proposals 
wfll  be  received  at  the  office  of  the  united 
Btate*  Reclamation  Service,  Portland,  Ore- 
gon, until  2  o'clock  P.  H.,  April  16.  1908,  for 
the  oonstruetlon  of  Clear  Lake  dam  and 
dikes  located  about  66  miles  southeast  from 
Klamath  F^,  IClamath  Prolect,  Oregcn- 
Callfomla.  The  dam  requires  the  placing  of 
about  64,000  cubic  yards  of  earth  and  rock- 
fill,  together  with  the  building  of  necessary 
•plllway  and  outlet  stnictnrea.  Tbe  dikes 
require  the  placing  of  about  26,000  cubic 
yards  of  earth  and  rockfill.  For  particulars 
address  the  United  States  Rec1am,i- 
tion  Service.  Washington,  D.  C.  Tllfurd 
Building,  Portland,  Oregon,  or  Klamath 
Falto,  Oregon.  JAMBS  RUDOLPH  OAR- 
FIELD,   Secretary.  7-8t 


THE 

NEW  YORK  CONTINENTAL  JEWELL 

FILTRATION  COMPANY 

FILTERS 


General  Contraotora 
CHtCAQO  NEW  YORK 


C0NTRACT9KS  AND  ENSINEeiS 


S 


u 

> 


USE 

Nash's  Expeditious  Miisurer 

A  book  of  300  psges  of  indexed  tables, 
■hewing  at  a  glance  the  cubic  contents 
of  any  stone  or  packag:  according  to 
its  length,  breadth  and  depth,  l^^d 
by  Contractors.  Quarrymen  and  En- 
gineers everywhere.  Order  of  your 
bookseller  or  tbe  publisher.  S3.00 
Postpaid. 

A.L.NASB 

17  State  Street  NEW  YORK 

Send  for  Sample  Psgss 
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AVOID    ERRORS 


CoitnetOR'  Sipplles  aad  Hnii  Hardware 


LasdFnnaees      ' 
JutePseUng 

Joint  Ranneis 

Csfilng  Tools 


An  Mads  af  Casdogs  to  Orfcr 

Mon.  in.  4  soffiT  ca,«»»-%^S'^,ratt™* 


My  Cold  Water  Paints 

are  eoonooilcal.  dnrable.  ssojtary 
and  flreproot.   To  Mtrodaoe  them. 

an  order  Ibr  6  barrela  I  wUI  ship  tree. 

one  of  my  (M)  whltewaslUiig  macUnea  which 
dow  the  work  of  tO  men.  or  with  an  order  for 
2  barrels  a  $20  whltewashlns  machine. 

SBNDTOR 

Catauxi 

10s  Fulton  St.,  Room  81 S,     New  Yoclt 


J.  A.  del  SOLAR 


NATURE  ADORNED 

My  booklet  gives  some  interesting  data  on  what 
may  be  accomplished  in  beautifying  and  improv- 
ing the  landscape.  Engineers,  city  and  railroad 
ffln^*^*  should  send  for  it. 

P.  R.  MEIER,  I  Broadway,  NEW  YORK 
Coosalting  Forester 


KST  EXTENSMX  TBbOM  JMCE  MDE 

KALAMAZOO*""-"" 


i  CAST  MAM  ST. 


Dia>ARTMllMT  OF  THB  INTBRIOR. 
United  States  Reclamation  Service,  Washing- 
ton, D.  C.  Feb.  1,  1908.— Sealed  proposals  will 
be  received  at  the  office  of  the  united  States 
Reclamation  Service,  Portland,  Oregoh.  until  2 
o'clock  P.  M.,  April  1,  1908,  for  the  construc- 
tion of  the  South  Branch  Canal,  located 
about  ten  miles  southeast  of  Klamath  FeUIs, 
Oregon,  Klamath  project  Oregon-California. 
This  work  consists  of  the  construction  of 
about  6H  miles  of  canal  involving  the  ex- 
cavating and  embanking  of  about  300,000 
cubic  yards  of  material,  mainly  earth.  For 
particulars  address  the  United  States  Re- 
clamation Service,  Washington.  D.  C.,  307 
Tllford  Building.  Portland.  Oregon,  or  Kla- 
math Falls,  Oregon.  JAMES  RUDOLPH 
GARFIELD,    Secretary.  7-7t 

Digitized  by  VjOOVIV:: 
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ENGINEERING-CONTRACTING 


Vol.  XXIX. 


WANTS 

Undisplayed  Cards  under 
this    hea/Jing    cost   only 

One  Cent  a  Word 

Uisplayi-d  JIOO  an  Inch. 


TECHNICAL  MEN,  superintendents, 
engineers  and  draftsmen.  Openings  in  all 
parts  of  the  world  at  the  highest  possible 
salaries.  Write  us  today  of  your  experience. 
Hapgoods,  305  Broadway,  New  York  City, 
or  Suite  1012  Hartford  Building,  Chicago. 


WANTED — Position;  Ambitious  young  man, 
22.  having  had  three  .vears  technical 
training,  desires  position  with  architectural 
or  construction  company.  Wages  no  ob- 
ject; want  to  learn  the  business.  Address 
"Box  19,"  care  of  Engineering-Contract- 
ing,   355   Dearborn  St.,   Chicago.  9-2t 

WANTED— Position;  Young  engineer  with 
technical  education  and  one  and  one-half 
years'  experience  In  railroad  preliminary 
and  location  surveys  desires  position  as 
instrument  man.  Address  "Box  18"  care 
of  Engineering-Contracting,  355  Dearborn 
St.,    Chicago,  In.  9-2t 

WANTED— POSITION— Toun«  Civil  Engi- 
neer, technical  education,  experienced  on 
Railroad  Preliminary  Location  and  Con- 
struction, Heavy  Masonry  and  general 
work  wants  position.  Address  "P.  P." 
care  of  BJnglneering-Contractlng,  355  Dear- 
born  St..   Chicago.  3-tf 

WANTED — Position.  Responsible  man,  age 
26.  with  seven  years'  broad  experience 
with  engineers  and  contractors  desires  to 
become  permanently  associated  with  re- 
liable concern  handling  general  line  of 
municipal  work,  underground  construc- 
tion, etc.  Clean  record.  Best  references. 
Address  Box  20,  care  Eneineerlng-Con- 
tractlng.  355  Dearborn  St..  Chicago.     11-lt 

WANTED— Position,  by  Contractor's  Super- 
intendent for  large  and  difficult  contracts. 
Experienced  on  drj'  docks,  power  houses, 
locks  and  dams,  heavy  masonry,  quick- 
sand work,  reservoirs,  difncult  founda- 
tions. Technical  graduate.  Present  con- 
tract Just  completed.  Will  go  anywhere. 
Address  "Box  8."  Engineering-Contract- 
ing,  355  Dearborn   St..  Chicago. 

WANTED — Position  as  manager,  superin- 
tendent, or  chief  engineer  with  railway 
company  or  general  contractors,  by  civil 
engineer  of  20  years'  broad  experience. 
Short  line  preferred.  Can  show  result*. 
Two  years  present  position  as  manager 
short  line.  Wish  change  of  location.  Ad- 
dress "E.  O,"  care  Engineerlng-Contract- 
tng.  355  Dearborn  SL.  Chicago,  111.         Utt 

WANTED— Position  by  Civil  and  Mechani- 
cal Engineer.  Age  36.  Experienced  on 
heating  and  ventilating,  plumbing,  steam 
kitchen  and  laundry,  disinfecting  and 
sterilizing  plants,  etc.,  and  everything  In 
tile  technical  sanitary  line.  Have  had  15 
years  active  practice  In  Europe — practical, 
theoretical  and  also  literary.  8  years  chief 
engineer.  Open  for  any  time.  Address 
"Engineer."  17  West  108th  St,  New  York 
City.  10-3t 

SITUATION  WANTED— Construction  EJn- 
elneer  open  for  engagement.  Age  40. 
Lately  Chief  Engineer.  Experienced  la 
■teel  and  masonry  bridges,  buildings,  con- 
veying machinery,  water  powers,  dan>^ 
shops,  foundations,  railroads,  reinforoM 
concrete  construction,  etc.  Competent  to 
prepare  complete  designs.  eatlmatea. 
plans,  reports,  and  ■pecincatlons,  and  to 
superintend  construction.  Address  "Chief 
Engineer/'  98  Turner  St.,  Grand  Baplds, 
Mleh.  1-llt 

WANTEID- Position;  Engineer  34  years  old. 
single,  temperate;  14  years'  experience  on 
construction  work  Including  reinforced 
concrete  buildings,  would  like  to  locate 
with  contracting  concern.  Can  handle 
men  to  advantage;  familiar  with  detail 
dally .  reporting  and  comparisons  If  de- 
sired. Am  free  to  give  full  attention  to 
work  in  hand  and  always  work  with  best 
practical  results  as  my  chief  aim.  Open 
March  1,  1908.  Address  "L."  care  of  En- 
gineering-Contracting, 13  Park  Row.  New 
York.  9-2t 


WANTS 

Undisplayed  Cards  under 
tins    heading     cost    only 

One  Cent  a  Word 

Displayed  $1,00  an  Inch. 


TEST    BORING 

for  Foundations,  etc. 

ARTESI.^N  WELLS.  DRIVEN'  Wl 
PUMPING  APPARATUS 

J.  E.  Feeley  &  Comp 

43  South  Market  Street.  BOS' 

.^nd  for  K-=t]Qi.jt,Ta 


WANTED— Civil  Engineer  experienced  in 
municipal  and  drainage  engineering,  wants 
engagement  in  Missouri,  Arkansas,  West- 
ern Tennessee  or  Kentucky.  Address 
"Box  21,"  care  of  Engineering-Contracting. 
355  Dearborn   Street,   Chicago.  11 -2t 

Wanted — Position,  young  engineer  gradu- 
ate eastern  university,  having  had  four 
successful  preparatory  years  from  rodman 
to  engineer  In  charge  on  varied  heavy 
construction  work,  wishes  to  engage  per- 
manently with  responsible  company  or 
contractor.  Address  "D.  M.,"  Engineering- 
Contracting,   355  Dearborn   St.,  Chicago. 

10-4t 

WANTED  —  POSITION  with  construction 
Arm  In  or  around  New  York  City.  Am 
technical  man  and  at  present  chief  clerk 
and  assistant  engineer  of  construction  de- 
partment of  a  Targe  corporation.  Have 
had  five  years'  experience  In  handling  men 
and  am  familiar  with  modern  cost  data 
methods.  Heavy  concrete  or  underground 
work  preferred.  Address  "S.  D.  H.,  '  care 
of  Engineering-Contracting,  13-21  Park 
Row,  New  York.  10-St 


BENSON'S 

Rayroll     Manu 

Atuuidy  volume  compiled  for  use  in  prep 
rolls.  Wages  due  for  any  number  of  he 
1  to  825,  at  usual  rates  from  5  to  50  cts. 
rfiown  at  a  glance.  Saves  time.  Avoi 
Price,  S2.00  postpaid. 
F.  T.  BENSON,  Port  Deposit,  * 


FOR  SALE 

TEN  3i  INGERSOLL-R 
DRILLS 

PARKER-WASHINGTON  CC 
1012  Chamber  of  Commerce  Bldg.,  C 


WANTED — Do  you  want  good  highways  and 
toads?  An  experienced  highway  engineer- 
constructor  who  has  made  a  special  study 
of  this  work  desires  position  to  take  charge 
of  town  or  village  road  system.  Salary 
about  $80.  If  you  want  the  best  roads 
your  appropriations  will  build,  address 
A.  W.  Armstrong,  Isllp,  N.  Y.  9-6t 


Tracklayini^  by  MacMnery 

SIMPLE  -  RAPID-  ECONOMICAL 

D.  F.  HOLMAN 
RAILWAY  TRACKLAYER  COMPAirY 

1101  Ellsworth  Boilding,  Chicago 


40PerCent.Reduc 

FOR  THIS  WINTER 

The  publiahers  of  Concrete  Esodtebb 
monthly  Ji^ttirnAl.  have  provided  a 

CORRESPONDENCE  COURSE  I 

Reinforced  Concrete  De 

This  Course  Is  by  Wilbur  J.  Wjiison.  M.  Am. 
u  consulting  engineer  ot  Cleveland,  expertec 
deslen  of  alt  claaaes  of  Roinlorccd  CoDcreU 
tlon.  who  will  examine  and  crtUclae  the  stud) 
We  .lavc  made  lemporarily  a  large  rvdoc 
prltt-sof  thiacoiirse.  many  enquirenihavUK?* 
or  decreased  ability  to  twtronize  it.  The  tH 
made  reasonable.      Circular  will  be  ijeni  < 

CONCRETE  ENGINEERING. 

5^  Caxlon  Building,  CLEVEL/ 


WANTED 


Engineers,  Civil,  Mechanical,  Electrical 
and  Structural.  Positions  in  all  parts 
of  countrv. 


THE    ENGINEERING 

Established  1893 


AGENCV.    Ir 
c^Hic:nGo.  II 


FOR  SALE 

1  Carson  Trench   Machine. 

Fine  condition.  Cost 
new  $.3,000.00.  Will  seU 
for $1,700 

1  94-yd.  Smith  Mixer  on 

trucks,  with  engine. 

10  1-yd.  K.  &  J.  Scrapers. 
Fine  shape. 

2  15<-yd.  Oliver  rotary  Cars. 

Cheap. 

1  8-wheel  Locomotive,  just 
overhauled  and  in  fine 
condition.      Price $2,000 

Write  us  for  anything  you  may  be  needing 
in  the  line  of  Contractors'  equipment. 

R.  G.  LUCAS    &   CO. 

MARION.  OHIO. 


•CONTINENT/ 

DUMP     C  A  F 


1 J  to  20  Cubic  Yards  Capa 
any  Gau;je. 

Continental  Car&  Equipment  Cc 

17  Battery  Place,  New  York 
Hijcfaland  Park,  Louisville.  Ky 


Digitized  by 


Google 


March  25,  1908. 
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We  shall  welcome  any  news  notes  that 
oor  readers  may  send  in.  Notes  of  con- 
tracts awarded,  bidding  prices,  etc,  will  be 
especially  acceptable.  I 


BIDS  ASKED 
Bridges. 


Btds 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar 
Mar. 
Apr 
Apr. 
Apr. 
Apr. 
Apr 
Apr. 
Apr 
Apr. 
Apr. 
Apr 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr 
May 
May 
May 


Opan. 


See  Issue. 


2S.  Redwood  Falls,  Minn Mar.      4 

25.  Independence,    Mo.    Mar.    11 

it.  Frankfort,   Ind Mar.    18 

27.  Independence,    Mo.    Mar.    11 

27.  Milwaukee.  Wis Mar.     * 

27.  Indianapolis,   Ind Mar.    25 

28.  Omaha,    Neb Mar.    25 

28.  Washington  C.  H.,  O Mar.    18 

2S.  Cleveland,    O Mar. 

30.  Newark,    O Mar. 

30.  South    Bend.    Ind Mar. 

30.  Sidney,    O Mar. 

31.  Buffalo.    Minn Mar. 

1.  Vidlng.   Minn Mar. 

3.  Silt.    Colo Mar. 

S.Benton,    Tenn Mar. 

4.  Vancouver,    B.    C Mar.    11 

4.  Salem,    N.    J Mar.    25 

6.  Forman,   N.   Dak Mar.    25 

6.  Meridian,    Miss Mar.    25 

6.  Lebanon.    Ind Mar.    25 

8.  Santa    Rosa,    N.    Mez Mar.    11 

6.  St.   Paul,   Minn Mar.    18 

7.  Chehalts,    Wash Mar.    18 

7.  Valparaiso.  Ind Mar.    18 

7.  Middletown,    O Mar.    18 

7.  Cincinnati,    O Mar.    25 

7.  Akron.     O.     Mar. 

7.  La    Moure,    N.    Dak Mar. 

8.  Butler,    Mo Mar. 

8.  Birmingham,    Ala Mar. 

8.  Brookinga,  S.  Dak Mar. 

9.  Vlcksburg,    Miss Mar. 

9.  Middletown,    O Mar.    25 

10.  Kansas    City,    Mo Mar.    25 

1.  Mauch    Chunk,    Pa Mar.    25 

4.  Gulfport,    Miss Mar.    25 

11.  Rathdrum,    Idaho    Mar.    25 


BttildlngB. 


Mar.   25. 


Mar. 

25. 

Mar. 

2« 

Mar 

2R 

.Mar. 

27. 

Mar. 

27, 

MaV. 

28. 

Mar. 

28 

Mar. 

28. 

Mar. 

30. 

Mar. 

30. 

Mar. 

30. 

Mar. 

30. 

Mar. 

,10. 

Mar 

30 

Mar 

30 

Mar 

31. 

Mar 

.M. 

Mar. 

31. 

Apr. 

1. 

Apr. 

1. 

Apr. 

1. 

Apr. 

1. 

Apr. 

1. 

Apr. 

1. 

Apr. 

1. 

Apr. 

2. 

Apr. 

2. 

Apr. 

3. 

Apr 

3. 

Apr. 

4. 

Apr. 

4. 

Apr. 

6. 

Apr. 

6. 

Apr. 

7. 

Apr. 

7. 

Apr. 

7. 

National  Soldiers'  Home, 

Va,     Mar.  18 

Dogden,  N.   Dak Mar.  18 

Milwaukee,    Wis Mar.  11 

Washington,   D.    C Mar.  25 

Canastota,    N.     Y Mar.  25 

Canton,    O Mar.  11 

Hot  Springs,  S.   Dak Mar.  11 

Tompklnsvllle.    N.    T Mar.  11 

Des  Moines,   la Mar.  18 

Syracuse,   N.   T Mar.  ,18 

Richmond,    Tex Mar.  18 

SUIlwater,   Minn Mar.  U 

Fort   Morgan,    Ala Mar.  11 

Kd wardsvllle.    Pa Mar.  25 

New    York,    N.    Y Mar.  25 

Brooklyn,    N      Y Mar.  25 

Harrisburg,    Fa Mar.  25 

Minneapolis,    Minn Mar.  25 

Kent,   Ind Mar.  18 

Waupun.   Wis Mar.  18 

Delavan,   Wis Mar.  18 

Erie,  Pa Mar.  4 

Fort  Uncoln,  N.  Dak Mar.  4 

Brooklyn,    N    Y Mar.  25 

Baltimore,    Md Mar.  25 

Peoria,    III Mar.  25 

York,    Pa Mar.  25 

Los   Angeles,    Cal Feb.  19 

Easton,   Pa Mar.  18 

Miami,     Fla Mar.  25 

Coming.  N.  Y Mar.  4 

Fort   Totten,    N.    Y Mar.  11 

Hazelton.   Pa Mar.  4 

Wilmington,    Del Mar.  25 

Wlnnemucca,    Nev Mar.  25 

Pontowoc,    Miss Mar.  25 

Nevada,  Mo Feb.  88 


Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 

Apr. 
Apr. 
Apr. 
Apr. 
May 


Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar 
JWar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 

Mar. 
Mar. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
May 


Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Apr. 
Apr. 


7.  Fort  Mackenzie,  Wyo Mar.  18 

7.  Madison,    Wis Mar.  18 

8.  Porismuuth,    Va Mar.  4 

8.  Wessington  Springs,  S.  Dak.Mar.  4 
S.Rochester,    N.    Y Mar.  25 

9.  Tyler,    Tex Mar.  11 

9.  Dizon.  Ill Mar.  4 

11.  Bessemer,   Ala :.Mar.  4 

10.  Jackson,    Miss Mar.  11 

10.  Williamsport,   Pa Mar.  18 

10.  Reading,   Pa Mar.  18 

10.  Pine  Orove.   Pa Mar.  18 

IS.  Fort    Revere.    Mass Mar.  25 

13.  Onondaga,    N.    Y Mar.  25 

14.  Tacoma,   Wash Feb.  26 

15.  Benicia    Arsenal.    Cal Mar.  11 

16.  Fort  D.   A.   Russell,   Wyo.  .Mar.  25 

1«.  Ithaca.    N.    Y Mar.  11 

20.  Green    Bay,    Wis Mar.  18 

20.  National    Soldiers'    Home.    Va., 

Mar  25 

20.  Youngstown,   O Mar.  25 

23.  Spokane,    Wash Mar.  18 

28.  watertown,  S.   Dak Mar.  18 

28.  Crookston,    Minn Mar.  25 

4.  Bar    Harbor.    Me..: Mar.  25 

Roads  and  Streets. 

2S.  Palestine,    Tex Mar.  11 

25.  Harrisburg.  Pa Mar.  4 

25.  Brooklyn,   N.  Y Mar  18 

25.  Chicago,    III Mar.  18 

26.  Cleveland,  O Mar.  18 

26.  Kansas   City,  Mo Mar.  18 

26.  Harrisburg,  Pa Mar.  4 

27.  Harrisburg,    Pa Mar.  4 

27.  Valparaiso,  Ind Mar.  4 

27.  Cincinnati,    O Mar.  11 

27.  Centralla.    Wash Mar.  25 

28.  Bogota,    N.    J Mar.  25 

28.  Woodruff   Place.   Ind Mar.  11 

30.  Fort   Morgan,   Ala Mar.  n 

30.  Asbury    Park,   N.    J Mar.  25 

30.  Kansas    City,    Mo Mai.  25 

30.  Minneapolis,    Minn Mar.  23 

30.  Indianapolis,    Ind Mar.  25 

30.  Indianapolis,    Ind Mar.  25 

30.  Belatr,    Md Mar.  25 

31.  Avalon,    Pa Mar.  25 

31.  Milwaukee,    Wis Mar.  25 

31.  Vlncennes.    Ind Mar.  25 

31.  Fort    Benjamin   Harrison, 

Ind. Mar.  11 

31.  Opelousas,    La Mar.  18 

31.  Augusta,    Ga Mar.  18 

I.   Fort    Wood.    N     y     '.             .iMn  t" 

1.  Fort   Meade,    S.    Dak Mar.  25 

1.  Stateavllle,    N.     C Mar.  25 

2.  North     Braddock.     Pa Mar.  25 

2.  Grand    Rapids.    Mich Mar.  25 

2.  Madison,    Ind Mar.  25 

2.  Rushville,     Ind.     Mar.  11 

2.  Harrisburg,    Pa Mar.  11 

2.  Washington,    N.    J Mar.  18 

2.  Oak   Park,    III Mar.  18 

3.  Somerset,    Pa.    Mar.  11 

8.  Paint,    Pa Mar.  11 

3.  Lansdowne,    Pa Mar.  25 

3.  Harvey,     III Mar.  25 

4.  Washington,    D.    C Mar.  25 

4.  Hohokus,    N.   J Mar.  18 

6.  Hartford    City,    Ind Mar.  18 

6.  Vernon,   Ind Mar.  18 

6.  Richmond,    Ind Mar.  18 

6.  Columbus,    Ind Mar.  11 

6.  Lawrence.    Ind Mar.  25 

6.  Knox.   Ind Mar.  25 

6.  Hartford   City,   Md Mar.  25 

6.  Delphi,    Ind Mar.  25 

6.  Danville,    Ind Mar.  25 

7.  Bedford,    Ind Mar.  25 

7.  Covington,    Ind Mar.  25 

7.  Frankfort,    Ind Mar.  26 

7.  Crawfordsvllle,    Ind Mar;  25 

7.  Brownstown,    Ind Mar.  25 

7.  Washington,    Ind Mar.  25 

7.  Valparaiso,    Ind Mar.  25 

7.  Vincennes,    Ind Mar.  11 

7.  Madison.   Ind Mar.  18 

7.  Jasper,  Ind Mar.  18 

8.  Lafayette,    Ind Mar.  25 

17.  Cincinnati,    O Mar.  25 

20.  Chehalls,    Wash Mar.  25 

21.  Rushville,    Ind Mar.  18 

1.  Salvador,    Central  America.Mar.  18 

Sewers. 

26.  Chicago,    III Mar.  18 

25.  Jackson,   O Feb.  6 

25.  Corlett,    O Mar.  11 

26.  Fort    Casey,    Wash Blar.  11 

26.  Alva,    Okia Mar.  18 

26.  Kansas   City,    Mo Mar.  18 

27.  Remsen,    la Mar.  11 

28.  Bogota,    N.    J Mar.  26 

30.  Indianapolis,     Ind Mar.  26 

30.  New   York,    N.    Y Mar.  25 

30.  St.    Marys,    Fa Feb.  26 

30.  Erie,    Pa Mar.  18 

30.  Danville,    Ind Mar.  18 

30.  Tlfton,    Ga .•. . Mar.  18 

31.  West    Hartford.    Conn Mar.  25 

31.  Fort    Morgan,    Colo Mar.  11 

I.Lancaster.    O Mar.  11 

1.  Grand    Island,    Neb Mar.  18 
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lancaster,  O.    Mar.  18 

Oakland.   Cal Mar.  18 

Louisville,   Ky Mar.  18 

Put  in  Bay,   O Mar.  11 

Wapello.    la ^Mar.  25 

Fort    Wayne,    Ind .Mar.  25 

Holdredge,  Neb.    .., Mar.  4 

St.    Louis,   Mo Mar.  18 

Fargo,    N.   Dak Mar.  18 

Moberly,  Mo Mar.  18 

Lawrence,    Kan Mar.  1 8 

Wlohlta,    Kan '....Mar.  25 

Le    Mars,    ta ,. —  Mar.  26 

Canton,    Miss Mar.  25 

Grand    Rapids,    Mich Mar.  18 

Huron,    S.    Dak Mar.  11 

Maxton,    N.     c: Mar.  25 

Alamosa,   Colo Mar.  18 

Fort    Slocum,    N.    Y Mar.  20 

Fort  U.    A.   Russell,    Wyo.^.Mar.  25 

Water  Supply; 

Kenllworth.    N.    J Mar.  25 

Chicago,    III Mar.  18 

Hudson,    O .'..Mar.  11 

Springfield,  Mass Mar.  4 

Rome,    N.    Y Mar.  11 

Richmond,    Va Mar.  23 

Jollet,    III Mar.  25 

McGiawvUle,   N.    Y Mar.  U 

Stillwater,    Minn Mar.  11 

Verona,   N.    J Mar.  18 

Flatteville,   Colo Mar.  18 

Maxton.   N.   C :Mar.  4 

Montezuma,   Ga Mar.  4 

Atlanta.   Ga .' Mar.  11 

Brooklyn,    N.    Y Mar.  25 

New    York,    N.    Y •. Mar.  25 

Berwick,     Pa Mar.  25 

Grand    Rapids,    Mich ....... .Mar  18 

Maxton,    N.    C Mar.  25 

-Kansas    City.    Mo Mar.  25 

Port    Dade,    Fla Mar  25 

Malta.    O Mar.  25 

Council  Bluffs.    la Mar.  25 


Miscellaneous. 


15.  Frankfort,  Mich., 

PlSr  Work,  Feb.    36 

27.  Wheeling,  W.   Va., 

..    „  Navigation  Pass,  Mar.      ♦ 

28.  New  Orleans,  La.. 

„    XT      .  ,      ...  %"  MiU,Btc.,  liar.     * 
81.  Honolulu,  T.  H., 
.     „  Breakwater,  Fsb.      » 

»l.  Honolulu,  T.  H., 
.     ^,  Breakwater,  Feb.    l» 

81.  New   Brighton,   N.    Y., 
.    _       _  Street   Sprinkling,  Mar.    18 
I.  Fort  Wood.  N.  T.  H„ 

„      „  Do<|k,  F*b.    1» 

1.  Mt.  Vernon,   Ind., 

Street  Lighting.  Jan.    S> 
1.  Baltimore,    Md.. 

Vault.  Mar.    25 

1.  Brooklyn.    N.    Y., 

Setting  Boilers,  Mar.    25 

2.  New    York.    N.    Y.. 

Boat   Repairs,  Mar.    25 
2.  New   York,   N.    Y., 

Ferry    Boat    Repairs,  Mar.    25 
2.  Chicago,    111., 

Gasoline   Lights.  Mar.    25 

6.  Youngstown,    O., 

.    „  Hauling.  Mar    25 

7.  Rye.    N.    Y..  '  ' 

Wooden    Pier,  Mar.    25 

10.  Edmonton.   Alta.: 

Wire.  Fence,  Mar.    25 

16.  Fort    Dade,    Fla., 

Coal    Shed.    Railroad,  Mar.    25 

17.  Cincinnati.    O.. 

Tow  Boats,  Mar.    25 
17.  Boston.  Ma«.s., 

Breakwater,  Mar.    25 
24.  Ottawa,    Ont., 

Breakwater,  Mar.    25 
7.  .Lecompte,   La., 

Electrle  Plant.  Fsb.   M 
I.  Buenos  Aires,  Argentina, 

Subways.  Nov.    »» 
1.  Fort   Taylor.    Fla..' 

Concrete    Sea   Wall,  .Mar.    2,> 
4.  Fort   Mason.   Cal.. 

Wharves.  Wall,  Etc.,   Mar.    11 

11.  Columbus.   O..  , 

Garbage  Works.   Mar.    1) 


Excavation,  Earth  and  Rock. 

Mar.    25.  Elbow  Lake,  Minn., 

Ditch  Work.  Mar.      4 
Mar.    26.  Albany.   N.   Y..  .«««.» 

Canal    Work.  Mar.    11 
Mar.    26.  Des   Moines,    la.. 

Fining,   Etc.,  Mar.    18 
Apr.      1.  Klatnatb  Falls,  Ore., 

Irrigation  Canal.  Feb.    12 
Apr.      1.  New   London.    Conn.. 

Dredging.  Mar.    11 
Apr.      4.  Champaign.    III., 

Dredge   Ditch,  Mar.    25 
Apr.      6.  Superior,    Wis., 

Dredging,  Mar.    '» 
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Apr.     7.  Shrewsbury,  N.  J., 

Dredging,  Mar.    11 
Apr.      7.  WheeUng,   W.   Va., 

Navigation  Pass.,  Mar.    18 
Apr.      9.  Newport,    R.    I., 

Rock  Removal,  Mar.    18 
Apr.    10.  Fort  Meade,  S.   Dak.j_ 

Ditch  Work,  Mar.    18 
Apr.    10.  Rarltan,  N.  J., 

Dredging,  Mar.    18 
Apr.    15.  Portland.  Ore.. 

.  Dam  and  Dikes.  Feb.    1* 

Apr.    17.  Detroit,    Mich., 

Dredging,  Mar.    25 
Apr.    28.  New  York.  N.   Y., 

Rock   Removal,  Mar.   18 


Materlals,Hachliies,SnppUe8,Tools,Btc. 

Mar.   26.  Milwaukee,  Wis., 

Water   Pipe,  Mar.    18 
Mar.    25.  Fort  Riley,  Kan.. 

Iron   Pipe  Fences,  Mar.    18 
Mar.   26.  Brooklyn,  N.  Y.,         ^ 

Manhole  Heads,  Etc.,  Mar.    18 
Mar.   26.  Loyal,   Wis., 

Pipe.  Wire,  Mar.    18 
Mar.   26.  New  York.  N.  Y., 

Broken    Stone.  Mar.   18 
Mar.    26.  New   York,  N.   Y., 

Pipe,  Rails.  Etc..  Mar.    1» 
Mar.    26.  Rumford   Falls,   Me., 

Water  Pipe.  Mar.   18 
Mar.   27.  Minneapolis,   Minn., 

Wood  Blocks,  Mar.    18 
Mar.    27.  Minneapolis,  Minn., 

Launch,  Mar.    25 
Mar.    27.  OtlsviUe,   N.    Y., 

Lumber,  Mar.    25 
Mar.    27.  Jackson,    Mich., 

Water  Pipe.  Mar.     25 
Mar.    88.  Bremerton,  Wash., 

Boilers,  Steel  Stack,  Feb.    M 
Mar.   30.  tios  Angeles,  Cal.,  ^   „  ..     „ 

Elevator  Plant.  Feb.   86 
Mar.   30.  Washington.   D.  C. 

Rock  Drills.  Spades.  Etc..  Mar.    11 

Mar.    80.  Washington,   D.    C 

Electrical  Supplies,  Mar.    18 
Mar.    30.  McOrawviUe,   N.    Y., 

Pump,   Pipe.   EHc,  Mar,    18 
Mar.   30.  Sioux  City.  la., 

Heater,  Boiler  Pumi>s,  Mar.    18 
Mar.    30.  New   York,   N.   Y., 

Surveyors'   Supplies,  Etc..  Mar.    23 
Mar.    30.  Chicago,    III., 

Engines.    Generators,  Mar.    25 
Mar.    30.  Pittsburg.    Pa.. 

Trees,    Shrubs.   Etc.,  Mar.    25 
Mar.    30.  Victoria,    B.    C, 

Water  Meters,  Mar.    25 
Mar.    31.  Chicago,   III., 

Fire   Hose.  Mar.    25 
•     Mar.    31.  Chicago,    III., 

Sluice  Gates,  Mar.    25 
Mar.    31.  Wheeling.  W.  Va., 

Portland   Cement,  Mar.      4 
Apr.      1.  New    York,    N.    Y., 

Pipe.  Gate   Valves,   Etc..  Mar.    25 
Apr.      1.  Brooklyn,  N.    Y., 

Iron  Castings,  Mar.    25 
Apr.      2.  Chicago,    III., 

Lumber,  Mar.    25 
Apr.      1.  Gait,    Ont., 

Portland   Cement,  Mar.    25 
Apr.      I.  New    York,   N.    Y., 

Coupling!),    Nozzles,  Mar.    25 
Apr.      1.  New  York.   N.    Y.. 

Dock   Hydrants.  Mar.    25 
Apr.      1.  New    York,    N.    Y.. 

Manila   Rope,  Mar.    25 
Apr.      2.  Brooklyn.   N.    Y., 

Crushed   Rock,    Etc.,  Mar.    25 
Apr.      2.  Brooklyn,   N.    Y.. 

Grass  Sods.  Mar.    25 
Apr.      4.  National  Military   Home,   Kan.. 

Engine,    Generator,  Mar.    25 
Apr.      6.  Portland,    Me.. 

Mooring  Stones,  Mar.    25 
Apr.      6.  Moose   Jaw.    Sask., 

Alternators,   Etc..  Mar.    25 
Apr.     6.  Cincinnati.    O.. 

Machinery.  Etc.,  Mar.    11 
Apr.      6.  Washington,    D.    C. 

Drawing    Utensils,    Etc..  Mar.    18 
Apr.      7.  Fort   Worth,    Tex., 

Engine,   Generators.   Etc..  Feb.    86 
Apr.      7.  Tompkinsvllle,    N.    Y., 

Boiler,    Repairs,  Mar.    18 
Apr.      7.  BloomBeld,    N.   J.. 

Broken    Stone.  Mar.    25 
Apr.      8.  Washington.    T>.    C. 

Panel    Boards.    Etr ,  Mar.    25 
Apr.      8.  New   York,  N.    Y.. 

Boilers,  Mar.    25 
Apr.      8.  Washington,   D.  C, 

Elevators.  Mar.    18 
Apr.      9.  Superior,   Wis., 

Steel  Plate,  Mar.    18 
Apr.    13.  Washington,   D.   C. 

Portland   Cement,  Mar.    18 
Apr,    13.  Washington.   D.   C. 

Pipe.    Piles.    Etc..  Mar.    25 
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BIDS  ASKED 
Bridges. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphalietically  br 
states: 

Birmingham,  Ala.— Until  Apr.  8  (exten- 
sion of  tune  from  Mar.  10),  by  the  Clerk  of 
the  Bo^rd  of  Revenues  for  Jefferson  County, 
for  furnishing  all  material  and  constructing 
eight  steel  or  reinforced  concrete  highway 
brtdges.     P.   S.   Mllner,  County  Engineer. 

Silt,  Colo.— Until  Apr.  3,  by  T.  W.  Jay- 
cox,  State  Engineer,  Denver,  Colo.,  for  the 
construction  of  a  bridge  over  Grand  River 
at   Silt. 

Rathdrum,  Idaho. — Until  May  11.  accord- 
ing to  reports,  by  County  Commissioners, 
for  the  construction  of  a  bridge  across  the 
Coeur  d'Alene  River  near  lane.  The 
bridge's  span  Is  to  be  HO  ft,  which,  to- 
gether with  the  approaches,  will  reach  over 
1.000  ft.  Bids  are  asked  on  a  combination 
steel  and  wood  structure  and  a  steel  bridge. 

Indianapolis,  Ind. — Until  10  a.  m..  Mar. 
27,  by  Board  Public  Works,  for  roadway 
approaches  to  bridge  over  Pleasant  Run  In 
Garfield  Park. 

Crawfordsvllle.  Ind. — Until  11  a.  m.,  Apr. 
7.  by  B.  B.  Engle,  County. Auditor,  for  con- 
structing three  bridges  and  making  repairs 
to   two  bridges. 

Valparaiso,  Ind.— Until  10  a.  ra.,  Apr.  7, 
by  Stephen  P.  Corboy.  County  Auditor,  for 
construction  of  bridge  work  In  Westchester. 
Portage.  Liberty,  Washington  Center.  Boone 
and  Pleasant  Townships.  Work  consists  of 
30  to  40  ft.  span  Iron  brtdges.  concrete  abut- 
ments, 8  ft.  concrete  arches  ,and  10  to  2U 
concrete  culverts.  G.  F.  Sttnchfleld  Is 
County  Surveyor. 

Lebanon.  Ind. — Until  1  p.  m.,  Apr.  6.  by 
County  Commissioners,  for  construction  or 
repair  of  22  brtdges. 

South  Bend,  Ind— Until  11  a.  m..  Mar.  30. 
by  John  W.  Harbou,  County  Auditor,  for 
constructing  two  concrete  bridges  In  Penn. 
Township. 

VIding,  Minn.— Until  10  a.  m.,  Apr.  1,  by 
F.  W.  Horn,  Township  Clerk,  R.  No.  1, 
Borup,  Minn.,  for  three  30  ft.  bridges  on 
concrete  foundations,  and  for  six  or  more 
corrugated  metal  culverts  to  be  not  less  than 
6  ft.   In.  diameter. 

Qulfport,  Miss. — Until  May  4,  according 
to  reports,  by  Clerk  County  Supervisors,  for 
constructing  bridge  over  river  near  Blloxl. 
Bridge  will  cost  about  $10,000. 

Meridian,  Miss. — Until  2  p.  m.,  Apr.  6. 
by  W.  R.  Pistole,  Chancery  Clerk,  for  con- 
struction of  either  a  wooden  or  steel  bridge 
over  Sowashee   Creek   on   Meridian  Road. 

Butler,  Mo.— Until  Apr.  8,  by  E.  B.  Bor- 
ron,  County  Highway  Engineer,  for  the  con- 
struction and  erection  of  approach  spans  for 
Drainage  District  No.  1;  for  the  construc- 
tion and  erection  of  a  steel  bridge  over 
Shaw  Branch  on  or  near  the  section  line  be- 
tween Sections  7  and  8  of  Township  39, 
Range  29. 

Kansas  City,  Mo.— Until  11  a.  m.,  Apr.  10. 
by  Oscar  Koehler,  County  Surveyor,  at  of- 
flce  of  County  Clerk,  Court  House,  for  con- 
structing an  18  ft.  I-beam  steel  bridge,  a 
22  ft.  I-beam  steel  liridge,  two  3  ft.  stone 
arch  culverts,  a  6  ft.  stone  arch  culvert, 
and  an  8  ft.  stone  arch  culvert,  etc. 

Forman,  N.  Dak. — Until  noon.  Apr.  6,  by 
R.  P.  Irving.  County  Auditor,  for  erection 
of  two  steel  bridges,  one  a  24  ft.  span,  the 
other  a  32  ft.  span.  Bidders  to  furnish 
plans  and  specifications. 

La  Moure,  N.  Dak. — Until  2  p.  m..  Apr. 
7.  by  E.  W.  Field,  County  Auditor,  for  con- 
struction of  wood  and  steel  bridges  and  for 
furnishing  corrugated  metal  culverts  as 
may  be  ordered  during  1908. 

Omaha,  Neb. — Until  Mar.  28.  by  Andrew 
Rosewater,  City  Engineer,  for  construction 
of  reinforced  concrete  bridge  at  Deer  Park. 

Salem,  N.  J. — Until  noon,  Apr.  4,  by  Wil- 
liam M.  Carter,  Engineer,  127  South  Broad 
St..  Woodbury.  N.  J.,  for  building  an  addi- 
tional length  of  14  ft.  to  the  present  draw- 
bridge and  the  moving  back  of  the  fixed 
span  a  like  distance  of  14  ft.,  at  Courses 
Landing  Bridge  for  Salem  County. 

Akron.  C— Until  Apr.  7.  by  M.  D.  Buck- 
man.  County  Auditor,  for  material  and  con- 
struction of  bridge,  consisting  of  steel  super- 
structure and  concrete  substnicture  over 
Ohio  Canal  at  Kenmore>. 

Cincinnati,  O. — Until  noon.  Apr.  7.  by 
Trustees  Cincinnati  Southern  Ry..  Ward 
Baldwin.  Chief  Engineer.  Ingalls  BIdg.,  for 
the  construction  of  the  piers,  abutments  and 
retaining  walls  for  the  substnicture  of  the 
viaduct   for  the  terminal   track   from  Eighth 


St.   and   McLean  Ave.,   to  Third  and  Prom 
Sts.,  In  the  citjr  of  Cincinnati. 

Sidney,  O.— Until  Mar.  SO.  by  J.  c.  Ron. 
ler,  for  constructing  steel  bridge  over  Lo- 
ralne  Creek. 

Mldd^town,  C— Until  10  a.  m..  Apr  ) 
by  J  E.  Brate.  County  Auditor.  HanUlton. 
O..  for  the  construction  of  a  hoist  brider 
over  the  Miami  and  Erie  canal  at  Tytu» 
Ave..  Mlddletown.  Sepamte  bids  are  also 
asked  for  the  removal  of  the  present  hoist 
bridge  and  the  transportation  and  re-er«c- 
tlon  over  said  canal  on   the  Yankee  Read. 

Mauch  Chunk.  Pa.— Until  2  p.  m..  May  1 
by  County  Clerk,   for  repairing  bridges.      ' 


Bolldliigi. 


Bids  are  asked  on  foUowlng  work,  th« 
notes     being     arranged     alphal>eUc«lly     br 

K.^.".f'''"Al''"j,  "•  C-— Until  noon.  Mar  :c. 
by  the  District  Commissioners,  for  con- 
structing  a  16-room  school  building,  No.  15J 
located  on  4th  between  W  and  Bfiant  Stt' 
northwest,  tots  1  to  6,  inclusive,  square  Soes' 
Forms,  etc.,  at  Room  43.  District  Bldg. 

Wilmington,   Del.— Until   11  a.   m.,  Apr.  < 

by  the  Ught   House   Engineer.   Wilmington. 

.t'-  '*'.'■  S""^?""'  'U*  lighthoose.  storehSS*. 

?lon    Del  ^*"**'"^    Range    Front    Light    Su- 

Mlaml,    Fla.— Until      Apr.      3.      by     School 

Board  at    office  of   W.   C.    DeOarmo,    Archl- 

J.^SL. ""*■"'■  '•"■  construction  of  high  school 
building. 

i.^J?.!?.'".'."'„'l'~H.""'.AP'"-,  »'  ^y  Board  of 
iMlucatlon  for  the  alteration  and  InsUllalloii 

whm?,.,"**^'''!""""*^^"'^  heating  In  the 
Whlttler  school  on  Fredonta  avenue  and 
the  Longfellow  school  on  Mary  St. 
K.'^K?  ,?"'!•'■?•  *!«•••— I'ntil  10  a.  m..  Apr 
m'  ^Lf^i^-  '^  P^'J<^ndall.  ConstrucUng  Q 
M,.  263  Summer  St.,  Boston,  Mass.,  for 
building  a  toilet  room  in  O.  M.  and  sub- 
sistence storehouse.  Installing  pluroblm; 
and  connecting  same  with  post  sewer  at 
Port   Revere,   Hull.    Mass. 

Baltimore,  Md.— Until  11  a.  m..  Apr.  1.  by 
Edwart  p.  Preston,  Inspector  of  Bulldlngi. 
City  Hall,  for  erection  of  two  pergolas  at 
Latrobe  Park. 

Bar  Harbor,  Me.— Until  3  p.  m  May  4 
by  James  Knox  Taylor,  Supervising  .Archi- 
tect, Washington.  D.  C,  for  the  construe- 
tlon.  Including  plumbing,  gas  piping,  heat- 
ing apparatus,  electric  conduits  and  wlrinc. 
of  ir.   S.  Post  Offlce  at  Bar  Harbor. 

Crookston,  Minn.— Until  3  p.  m..  Apr.  IS. 
"''  .•'^Et*"  ^Knox  Taylor.  Supervising  Archi- 
tect. Washington,  D.  C.  for  the  i-ooslruc- 
tlon  (complete)  of  the  U.  S.  Post  OfBcf 
Building  at  Crookston. 

Minneapolis,  Minn.— Until  2  p.  m..  Mar. 
31,  by  Board  Education,  W.  K.  Hicks.  Sec- 
retary, for  construction  of  additions  to  th,- 
Hamilton  and  Plllsbury  school  buildings.  K 
S.   Stebblns,  Architect,   614  Masonic  Templ>- 

Pontotoc,  Miss.- Until  1  p.  m..  Apr.  7.  bi 
W.  T.  Furr.  Chancery  Clerk,  for  new  jalL 

WInnemucca,  Nev.— Until  Apr.  7.  by  Geo 
p.  Hill,  County  Clerk,  for  Installing  a  heat- 
ing plant  in  the  county  Jail  and  courthouse: 
also  for  cell  work  In  same  building:  alsr. 
for  cell  work  In  the  branch  county  Jail  tn 
be   erected   In  Lovelock,  Nev. 

Brooklyn,  N,  V.- Until  9:45  a.  m,.  Apr.  1, 
by  Depairtment  of  Health.  55th  St.  and  «th 
Ave..  New  York,  for  furnishing  and  Install- 
ing electric  and  gas  lighting  fixtures  in 
measles  pavilion,  Kingston  Ave.  htwplul 
Brooklyn. 

Brooklyn.  N,  Y.— Until  11  a.  m..  Mar  JO 
by  C.  B.  J.  Snyder.  Superintendent  of  Schwl 
Buildings.  Park  Ave.  and  59th  St..  N»» 
York,  for  the  following  work:  InstalliDE 
heating  and  ventilating  apparatus  P.  S.  .V 
security  required  830.000;  heating  and  ven- 
tilating apparatus  P.  S.  100.  security  rr- 
quired,  $5,000;  electric  equipment  for  P,  S 
153.    security    required,    $4,500. 

Canastota,  N.  Y.— Until  3  p.  m..  Mar.  IT. 
by  school  Trustees,  for  erection  of  new  hlijii 
school  building.  Gaggin  ft  Oaggln.  Archi- 
tects.  University  Block.  Syracuse.  N.    Y. 

New  York,  N.  Y.— Until  11  a.  m..  Mar.  3» 
by  C.  B.  J.  Snyder.  Superintendent  »l 
School  Buildings.  Park  Ave.  and  5!lth  St . 
for  following  work  In  Manhattan  Borougli 
Electric  equipment  P.  S.  17.  security  re- 
quired, $6,000;  heating  and  ventilating  ap- 
paratus P.  S.  29.  security  $2,000;  ajleni- 
tlons,  repairs,  etc.,  to  P.  S.  47.  security  re- 
quired, $2,600;  heating  and  venlllallng  ap- 
paratus for  P.  S.  89.  security  required  $!».- 
000;  electric  equipment  for  P.  S.  JO,  securi- 
ty required,   $5,000.  , 

Onondaga,  N.  Y, — Until  2  p.  m..  Apr.  1.:. 
by  Frank  X.  Wood.  County  Purchasing 
Agent,   406  New  Court  House.    S>'racuse.   K 
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r..  for  erection  and  completion  of  a  women's 
building  at  the  Onondaga  County  Home  In 
the  Town  of  Onondaga.  Archimedes  Russell 
and  MelTln  L.  King,  Architects,  Nob.  601- 
602  Snow   BlOg.,   Syracuse,   N.    Y. 

Rochester,  N.  Y.— UntU  3  p.  m..  Apr.  8, 
by  State  Commission  In  Lunacy,  T.  E.  Mc- 
Garr,  Secretary,  Albany,  N.  T.,  for  super- 
intendent's residence  and  changing  old 
boiler  house  to  kitchen  at  Rochester  State 
Hospital.  Franklin  B.  Ware,  State  Archi- 
tect, Capitol,   Albany. 

Youngstown,  O. — Until  Apr.  20,  by  Board 
of  Education,  for  erection  of  4-room  addi- 
tion to  Market  St.  school. 

Edwardsvllte,  Pa.— Until  7:30  p.  m..  Mar. 
30,  by  G.  W.  Armstrong,  Secretary,  for  con- 
structing school   building. 

Harrlaburg,  Pa.— Until  7:30  p.  m..  Mar.  SI, 
by  D.  D.  Hammelbaugh,  Secretary  Board  of 
Education,  for  erecting  school  building. 

York,  Pa.— Until  7  p.  m.,  Apr.  2,  by 
Board  of  Education,  for  constructing  a 
school  building. 

National  Soldier*'  Horn*.  Va.— UnUl  1:30 
p.  m.,  Apr.  20,  by  John  T.  Hume,  Treasurer. 
Southern  Branch,  N.  H.  D.  V.  S.,  National 
Soldiers'  Home,  Elizabeth  City  county,  Va., 
for  labor  and  materials  for  installing  heat- 
ing and  ventilating  system  In  three  bar- 
racks, mess   hall.   etc. 

Fort  D.  A.  Russell,  Wye.— Until  1:30  p. 
m.,  Apr.  15.  by  Capt.  V.  K.  Hart,  Construct- 
ing Q.  M.,  Cheyenne,  Wyo.,  for  construct- 
ing, steam  heating,  plumbing,  electric  wir- 
ing and  furnishing  and  installing  electric 
light  flxtures,  In  tiie  following  buildings  at 
Fort  D.  A.  Russell.  Wyo.:  2  sets  of  colonel's 
quarters,  1  set  of  field  ofllcers'  quarters,  3 
double  sets  of  captains'  quarters,  4  double 
sets  of  lieutenants'  quarters,  4  double  sets 
of  non-commissioned  staff  officers'  quarters. 
}  band  barracks,  3  double  neld  artillery  bar- 
racks, 6  artillery  stables  for  138  horses,  1 
field  staff  and  band  stable  for  50  horses,  2 
artillery  gunsheds  and  3  double  stable  guard, 
saddler  and  farrier  shops. 

Rofis  and  Streets. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetlcaUy  -  by 
states: 

Washington,  D.  C. — Until  noon,  Apr.  4,  by 
Capt.  H.  L.  Pettus,  Constructing  Q.  M., 
Walter  Reed  Army  General  Hospital,  Ta- 
konna  Sub-Station,  Washington,  for  the 
ronstrurtlon  of  macadam  roads,  pavements, 
concrete  walks,  gutters,  curbing,  catch 
basins,  etc..  on  the  Walter  Reed  Army  Gen- 
eral Hospital    reservation,   Washington. 

Harvey,  III. — Until  8  p.  m.,  Apr.  3,  by 
Board  Local  Improvements,  R.  Ef.  Colerick. 
Clerk,  for  improving  several  streets,  the 
work  including  1,800  cu.  yds.  grading,  8,160 
lln.  ft.  limestone  concrete  curb,  and  10,953 
sq.  yds.  repressed  vitrified  brick  paving  on 
crushed  limestone  foundation.  Official  ad- 
vertisement win  be  found  elsewhere  |n  this 
Issue. 

Bedford,  Ind. — Until  1  p.  m.,  Apr.  7,  by 
Walter  O.  Owens,  County  Auditor,  for  the 
construction  or  improvement  of  8%  miles 
of  gravel  roads  In  Pleasant  Run,  Spice  Val- 
ley and  Marion  Townships. 

Brownstown,  Ind. — Until  1  p.  m.,  Apr.  7, 
by  H.  H.  Wacker,  County  Auditor,  for  con- 
structing six  gravel   roads. 

Covington,  Ind. — Until  1  p.  m.,  Apr.  7,  by 
W.  B.  Gray,  County  Auditor,  for  construct- 
ing a  gravel  road,  14,IS0  ft.  long  in  Frank- 
lin Township,  and  two  gravel  roads  in  Lo- 
gan  Township. 

Oanvllle,  Ind. — Until  2  p.  m.,  Apr.  6,  by 
W.  R  Nichols,  County  Auditor,  for  the  con- 
struction of  two  gravel  roads,  one  7,921  ft. 
long  and   the   other  5,434   ft.   long. 

Delphi,  Ind. — Until  noon,  Apr.  6,  by  County 
Commissioners,  for  constructing  two  gravel 
roads  in  Burlington  Township  and  onp  road 
on  line  between  Burlington  and  Carrol 
Township.  Total  length  of  roads  Is  about 
three    miles. 

Frankfort,  Ind. — ^Untll  2  p.  m.,  Apr.  7,  by 
Chas.  F.  Cromwell,  County  Auditor,  for  ron- 
structlnn  of  10  gravel  roads  of  a  length  of 
about  20  miles. 

Hartford  City,  Ind. — Until  noon,  Apr.  6, 
by  L.  W.  Daugherty,  County  Auditor,  for 
constructing  two  macadam  roads  of  a  to- 
tal length  of  13.780  ft.  In  Harrison  Town- 
ship. 

Indianapolis,  Ind. — Until  10  a.  m..  Mar.  30, 
by  Board  Public  Works,  for  repair  of  as- 
phalt and  vulcanite  streets  on  which  guar- 
antee has  expired. 

Indianapolis,  Ind. — Until  10  a.  m..  Mar.  30. 
by  Board  Public  Works,  for  grading  and 
paving  roadway  on  portions  of  five  streets, 
and  for  grading  and  paving  sidewalks  on 
portions  of  two  streets. 


Knox,  Ind. — Until  noon,  Apr.  6.  by  Lee 
M.  Ransbottom.  County  Auditor,  for  con- 
struction of  the  following  gravel  or  stone 
roads  in  Wayne  Township:  Road  8,  5,232 
ft.;  Road  9,  5,300  ft;  Road  10,  18.543  ft.; 
Road  11,  11,120  ft.;  Road  12,  10.400  ft.; 
Road  13,  2,612  ft.:  Road  14,  1,950  ft.;  Road 
15,  2,481  ft.;  Road  16,  652  ft.;  Road  17.  320 
ft.;  Road  18.  2.400  ft;  Road  19,  1,300  ft.  Bids 
will  be  received  on  one  or  more  roads. 

Lafayette,  Ind. — Until  10  a.  m.,  Apr.  8,  by 
County  Commissioners,  for  constructing  6,- 
000  ft.  gravel  road. 

Lawrence,  Ind. — Until  noon,  Apr.  6.  by 
County  Commissioners,  (or  constructing 
gravel    road,   12,000   ft.   long. 

Madlaen,  Ind.— Until  Apr.  2.  by  Board 
Public  Works,  for  the  construction  of 
cement  sidewalks,  curb,  gutters  and  [lavlng 
of  Church,  ICast,  Walnut,  Jefferson,  Mul- 
berry and  West  Sts. 

VIncennes,  Ind. — Until  2  p.  m..  Mar.  31, 
by  Board  of  Works,  for  the  Improvement 
of  Seymore  St..  about  1.200  ft.  by  con- 
structing granitoid  walks  and  stone  curb- 
ing. 

Washington,  Ind.— Until  10  a.  m.,  Apr.  7. 
by  County  Commissioners,  for  constructing 
four  gravel  roads. 

Belair,  Md.— Until  noon.  Mar.  30.  by  W. 
A.  Wheeler,  Clerk  County  Commissioners, 
for  nading  and  macadamizing  1.2  miles  of 
the  Delta- Rocks  Road. 

arand  Rapids,  Mich.— Until  Apr.  2.  by 
Board  Public  Works,  for  4,260  sq.  yds.  of 
bituminous  macadam  pavement  L.  W.  AU" 
derson.   City  Engineer. 

Minneapolis,  Minn.— Until  Mar.  30.  by 
County  Auditor,  Court  House,  for  grading 
and   macadlmlslng   several   roads. 

Kansas  City,  Mo.— Until  3  p.  m..  Mar.  SO. 
by  Park  Commissioners,  Frank  P.  Oossard, 
Secretary,  for  three  qpntracts  for  construct- 
ing artiflclal  stone  walks;  also  artificial 
stone   combined   curb  and  gutter. 

Statesvllle,  N.  C— UntU  Apr.  1,  by  County 
Commissioners,  N.  B.  Mills,  Chairman, 
Statesvllle,  for  grading  and  macadamizing 
2H  miles  of  road.  C.  M.  MUler,  Salisbury, 
N.   C.   is  Engineer. 

Asbury  Parte,  N.  J.— Until  Mar.  30.  by 
Wm.  E.  Burroughs.  City  Clerk,  for  laying 
about  14.500  sq.  yds.  of  vitrified  paving 
blocks  or  creosoted  wood  paving  blocks. 

Bogota,  N.  J.— Until  2  p.  m..  Mar.  28,  by 
noral  Heights  Realty  Co.,  at  office  of  Lem- 
uel Lozler,  Engineer,  Bank  Bldg.,  Main  and 
Mercer  Sts.,  Hackensack,  N.  J.,  for  con- 
structing about  8,250  lln.  ft.  4-ft.  wide  con- 
crete sidewalks;  about  1,760  lln.  ft.  con- 
crete curb,  about  1,460  Un.  ft.  S-ft.  con- 
crete gutter;  about  2.260  square  feet  con- 
crete  crossings  and  gutters. 

Cincinnati,  O. — Until  noon,  Apr.  17,  by 
County  Commissioners,  Fred  Drelhs,  Clerk, 
for  work  under  Specifications  No.  688.  im- 
provement of  the  Miami  River  road  from 
Mlamltown  to  Mt.  Hope  road,  Whitewater 
Township. 

Avalon,  Pa, — ^Untll  6  p.  m..  Mar.  31,  by 
McBride  Surveying  &  Engineering  Co.,  Ltd., 
Borough  Engineer,  516  Fltzslmons  Bldg., 
Pittsburg,  Pa.,  for  grading,  paving  and 
curbing  several  streets.  The  work  Includes 
17,916  cu.  yds.  excavation  and  16,910  sq. 
yds.  brick  paving,  etc. 

Lansdowne,  Pa. — Until  8  p.  m.,  Apr.  S, 
by  J.  W.  Davis,  Borough  Secretary,  for 
constructing  curb. 

North  Braddock,  Pa. — Until  3  p.  m.,  Apr. 
2,  by  C.  A.  Stewart,  Borough  Engineer,  for 
paving  three  streets. 

Fort  Meade,  S.  Dak. — Until  10  a.  m..  Apr. 
1,  by  Capt.  L.  C.  Scherer,  Constructing  Q. 
M.,  for  construction  of  roads,  sidewalks, 
gutters  and  drains  at  this  post.  Fort  Meade 
Is  located  two  miles  from  Sturgis,   S.  Dak. 

Centralis,  Wash.— Until  Mar.  27.  by  City 
Clerk,  for  street  grading  and  sidewalk  Im- 
provements.     Estimated    cost    is   |2D,000. 

Chehalls,  Wash.— Until  Apr.  20.  by  City 
Clerk,  for  paving  portions  of  Park  St., 
Chehalls  Ave.  and  Pacific  Ave.  Bids  are 
asked  on  brick.  Hassam.  bitullthlc.  asphalt 
and  cement  blocks.  Estimated  cost  Is  120,- 
000. 

Milwaukee,  Wis.— Until  10:30  a.  m..  Mar. 
31.  by  Board  Public  Works.  Charles  J. 
Poetsch,  Chairman,  for  grading  and  paving 
with  stone  a  number  of  alleys. 

Sewen. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

West  Hartford,  Conn.— Until  11  a.  m.. 
Mar.  31.  by  the  Town  Sewer  Commission- 
ers, for  construction  of  Park  St.  sewer,  the 
work    Includes    the    following:      1.764    ft.    15- 


In.,  6,872  ft.  12-ln.,  1,360  ft.  10-ln.,  7,593  ft. 
8-in.,  6.684  ft.  6-in.,  55  manholes.  Bids  will 
be  received  with  and  without  Town  fur- 
nishing pipe.  A.  B.  Alderson,  Town  Engi- 
neer. 

L*  Mars,  la.— Until  8  p.  m.,  Apr.  7.  by  D. 
N.  Hoffmann,  City  Clerk,  for  constructing 
1,575  ft.  of  8  In.  pipe  sewers,  one  Hush  tank 
and  six  manholes. 

Wapello,  la.— Until  7:30  p.  ra.,  Apr.  2.  by 
City  Recorder,  for  constructlitg  sewers  in 
Sewer  District  No.  1. 

Fort  Wayne,  Ind.— Until  7:30  p.  m.,  Apr. 
2,  by  Board  Public  Works,  H.  W.  Becker, 
Clerk,   for  constructing  Ave  local  sewers. 

Wichita,  Kan.— Until  5  p.  m.,  Apr.  6,  by 
R  N.  Dorr,  City  Clerk,  for  constructing 
sanitary  sewer  In  District  No.  9,  the  work 
including  1,360  lln.  ft,  10  in.,  pipe  sewer, 
and  11,010  ft.  of  8  In.  pipe  sewer,  44  man- 
holes, 73  observation  holes  and  6  Hush  tanks. 

Indianapolis,  Ind. — Until  10  a.  m..  Mar.  30. 
by  Board  Public  Works,  for  constructing 
two  local  sewers. 

Canton,  Miaa. — Until  8  p.  m.,  Apr.  9.  by 
City  Clerk,  for  constructing  system  of  sew- 
ers to  consist  of  about  seven  miles  of  6  to 
18  In.  pipe.  Walter  G.  Klrkpatrlck,  Engi- 
neer,  Jackson,   Miss. 

Maxton,  N.  C— Until  7:30  p.  m.,  Apr.  14. 
by  R.  M.  Williams,  Mayor,  for  Installing 
sewer   system. 

Bogota,  N.  J.— Until  2  p.  m..  Mar.  28,  by 
Floral  Heights  Realty  Co.,  at  office  of  liem- 
uel  Lozler,  Engineer,  Bank  Bldg.,  Main  and 
Mercer  Sts.,  Hackensack,  N.  J.,  for  the 
construction  of  about  3,400  ft.  8  In.  pipe 
sewer;  about  920  ft.  12  in.  pipe  sewer;  about 
16  manholes. 

Fort  Slocum,  N.  Y.— Until  10  a.  m.,  Apr. 
15,  by  Constructing  Q.  M.,  for  construction 
of  new  sewer  system.  Fort  Slocum  Is  two 
miles  from  New  Rochelle,  N.  Y. 

New  York,  N.  V.— Until  11  a.  m..  Mar.  30. 
by  C.  B.  J.  Snyder,  Superintendent  of 
School  Buildings.  Park  Ave.  and  59th  St, 
for  furnishing  and  extending  new  sewers, 
drain  lines,  rain  leaders,  etc,  and  connec- 
tions with  private  sewer  In  John  St.,  at 
Public  School  71,  on  the  west  side  of  John 
St.,   Metropolitan,   Borough  of  Queens. 

Fort  D.  A.  Russell,  Wyo.— Until  Apr.  18, 
by  Capt  V  .K.  Hart.  Constructing  Q.  M.. 
for  extending  water  and  sewer  system  at 
this  post.  About  7,000  ft.  of  sewer  pipe 
and  a  like  amount  of  water  pipe  will  be 
laid. 


Water  Supply. 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Fort  Dade,  Fla.— UnUl  8  p.  m..  Apr.  16. 
by  Constructing  Q.  M.,  for  constructing  six 
surface  wells. 

Council  Bluffs,  la.— UnUl  4  p.  m..  May  18. 
by  W.  F.  Sapp,  City  Clerk,  for  construct- 
ing a  water  works  system  to  consist  of  (1) 
power  plant  complete,  (2)  settling  reser- 
voirs, (3)  distribution  system,  (4)  high 
ser\'lco  reservoir. 

Joliet,  III.— Until  10  a.  m..  Mar.  30.  by 
Board  Local  Improvements,  Wm.  S.  Welch, 
Clerk,  for  constructing  water  main  In  Il- 
linois  St. 

Kanaas  City,  Mo. — ^Untll  Apr.  10,  by  Board 
Public  Works  for  building  an  intake  pier 
for  Kansas  City  water  works  at  Qulndaro, 
Kan.  Plans,  etc.,  with  Geo.  M.  Walker, 
Jr.,  Chief  Engineer. 

Maxton,  N.  C— Until  7:30  p.  m..  Apr.  14, 
by  R.  M.  Williams,  Mayor,  for  installing 
water  works. 

Kenllworth,  N.  J. — Bids  are  asked  at  once 
by  Kenllworth  Water  Co..  W.  I.  Scott. 
Treasurer,  220  Broadway,  New  York,  for  the 
installation  of  a  water  works  system  con- 
sisting of  a  water  tower,  pumping  station, 
and  about  six  miles  of  pipe.  Estimated 
cost  is  $35,000.  C.  C.  Vermeuie,  Consulting 
Engineer,  New  York  City. 

Brooklyn,  N.  Y.— Until  2  p.  m.,  Apr.  1,  by 
John  H.  O'Brien,  Commissioner  water  Sup- 
ply. Gas  and  Electricity,  13  Park  Row.  New 
York,  for  furnishing,  delivering  and  laying 
8-in.  water  main  and  appurtenances  In 
Grand  St.  extension;  security  required  is 
13,000. 

New  York,  N.  Y.— Until  2  p.  m.,  Apr.  1. 
by  John  H.  OBrien,  Commissioner  Water 
Supply,  Gas  and  Electricity,  13  Park  Row, 
for  hauling  and  laying  water  mains  In  Ma- 
clay  and  other  streets,  security  33,000;  In 
64th  and  other  streets,  security  $15,000;  In 
E^astem   Boulevard,   security   $15,000. 

Malta,  O. — Until  noon.  Apr.  28,  by  Board 
Public  Affairs,  Frank  A.  Miller,  President, 
for    constructing    pipe      system      for      water 
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works.  Paul  R.  Murray,  New  Philadelphia, 
O.,  is  Engineer. 

Berwick,  Pa. — Until  noon,  Apr.  2,  by  Ber- 
wick Water  Co.,  Clarence  G.  Crispin.  Vice 
President,  for  construction  of  concrete  and 
eartiien  dam  and  improvements  to  present 
reservoirs  across  Glen  Brook.  Certified 
check  for  |B,000  required  with  bid.  T. 
Chalkley  Hatton,  Consulting  Engineer.  Wil- 
mington,  Del. 

Richmond,  Va. — Until  5  p.  m..  Mar.  26.  by 
E.  E.  Davis.  Acting  Superintendent.  City 
W^ater  Works,  City  Hall,  for  the  following 
supplies  and  contract  work:  Gate  valves, 
cast  iron  pipe,  special  castings,  double  noz- 
ile  Are  hydrants,  valve  boxes,  meters,  meter 
boxes,  pig  lead,  wiping  solder.  Jute,  brass 
work,  laying  and  relaying  paving  and  haul- 
ing. 

Fort  D.  A.  Russell,  Wyo.— See  under  Bids 
Asked — Sewers. 

Excavation,  Earth  and  Rock. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Fort  Taylor,  Fla.— Fill.— See  under  Bids 
Asked — ^Miscellaneous. . 

Champaign,  ill.— Dredge  Ditch.— Until  10 
a.  m..  Apr.  4,  at  office  of  Ray  &  Dobbins, 
Attorneys.  Champaign,  for  dredging  Saline 
Branch.  Champaign  Countv.  The  ditch  Is 
30  ft.  wide  on  the  bottom.  10  to  35  ft.  deep, 
side  slopes,  1  to  1  and  6  ft.  l>erm.  Certified 
check  for  $1,000  required  with  bid.  Chas. 
Cottlngham.  Engineer,  Danville.  111.  All  in- 
quiries should  be  addressed  to  Ray  &  Dob- 
bins. 

Detroit.  Mich.— Dredging.— Until  3  p.  m., 
Apr.  17,  by  Lt.  Col.  C.  McD.  Townsend,  U. 
S.  Engrs..  Jones  Bldg..  Detroit,  for  dredg- 
ing Hay  lAke  and  Neebish  Channels,  St. 
Mar}''s    River,    Mich. 

Miscellaneous. 

BIda  are  asked  on  following  work,  the 
note*  being  arranged  alphabetically  by 
states: 

Fort  Dade,  Fla. — Coal  Shed.  Railroad.— 
Until  8  p.  m..  Apr.  16,  by  Constructing  Q. 
M..  Fort  Dade,  for  construction  of  coal 
shed,  rallrdad.  scales  and  furnishing  rail- 
road engine  and  cars  at  this  post.  Tampa, 
Fla.,  3S  miles  distant  Is  nearest  railroad  sta- 
tion  to  Fort  Dade. 

Fort  Taylor,  Fla. — Concrete  Sea  Wall. — 
Until  11  a.  m..  May  1.  by  Capt.  C.  H.  Lanza, 
Constructing  Q.  M.,  Key  West,  for  con- 
structing at  Fort  Taylor,  a  reinforced  con- 
crete sea  wall  about  2,200  ft.  long,  and  for 
making  260,000  cu.  yd.  fill  In  rear  of  same. 
Official  advertisement  will  be  found  else- 
where in  this  issue. 

Chicago,  111.— Gasoline  Lights— ITnttl  11  a. 
m.,  Apr.  2,  by  William  Carroll.  City  Elec- 
trician. 12  City  Hall,  for  furnishing  the  city 
with  gasoline  lights  on  certain  parts  of 
streets  In  different  sections  of  the  city,  for 
and   during   the  year  1908. 

Boston,  Mats. — Breakwater. — Until  noon. 
Apr.  17.  by  Lt.  Col.  Edw.  Burr.  V.  S.  Engrs.. 
for  construction  of  superstructure  of  break- 
water at   Sandy   Bay,   Mass. 

Baltimore,  Md.— Vault.— Until  11  a.  m.. 
Apr.  1.  by  Edward  D.  Preston.  Inspector  of 
Buildings.  City  Hall,  for  erection  of  a  vault 
In  office  of  Park  Commissioners  at  Druid 
Hill   Park. 

Brooklyn,  N.  Y.— Setting  Boilers —Until  2 
p.  m.,  Apr.  1.  by  John  H.  O'Brien,  Com- 
missioner Water  Supply,  Gas  and  Electrlc- 
it.v.  13  Park  Row,  New  York,  for  complet- 
ing the  work  to  be  done  under  the  con- 
tract for  furnishing,  delivering,  erecting  and 
connecting  four  ■  water  tube  boilers  at  the 
new  Ridgewood  pumping  station,  left  un- 
finished and  abandoned  by  R.  J.  F.  Ger- 
stle  Company,  under  contract  dated  Jan.  2, 
1906.      Security  required   Is   J2.000. 

New  York,  N.  Y. — Ferry  Boat  Repairs. — 
Until  noon,  Apr.  2.  by  Allen  N.  Spooner, 
Commissioner  of  Docks,  Pier  A,  Battery  Pi., 
for  labor  and  materials  required  for  repair- 
ing the  municipal  ferryboats  or  other  float- 
ing ferrj'  property  of  -the  department,  and 
furnishing  and  delivering  miscellaneous  sup- 
plies Hherefor. 

New  York,  N.  Y.— Boat  Repairs —Until 
2:30  p.  m.,  Apr.  2.  by  Robert  W.  Hebberd. 
Commissioner  of  Charities,  Foot  of  E.  26th 
St.,  for  furnishing  lalHir  and  materials  for 
repairing  steamboat' "W.  H.  Wickham;"  se- 
curity   required    Is    SBOO. 

Rye,  N.  Y. — Wooden  Pier.— Until  4  p.  m., 
Apr.  7,  by  Charles  S.  Towle.  Village  Engi- 
neer. 7  h'MSt  42nd  St.,  New  York  CIt.v.  for 
constructing  a  wooden  pier  or  dock  for  the 
Village  of  Rye.  Certified  check  for  1250  re- 
quired   with    bid. 


Cincinnati,  C— Hire  of  Tow  Boats.— Until 
2  p.  m.,  Apr.  17,  by  Lt.  Col.  Wm.  T.  Rus- 
sell, U.  S.  Engrs.,  for  hire  of  two  tow  boats 
having  cylinders  at>out  14  Ins.  diameter, 
with  5  ft  stroke,  to  serve  as  tenders  for 
Ohio  River  dredges  during  present  season. 

Youngstown,  O. — Hauling. — Until  Apr.  8, 
by  Board  Public  Service,  W.  H.  McMlllen. 
Clerk,  for  hauling  about  500  tons  of  cast 
Iron  water  pipe  and  15  tons  of  special  cast- 
ings. 

Edmonton,  Alberta. — Wire  Fence. — Until 
Apr.  10.  by  H.  Douglas,  Commissioner  of 
Dominion  Parlts.  Edmonton,  for  construc- 
tion of  70-mile  wire  fence  around  Buffalo 
Park. 

Ottawa,  Ont.— Breakwater.- Until  Apr.  24. 
by  Fred  Gellnas.  Secretary,  Department 
Public  Works,  Ottawa,  for  the  construction 
of  an  extension  to  the  breakwater  on  the 
south  shore  of  Toronto  Island.  Plans  with 
J.  G.  Sing,  Resident  Engineer,  Confederation 
Life  Bldg.,  Toronto:  Charles  Desjardlns,  E., 
Clerk  of  Works,  Post  Office  Bldg..  Montreal, 
and  at  the  Department  of  Public  Works, 
Ottawa.  Certified  check  for  {4,500  required 
with  bid. 

lCaterlals,Machines,SappUes,Tools,Btc. 

Bids  are  asked    on    following    work,    the 
arranged     alphabetically      by 


notes     t>elnK 
states: 


Washington,  D.  C. — Panel  Boards,  Etc.— 
Until  noon,  Apr.  8.  by  Elliott  Woods.  Super- 
intendent, U.  S.  Capitol  Building  and 
Grounds,  Washington,  for  panel  boards  and 
Iwxes,  pull  ttoxes,  etc..  for  the  Office  Build- 
ing.   U.    S.    Senate.    Washington. 

Washington,  D.  C— Pipe,  Piles,  Etc.— Until 
10:30  a.  m..  Apr.  13.  by  Lt.  Col.  H.  F. 
Hodges.  General  Purchasing  Officer,  Isth- 
mian Canal  Commission,  for  furnishing  un- 
der Circular  432— Steel  plates,  bar  Iron, 
banca  tin,  rivets,  lag  screws,  wrought-iron 
pipe,  stovepipe,  steel  wire,  asbestos  stove 
lining  and  furnace  cement,  steam  pump, 
vises,  wrenches,  hammers,  pick  and  auger 
handles,  steel  letters,  crucibles,  wire  gauges, 
grommets,  door  hooks,  funnels,  lanterns, 
lumber,  piles,   etc. 

Fort  Dade,  Fla. — Engine,  Cars. — See  under 
BIda  Asked — Miscellaneous. 

Chicago,  III,— Lumt>er.— Until  II  a.  m., 
Apr.  2,  by  James  Horan,  Fire  Marshall,  City 
Hall,  for  furnishing  lumber  for  use  of  Fire 
Department  for  1908. 

Chicago,  111, — Engines,  Generators. — Until 
11  a.  m..  Mar.  80.  by  Department  Public 
Works,  221  City  Hall,  for  furnishing  and  In- 
stalling two  engines  and  generators  at  Law- 
rence Ave.  pumping  station,  and  two  en- 
gines and  generators  at  39th  St.  pumping 
station. 

Chicago,  III.— Sluice  Gates.— Until  11  a. 
m..  Mar.  31.  by  Department  Public  Works. 
325  City  Hall,  for  furnishing  and  delivering 
at  various  shafta  of  Blue  Island  Ave.  land 
tunnel  ten  8  ft.  sluice  gates,  eight  6  in. 
valves  and  eight  6  in.  strainers. 

Chicago,  III.— Fire  Hose.— Until  11  a.  m., 
Mar.  31,  by  James  Horan,  Fire  Marshall, 
City  Hall,  for  furnishing  40,000  ft.  of  2<,4-ln. 
and  5,000  ft.  of  3V4-In.  best  quality  of  seam- 
less, mildew-proof.  rubber-lined  cotton 
hose,  with  couplings  attached.  Also  for  fur- 
nishing 41  lengths,  (11  ft.)  of  3\i  to  5-in. 
suction    hose. 

National  Military  Home,  Kan. — Engine, 
Generator. — Until  noon,  Apr.  4,  by  MaJ.  W. 
W.  Martin,  Treasurer,  Western  Branch,  N. 
H.  D.  V.  S.,  National  Military  Home,  for 
furnishing  and  Installing  one  direct  con- 
nected engine  and  generator  In  the  electric 
light   plant. 

Portland,  Me. — Mooring  Stones. — Until 
noon,  Apr.  6,  by  the  Light-House  Inspector, 
Portland,  for  furnishing  mooring  stones  for 
use  In  the  1st  Light-House  District  for  the 
fiscal    year  ending  June  30,    1909. 

Jackson,  Mich. — Water  Pipe.— Until  Mar. 
27,  by  J.  F.  Harrison,  Superintendent  Pub- 
lic Works,  for  furnishing  about  200  tons  of 
4  in.,  6  in.,  and  10  In.  cast  Iron  water  pipe 
and  necessary  specials,  hydrants  and 
valves. 

Minneapolis,  Minn, — Launch. — Until  2  p. 
m..  Mar.  27.  by  Park  Commissioners,  J.  A. 
Rldgway,  Secretary,  for  furnishing  a  40  ft. 
gasoline    launch. 

Bloomfield,  N.  J.— Broken  Stone.— Until 
Apr.  7,  by  Wm.  L.  Johnson,  Town  Clerk, 
for  furnishing  and  delivering  about  2,000 
tons  of   broken   stone. 

Brooklyn,  N.  Y. — Crushed  Rock,  Etc.— 
Until  3  p.  m.,  Apr.  2,  by  the  Park  Board, 
Arsenal  Bldg.,  5th  Ave.  and  64th  St.,  New 
York,  for  furnishing  and  delivering  crushed 
traprock  and  traprock  screenmga  on  road- 
ways, security  required  is  110.000;  also  for 
limestone  and  limestone  screenings,  security 


$6,000;  and  for  Hudson  River  gravel,  security 
110,000. 

Brooklyn,  N.  Y. — Grass  Sods. — Until  3  p. 
m.,  Apr,  2,  by  Park  Board,  Arsenal  Bid*.. 
6th  Ave.,  and  64th  St..  New  York,  for  fur- 
nishing and  delivering  grass  sods  in  parki 
and  parkways.  Borough  of  Brooklyn.  Se- 
curity   required   Is  12,500. 

Brooklyn,  N.  Y. — Iron  Castings.— Until  ! 
p.  m.,  Apr,  1,  by  John  H.  O'Brien.  Com- 
missioner Water  Supply,  Gas  and  Electric- 
ity. 13  Park  Row,  New  York,  for  fumlahini; 
and  delivering  iron  castings;  security  re- 
quired is   SSOO. 

New 'York,  N.  Y.— Pipe, '  Gate  Valves.  Etc 
—Until  2  p.  m..  Apr.  1.  by  John  H,  O'Brien. 
Commissioner  Water  Supply,  Gas  and  Eltc- 
tricity,  13  Park  Row,  for  furnishing  and  de- 
livering 12  In.  Inside  screw  gate  valves:  m- 
curlty  required  being  tl.OOO:  also  for  fur- 
nishing and  delivering  cast  iron  water  pipe, 
branch    pli>e   and    special    castings. 

New  York,  N.  Y. — Surveyors'  Supplies, 
Etc.— Until  noon.  Mar.  30,  by  Allen  N. 
Spooner,  Commissioner  of  Docks,  Pier  A. 
Battery  PI.,  for  furnishing  supplies,  aRMng 
which  are  surveyors'  supplies,  armaturui. 
spikes,   etc. 

New  York.  N.  Y.— Manila  Rope— Until 
noon,  Apr.  1,  by  Foster  Crowell,  Commit- 
sloner  of  Street  Cleaning,  13  Park  Row,  tor 
furnishing  and  delivering  20S  colts  long  fiber 
pure   Manila   hemp   bolt    rope. 

New  York,  N.  Y.— Dock  Hydrants.— Until 
2  p.  m.,  Apr.  1,  by  John  H.  O'Brien,  Com- 
missioner Water  Supply,  Gas  and  Electric- 
ity, 13  Park  Row,  for  furnishing  and  de- 
livering and  setting  dock  hydrants  and  ap- 
purtenances.    Security  required   Is  $!.0OO. 

New  York,  N.  Y.— Couplings.  Nosilea- 
Untll  noon,  Apr.  1,  by  Foster  Crowell,  Com- 
missioner of  Street  Cleaning,  13  Parte  Row. 
for  furnishing  and  delivering  hose  couplings 
and  nozzles. 

New  York,  N.  Y,— Boilers —Until  2  p.  m., 
Apr.  8,  by  John  H.  O'Brien,  Commissioner. 
Water  Supply,  Gas  and  Electricity,  IJ  Par* 
Row,  for  furnishing,  delivering  and  erect- 
ing four  water  tube  IwUers,  with  econo- 
mizer, steam  and  auxiliary  piping.  f<«d 
water  heaters  and  high  pressure  drip  re- 
turn system  and  all  foundations,  with  their 
appurtenances,  complete  In  the  Imller  room 
of  179th  St.  pumping  station.  Security  re- 
quired la   120,000. 

Otisvllle,  N.  Y.— Lumber.— Until  9:45  a.  m.. 
Mar.  27,  by  Department  of  Health,  SSth  St 
and  6th  Ave.,  New  York,  for  furnishing  and 
delivering  timber,  lumber,  moulding,  etr.,  to 
the  Tuberculosis  Sanatorium,  at  Otisvllle. 
Orange  County,  New  York,  during  the  year 
1908, 

Pittsburg,  Pa. — Trees,  Shrulw,  Etc.— 
Until  10  aT  m..  Mar.  30,  by  A.  B.  Shepherd. 
Director  Public  Works,  for  fumlshlDg  and 
delivering  of  trees,  shrubs,  bulbs  and  plants 
to  the  Bureau  of  Parks. 

Richmond,  Va.— Pipe,  Valves,  Etc.— See 
Under  Bids  Asked — Water  Supply. 

Victoria,  B.  C— Water  Meters— Until 
Mar.  30,  by  Wm.  W.  Northcott,  City  Pur- 
chasing Agent,  for  supplying  certain  water 
meters. 

aalt,  Ont. — Portland  Cement. — Until  noon. 
Apr.  1,  by  Joseph  McCartney,  Town  Clerk, 
for  supplying  town  with  Portland  cement 
About    2,000    bbls.    will   t>e  required. 

Moose  Jaw,  Sask. — Alternators,  Etc- 
Until  8  p.  m..  Apr.  6.  by  John  D.  Simpson. 
Sec.-Treas..  for  certain  works  to  be  carried 
out  In  connection  with  the  extension  of  the 
municipal  electricity  works.  Tenders  «« 
required  as  follows:  Section  1 — Turl>o- Al- 
ternator and  exciters:  section  2 — Condensers 
and  pipework:  section  3 — Main  BWllchboard 
and  connections. 


CONTRACTS  LET. 

The  following  contracts  have  been  let  re- 
cently: 

Parker,  Ariz.— Railroad  Grading.— Oram 
Bros.,  Los  Angeles.  Cat,  who  recently  fln- 
Ished  the  track  work  on  the  Santa  Fe  from 
Phoenix  to  Parker,  have  been  awarded  con- 
tract for  grading  work  from  the  latter  plair. 

Pine  Bluff,  Ark.— Reservoir.— Wm.  P.  C»r- 
mlchael  Co.,  Fullerton  Bldg.,  St  Louis,  Mo., 
for  constructing  reinforced  concrete  neser- 
volr  In  Pine  Bluff,  for  the  Equitable  Secun- 
ties  Co..  New  York.  Ford,  Bacon  ft  Dsvia 
Engineers. 

Quincy,  Cat. — Bridges.  —  Canton  Bridze 
Co..  Canton.  O.,  at  140,988,  for  constructing 
seven  steel  bridges  for  Plumas  County. 

Waihlngton,  D.  C— Sewers.— W.  F.  Br«i- 
Izer,  at  $8,377,  for  constructing  senice  sew- 
ers. 

Clinton,    la.— Sewer.— Wm.    Donegsn.  Mot- 
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rlson,  la.,  accordhfc  to  reports.'  at  S8.T93,  for 
coiMtructtug  Sec.  £  of  lateral  sewers  In  the 
4th  District. 

Storm  Lake,  IS. — Concrete  Bridge. — Vf,  A. 
Barnes,  Storm  Lake,  at  |2,650,  for  construct- 
ing concrete  bridge  for  Buena  Vista  County. 

Gary,  Ind. — Sewers. — Green  &  Co..  Chi- 
cago, ill.,  according  to  reports,  at  t208,70S, 
for  sewer  to  drain  region  south  of  Wabash 
tracks. 

Indianapolis,  Ind. — Sewers. — Wm.  Yates  & 
Co..  at  $1.33  per  foot,  for  sewer  In  Ist  alley 
south  of  Wyoming  St.;  John  Jenkins,  at 
I1.67H  per  foot,  for  sewer  In  1st  alley  north 
of  33d  St. 

Indianapolis,  Ind. — Cement  Walks. — Chas. 
M.  Cross,  for  cement  walks  In  Washington 
St. 

Saism,  Ind.— Bridges. — VIncennes  Bridge 
Co.,  VIncennes,  Ind..  at  »3,498.  for  two 
bridges  over  Brock  Creek  In  this  town. 

Argentine,  Kan. — Sewers.— L.  L.  Maxon, 
at  $3,780.  for  constructing  24-in.  tile  sewer 
from  Boeke  St.  to  9th  St.;  Rees  Brown,  at 
$5,000,  for  constructing  2,000„ft,  long  sewer 
from  2nd  St.  to  Cherry  Ave.  and  then  to 
Kaw  River. 

Danville,  Ky. — Railway. — Anthony  Cruso, 
Cincinnati,  O.,  for  constructing  20  miles  ot 
the  Danville.  Scottsvllle  &  Columbia  Ry. 
The  road  will  rUn  from  Danville  to  Scotts- 
vllle, via  Hustonvllle,  Liberty  and  Columbia. 

Louisville,  Ky.— Sewer.— E.  G.  Nave  Broa 
Co.,  PortBmouth,  O..  at  $92,168.  for  construct- 
ing Sec.  A  of  Beargraas  Interceptor. 

Ludlngton,  Mich.— Sewer.— A  Teachemann 
and  D.  J.  Shafer.  of  Fremont,  Mich.,  at  $12.- 
259.  for  constructing  sewer  at  Ludlngton, 

Independence.  Mo.  —  Macadam  Roads. — 
Colyer  Bros.,  Independence,  at  $35,275,  for 
constructing  two  macadam  roads  for  the 
county;  Davidson  Bros.,  Kansas  City,  Mo., 
at  $18,338.  for  constructing  four  miles  ot 
county  macadam  road. 

Trenton,  Mo. — Bridge  Work. — County  Com- 
missioners have  awarded  contracts"  amount- 
ing to  $3,000  for  six  new  steel  bridges  and 
repairing  two  bridges.  North  Missouri  Con- 
struction Co.  secured  three  bridges  and  th^ 
repair  work:  Dlldlne  Bridge  Co..  Kansas 
City.  Mo.,  secured  three  bridges. 

Brookhaven,  Miss.— Street  and  Road  Work. 
— City  of  Brookhaven  Is  to  pave  Its  street^ 
and  sidewalks  at  once  and  has  awarded  con- 
tract for  14  miles  of  5-ft.  concrete  sidewalk 
to  Qlbeon  Paving  Co.,  Jackson,  Miss.,  at  12 
cts.  per  sq.  ft.  Lincoln  County  Is  also  to  do 
considerable  road  work,  probably  by  day 
labor.     Jones  H.  Hosklns  Is  City  Engineer. 

Reno,  ivfcv. — Railroad.  —  California  Con- 
struction Co.,  C.  K.  Loss.  Manager.  San 
Francisco,  Cal.,  has  been  awarded  contiact 
for  construction  of  standard  gage  steam 
railroad  from  Rawhide,  a  new  mining  camp, 
to  a  connection  with  the  Southern  PaclHc 
near  Walker  Lake,  a  distance 'of  45  miles. 

Jeraey  City,  N.  J.— Concrete  Work.— Tur- 
ner Construction  Co.,  11  Broadway,  New 
York,  for  the  reinforced  concrete  floors  and 
interior  columns  in  the  warehouse  to  be 
constructed  for  W.  S.  Everson  &  Son,  Com- 
raunlpaw  Ave.,  Jersey  City,  N.  J.  Work 
will  be   commenced   immediately. 

Nov»  York,  N.  Y.— Electric  Plant.— Gulnle 
&  Co.,  exporters.  42  Broadway.  New  York, 
according  to  reports,  for  fumlsaing  electiic 
power  to  San  Paulo,  Brazil. 

M»ngo  Junction,  O — Sewer.  —  Carnegie 
Steel  Co.,  at  $50,000.  according  to  reports, 
for  constructing  trunk  sewer  for  this  vll- 
tage.  It  Is  stated  that  the  steel  company 
will  use  the  contract  to  give  employment  to 
its  Idle  workmen. 

Dayton,  O.— Sewer.— Hecher  &  Kershner. 
for  constructing  5.800  ft.  of  12-ln.  sewer  In 
Huffman  Ave. 

Portland,  Ore.— Paving.— Barber  Asphalt 
Paving  Co..  at  $8,460,  for  paving  Starch  St. 

Oorrancetown,  Pa.— Paving.— B.  G.  Coon, 
for  paving  North  Dorrance  St. 

Somerset,    Pa Bridge   Abutments.— Frank 

Fulton,  for  constructing  several  orldge  abut- 
ments for  county. 

Willlamsport,  Pa.— Sewers.  —  Bu.sch  & 
Stewart,  for  constructing  sewers  in  West 
4U>  St.  and  In   Louisa  St. 

Lewlsburg,  Tenn. — Railway. — I.  L.  McCord 
of  the  American  Construction  Co..  New  York 
City,  for  constructing  the  Nashville  &  Hunts- 
vllle  Ry.  Work  Is  reported  to  have  been 
started  at  HuntsvlUe,  Ala. 

Milwaukee,  Wis.— Bridge —Arthur  Vogel. 
at  $1X9.842.  for  constructing  Klnnicklnnlc 
Ave.  bridige  for  this  city. 

Milwaukee,  Wl8.—Paving.— Barber  Asphalt 
Co..  at  $2.36  and  $2.46  per  sq.  yd.,  for  as- 
phalting on  National  Ave.  and  on  5th  St.; 
Hase  *  Welher,  at  $2.84  per  sq.  yd.  for 
granite  block  paving  on  Cherry  St.  and  on 
5lh  St.:  F.  C.  Vogt.  at  $1.45  per  sq.  yd., 
for  macadamizing  4th  St. 


Montreal,  Que. — Railroad  Work. — Advices 
from  this  city  state  that  Foley  Bros.  &  Stew- 
art have  been  awarded  the  contract  for  the 
construction  of  100  miles  of  the  Grand  Trunk 
PaclBc  Ry.,  from  Pilnce  Rupert  eastward. 
This  firm  Is  already  constructing  200  miles 
of  line  west  of  Port  Arthur  and  another 
section  close  to  Edmonton.  The  contract 
Just  .awarded  Is  for  the  line  up  the  Skena 
River  to  connect  at  the  mouth  of  Copper 
River  with  the  line  now  under  way  being 
built  from  the  head  of  Kltamaat  Arm,  a  dis- 
tance of  about  40  miles.  The  100  miles  will 
probably  cost  $6,000,000,  some  of  the  rock 
cutting  being  estimated  at  $70,000  a  mile. 
The  headquarters  of  Foley  Bros.  In  the  Unit- 
ed States  Is  stated  to  be  In  the  Gllfllan 
Block.   St.   Pa\il,  Minn. 


PROJECTED  WORK. 
Bridges. 

'   Items  Arranged   Alphabetically  by  States. 

Selma,  Ala. — County  Commissioners  have 
ordered  erection  of  two  new  steel  bridges, 
one  6  miles  from  this  place  and  the  other  15 
miles  from  here. 

Orovlilo,  Cal. — Supervisors  of  Butte  and 
Glenn  Counties  have  Instructed  J.  B.  Iicon- 
ard.  San  Francisco.  Cal.,  to  prepare'  plans 
and  speclflratlons  for  the  Joint  county  bridge 
to  be  erected  over  the  Sacramento  River  at 
a  cost  of  $150,000.  Structure  is  to  be  a 
awing  span  steel  bridge  with  concrete  piers 
and  abutments,  steel  superstructure  and  tim- 
ber floor.  It  Is  hoped  to  commence  construc- 
tion work  by  June  1.  H.  T.  Batchelder  is 
County  Clerk. 

Kamlah,  Idaho — Kamlah  Bridge  Co.  has 
been  Incorporated  and  proposes  to-  build  a 
toll  bridge  over  the  Clearwater  River.  Cap- 
ital stock  Is  $10,000  and  George  Waterman 
and  W.  C.   Short,  Kamlah,  are  Interested. 

Orofino,  Idaho — A  company  has  been  or- 
ganized here  to  build  a  bridge  over  the 
Clearwater  River.  The  bridge  la  to  be  of 
steel  and  wood. 

Qoshen,  Ind.  —  County  Commissioners  at 
their  April  meeting  will  consider  petitions 
for  about  20  bridges.  Several  petitions  have 
already  been  filed,  the  largest  bridge  asked 
for  being  the  one  on  North  Main  St..  Goshen, 
which  Is  estimated  to  cost  $4,000  to  $10,000. 
John  L.  Cooper  is  County  Ertglneer. 

Edwardsvllle,  Kan.— Citizens  of  this  place 
and  Holiday  are  asking  that  Commissioners 
of  Johnson  .and  Wyandotte  Counties  build 
bridge  over  Kaw  River  between  the  two 
towns. 

Topeka,    Kan. — County    Commissioners  are  . 
considering    plans    for    building    bridge    over 
Kaw  River  at  Grantvllle  at  a  cost  of  about 
$16,000. 

Boston,  Mass. — City  Engineer  Jackson  has 
been  Instructed  to  prepare  plans  and  call  for 
bids  for  reconstructing  the  Boylston  St. 
bridge.     Work  will  cost  $60,000  to  $70,000. 

Fall  River,  Mass.— Netv  York,  New  Haven 
&  Hartford  R.  R.,  W.  H.  Moore,  Engineer 
Bridges.  New  Haven,  Conn.,  has  asked  leave 
from  State  Legislature  to  construct  a  rail- 
road bridge  over  the  Taunton  River. 

Cheboygan,  Mich. — City  Council  has  been 
petitioned  to.  construct  a  bridge  over  the 
river  at  Pine  St. 

Marshall,  Mich.— This  place  will  probably 
have  to  build  a  new  bridge  to  replace  the 
stone  structure  on  South  Marshall  Ave.  re- 
cently  undermined  by   high  water. 

Kansas  City,  Mo.  —  Commercial  Improve- 
ment Co.,  organized  to  build  a  viaduct  over 
Main  St..  Is  stated  to  have  approved  plans 
for  the  structure.  Estimated  cost  is  $300,- 
000. 

Springfield,  Mo.— Harry  G.  Horton,  City 
Engineer.  Is  preparing  plans  for  bridges  over 
the  Jordan  at  Main  St.  and  BoonvlUe  St. 

Bloomlngburg,  N.  Y.— Local  reports  state 
that  the  plank  road  company  is  having  plans 
drawn  for  a  new  bridge  to  replace  the  one 
that  now  temporarily  spans  Shawangunk 
Kill. 

Watertown,  N.  Y.— Board  of  Public  Works 
has  petitioned  City  Council  for  $40,000  to  be 
used  In  constructing  reinforced  concrete  arch 
on  site  of  present  Court  St.  bridge. 

Ashtabula,  O.— Lake  Shore  &  Michigan 
Southern  Ry.  has  submitted  plans  to  L.  A. 
Amsden.  City  Engineer,  for  its  proposed 
overhead  bridge  at  Prospect  St.  and  its  sub- 
way at  South  Main  St.  Estimated  cost  of 
bridge  is  $42,000;  of  subway  is  $65,250.  R  R. 
Lefller,  Cleveland.  O..  is  Engineer  Bridges. 
L.   S.   &  M.   S. 

Cleveland,  O.— Countv  Commissioners  have 
dlreiled  Baltimore  &  Ohio  R.  R. "\o  replace 
its  old  wooden  bridge  on  Llnndale  road  with 


A  new  struct^^e  to  cost  about  $6,000.  •  W.  M. 
Ray,  Clevelaiid,  O.,  Is  Assistant  Engineer.  B. 
A  O.  R.  R. 

Marietta,  O. — County  Engineer  has  been 
directed  to  prepare  plans  for  several  bridges 
to  be  erected  by   the  county. 

Beaver,  Pa.— Pittsburg  &  Lake  Erie  R.  R-. 
J.  A;  Atwood,  Chief  Engineer,  Pittsburg,  ac- 
cording to  reports,  were  to  at  once  award 
contracts  for  masonry  work  for  new  bridge 
to  be  built  at  Beaver.  About  $500,000  has 
been  authorized  for  this  work,  which  will 
require  40.000  cu.  yds.  of  tnasonry. 

Luray,  Va. — State  has  appropriated  $25,000 
■for  bridge  building  in  Page  Cfoiinty;  county 
will  appropriate  a  like  amount. 
'  Portland,  Ore.  —  Preliminary  plans  have 
been  completed  for  a  suspension  bridge  to  be 
erected  over  the  Willamette  River  in  Port- 
land. The  structure  wilt  cost  about  $2,000.- 
000.  Ralph  ModjeskI,  Monadnock  Block,  Chi- 
cago, m..  Is  Consulting  Engineer. 

Chippewa  Falls,  Wis. — ^^Proposition  for  con- 
struction of  bridge  over  Chippewa  River  will 
be  voted  on  April  7.     .. 

Lander,  Wyo. — County.  Coipmlsslonera  have 
accepted Jproposltlon  of  Bureau  of  Indian 
Affairs,  Washington,.  D.  C-.  for  jconstruction 
of  three  iron  bridges  over  Big  'wind  River. 

Railroads 

'  Itetns  AnmiiKed  Alphabetically"  by  States. 

Hot  Springs,  Ark.— Chicago,  Rock  Island  & 
Pacific  Ry.  Is  said  to  he  plahnlng  to  expend 
about  $50,000  In  laying  four  additional  side- 
tracks at  Hot  Springs  Junction  yards.  J.  M. 
Stark.  Little  Rock,  Ark.,  Is  Principal  Assist- 
ant Engineer. 

Los  Angeles,  Cal. — LbS  .  Angeles  '  &  San 
Francisco  Short  Line  Ry.  Co.  has  been  In- 
corporated; capital  stock  Is'  $2,000,000,  of 
which  $441,000  has  been  paid  In.  The  com- 
pany proposes  to  build  a  line  between  Los 
Angeles  and  San  Francisco,  and  Is  said  to 
have  already  secured  an  option  on  right  of 
way  from  this  city  to  the  Golden  Gate,  400 
miles.  Capt.  John  Cross  Is  President  and 
the  other  directors  are:  A.  P.  Cross,  Walter 

F.  Haas.  Charles  WIer,  M;  H.  French.  M. 
K.  Miller,  W.  R.  Ireland,  Charles  S.  Burnell 
and  John  E.  Loomls.  All  of  the  directors 
live  at  Los  Angeles  except' M.  K.  Miller,  who 
lives  at  Oakland. 

Los  Angeles,  Cat. — Los  .Angeles  Harbor 
R.  R.  Co.  and  the  Los  Angeles  Harbor  Co., 
each  capitalized  at  $2,600,000,  have  filed  arti- 
cles of  Incorporation.  The  above  coqipanies 
are  reported  here  to  be  subsidiary  to  the 
Western  Pacific  and  will  afford  that  company 
entrance  to  Southern  California  by  way  of 
the  west  shore  of  Wilmington  Harbor.  Right 
of  way  between  Wilmington  and  Los  Angeles 
has  been  secured,  and  the  estimated  length 
of  the  proposed  line  Is  25  mlleS.  A.  C.  Bird, 
formerly  Trafllc  Manager  and  Vlce-Presi- 
,dent  of  the  Gould  Lines,  Is  Interested  In 
both   companies. 

Oakland,  Cal. — A  consolidation  of  the  .San 
Francisco.  Oakland  &  San  Jose  R;y.  and  the 
San  Francisco  &  Bay  Counties  Ry.,  recently 
incorporated  to  build  an  electric  railway, 
has  been  effected,  and  a  new  corporation  has 
been  formed  to  be  knowh  as  the  San  Fran- 
■cisco,  Oakland  &  San  Jose  Consolidated  Ry. 
The  new  company  proposes  to  continue  the 
operation  of  the  three  present  lines  of  the 
San  Francisco,  Oakland  &  San  Jose  Ry.,  to 
construct  a  railway  line  to  San  Jose,  to 
build  a  branch  road  to  Northbrae  and  anoth- 
er branch  to  Claremont,  these  three  latter 
purposes  being  what  the  San  Francisco  & 
Bay  Counties  Ry.  was  formed  for.  It  Is  also 
proposed  to  connect  the  main  land  with  Yer- 
ba  Island  by  a  tunnel.  E.  A.  Heron,  Oak- 
land. President  of  the  San  Francisco,  Oak- 
land &    San   Jose  Ry.,   is  interested. 

Santa  Ana,  Cal. — Merchants  &  Manufac- 
turers' Association,  N.  A.  Ulm,  Secretary, 
and  the  Chamber  of  Commerce  have  ap- 
pointed committees  to  secure  local  capital 
for  the  construction  of  a  railroad  to  connect 
this  city  and  Huntington  Beach.  The  esti- 
mated cost  is  $110,000.  and  It  is  proppsed  to 
build  a  road  from  Tustin  through  Santa  Ana 
and  the  peat  lands  to  Huntington  Beach, 
and  to  use  gasoline  motor  dars. 

Chicago,  III. — Work  Is  to  be  started  Apr.  1 
by  the  Chicago.  Burlington  &  Quincy  R.   R.. 

G.  H.  Bremner,  Engineer  Maintenance  of 
Way.  Chicago,  and  the  Chicago  &  North- 
western Ry..  C.  S.  Hall.  Engineer  Track 
Elevation,  t7hlcago.  on  the  elevation  of  their 
yards  In  this  city.  The  total  expenditure 
involved.  Including  an  elevation  through 
Austin  by  the  Northwestern,  will  be  nearly 
$3,500,000.  About  2,000.000  cu.  y^s.  of  filling 
will  be  required.  The  Inyirovement  Includes 
a  .subway  1,800  ft.  long  that  ivill  cost  $300,000. 

Springfield,  III. — With  principal  ofllce  In 
this  city  and  nominal  capital  stock  of  $50.- 
000,    the    Pana.   Glrard  &   Jacksonville   R.    R 
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SLUICE  GATES  BLUE  12 
TUNHEL. 

Department   of  Put 
Chicago.  Ml 

!ie&led  propomls  wIH  be  n 
City  of  Chicago  unUI  11  a. 
March  31.  IS08.  at  room  224. 
the  fumlshlOK  of  and  deliverl 
of  Chtcaffo  at  vartous  gate 
tine  of  the  Blue  Island  aveni 
ten  (lUI  eight  <S>  foot  sluice  1 
six  (81  Inch  valves,  and  elg 
Inch  strainers,  according  to  pi 
flcations  on  Hie  in  the  office 
ment  of  Public  Works  of  si 
325.   City   HaU. 

Proposals  must  l>e  made  01 
furnished  at  said  office,  and  t 
said  department.  Indorsed 
Sluice  Gates."  and  be  acc<v 
eight  hundred  ($«.>«i  dollars 
«.ertifled  check  for  the  san 
some  responsible  bank  locsl 
business  in  the  City  of  Chk- 
payable  10  the  order  of  the  C 
Public  Works. 

The  Commissioner  of  Pub 
serxes  the  right  to  reject  any 

No  proposal  will  be  conskle 
party  oCTering  It  shall  furnish 
isfactory  to  the  CommissUm 
Works  of  his  ability,  and  th 
necessary  faculties  tocrther 
pet-unlary  resources  to  fulAU 
of  the  contract  and  specitlca 
»u<.'h  contract  should  be  avarc 

Ciunpanies  or  firms  bidden* 
ln>iivi.lual  names  as  wett  as  U 
".rm  with   their  address. 
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ENGmSS  Ain>  GENERATORS 
Lawrence  Ave.  and  39th  St. 

Department  of  Public  Works, 

Chicago,  March  17.  1908. 

Sealed  propoaala  will  be  received  by  the 
city  of  Chicago  until  11  a.  m.,  Monday,  March 
3«,  1$0<,  at  room  224,  City  Hall,  for  furnish- 
ing and  instaUlng  two  engines  and  gener- 
atots  In  the  39th  street  pumping  station  and 
two  engines  and  generators  In  the  Lawrence 
avenue  pumping  station,  according  to  plans 
and  speclflcatlons  on  file  In  the  office  of 
the  Department  of  Public  Works  of  said  dty, 
room  221.  City  Hall. 

Proposals  must  be  made  out  upon  blanks 
furnished  at  said  office,  and  be  addressed 
to  said  department.  Indorsed  "Proposals  for 
E^ngines  and  Oenerators,  39th  and  Lawrence 
Av.  Pumping  Stations,"  and  be  accompanied 
with  five  hundred  dollars  in  money  or  a 
certlfled  check  for  the  same  amount  on  some 
responsible  bank  located  and  doing  business 
In  the  City  of  Chicago  and  made  payable  to 
the  order  of  the  Commissioner  of  Public 
Works. 

The  Commissioner  of  Public  Works  re- 
serves the  right  to  reject  any  or  all  bids. 

No  proposal  will  be  considered  unless  the 
party  offering  it  shall  furnish  evidence  sat- 
isfactory to  the  Commissioner  of  Public 
Works  of  his  ability  and  that  he  has  the 
necessary  facilities  together  with  sufficient 
pecuniary  resources  to  fnlOll  the  conditions 
of  the  contract  and  specifications,  provided 
sach  contract  should  be  awarded  to  him. 

Companies  or  firms  bidding  will  give  the 
Indivldoal  names  as  well  as  the  name  of 
the  firm  with  their  address. 

JOHN  J.  HANBBRG. 
Commissioner  of  Public   Works. 

By  PAUL  REDIB8KK, 
Deputy   Commissioner.  13-lt 


SEWERS. 

Fort  Morgan,  Colo. 
NOTICE  IS  HBREBY  GIVEN  that  sealed 
proposala   for  the   construction  of  approxi- 
mately: 
5<,000  feet  of  8-Inch  aewer, 
3,100  feet  of  10-inch  sewer. 
<.S00  feet  of  12-lncb  serwer, 
2,400  feet  of  15-inch  aewer, 

48  feet  of  K-inch  cast  Iron  outlet, 
125   manholes, 
27  flush  tanks, 
4,000  feet  of  )i-lnch  water  service  pipe. 
And  such  other  material  necessary  fo^  the 
completion   of   a   sewer   system   and  outlet 
to    the    South    Platte    river,    as    per    plans 
and   specifications    for   Fort   Morgan    Sewer 
District  Number  One. 

Said  plans  and  specifications  now  on  file 
In  the  office  of  City  Clerk,  Fort  Morgan, 
Colorado,  and  at  the  office  of  fSfOINEER- 
WQ-CONTRACTING,  356  Dearborn  St., 
Chleaga 

Proposals  shall  be  enclosed  in  sealed  en- 
velopes and  marked  "Proposals  for  Sewer 
Construction"  and  shall  l>e  filed  with  the 
City  Clerk  on  or  before  8  o'clock  P.  M.  of 
Tuesday,  March  3l8t,  1908.  To  be  publicly 
opened  by  the  Mayor  and  read  Immediately 
thereafter. 

The  right  is  reserved  by  the  City  Council 
to  reject  any  or  all  bids. 

Instructions  to  bidders,  bidding  blanks, 
plana  and  specifications  may  be  had  of,C. 
C.  Rickel,  City  Clerk,  or  C.  n.  Meeker,  En- 
gineer. 
U-3t 


M.  L.  MORE. 
Mayor. 


KEY  WEST.  FLA.,  SEALED  PROPOS- 
ALS. In  triplicate,  will  be  received  until  11 
a.  m..  May  1st,  1908,  for  constructing  at 
Fort  Taylor,  this  city,  a  reinforced  concrete 
sea-wall  about  2,200  feet  long:  and  for  mak- 
ing a  fill  In  rear  of  same  about  250,000  cubic 
mrds.  Information  furnished  on  request. 
ProixMula  should  be  marked  "Proposals  for 
Sea-Wall"  or  "Proposals  for  Fill"  and  ad- 
dressed to  Captaid  C.  H.  Lanza,  .quarter- 
master. ]3-5t 


DXJPA&TIIBNT  OF  TBD  INTSIRIOR. 
United  States  Reclamation  Service,  Waah- 
Incton,  D.  C  F»b.  3,  1908. — Seeded  i>roposal8 
wfll  be  reeetved  at  the  oOloa  of  the  united 
States  Redamatton  Senrlce,  Portland,  Ore- 
gon, untU  2  o^ohxdt  P.  M.,  April  16,  1908,  for 
the  eonstructton  of  Clear  Lake  dam  and 
dikes  located  about  66  milea  southeast  from 
Klamath  FBlla,  Klamath  Project,  Oregon - 
California.  The  dam  requires  the  placing  of 
abotit  64,000  cubic  yards  of  earth  and  rook- 
fln,  tocether  with  the  bulMlng  of  neeeaaary 
spillway  and  outlet  atructures.  The  dikes 
require  the  plaoing  of  about  26,000  cubic 
yards  of  eartB  and  rocUm.  For  particulars 
address  the  United  States  Reclama- 
tion Serrioe,  Washington,  O.  C,  Tllford 
Bunding,  Portland,  Oregon,  or  Klamath 
Falls.  Oregon.  JAiqtB  RUDOLPH  OAR- 
FIELD,   Secretary.  7-8t 


SEWER. 

Office  of  the  Board  of  Public  Works, 
Grand  Rapids,  Mich.,  March  13.  1908. 

Sealed  proposals  will  be  received  at  the 
office  of  the  Board  unUl  April  9th,  1908,  at 
8:00  p.  m.,  for  constructing  a  Public  Sewer 
In  South  Front  Street  from  Allen  Street  to 
Grand  River,  Including  embankments,  gates, 
pump  connections,  etc. 

The  work  consists  of  about  4,800  feet  of 
8  ft  reinforced  concrete  sewer  with  bulk- 
head, pimiplng  station,  foundations,  and 
sluice  gates,  all  In  accordance  with  plans 
and  specifications  on  file  at  the  office  of 
the   City  Engineer. 

The  Board  reserves  the  right  to  reject 
any  or  all  bids. 

Each  bidder  shall  deposit  with  his  pro- 
posal a  certified  check  or  oertiflcate  of  de- 
posit payable  to  the  order  of  CHARLES  M. 
WILSON,  President,  In  the  sum  of  five  (6) 
per  cent  of  his  proposal  to  be  forfeited  to 
the  City  of  Grand  Rapids  in  case  he  shall 
fall  to  enter  into  contract.  In  accordance 
with  his  proposal,  should  his  proposal  be 
accepted  by  the  Board  of  Public  Works. 

All  proposals  must  be  made  upon  blanks 
that  will  be  furnished  upon  application  at 
the  office  of  the  City  Engineer.     By  order 

of  the  Board. 

CHARLES   M.   WILSON, 
President. 
SAMUEL   A.    FRBSHNBT. 

Secretary'  and  General  Manager. 
L.   W.   ANDERSON, 

City  Engineer.  12-3t 

PROPOSALS  FOR  PAVmC  STREETS. 

Office  of  the  Board  of  Local  Improvements 
of  the  City  of  Harvey,  Illinois. 

Sealed  proposals  will  be  received  by  the 
Board  of  Local  Improvements  of  the  City 
of  Harvey,  Cook  County,  Illinois,  until  eight 
(8)  o'clock  p.  m.,  on  Friday,  April  3,  A.  D. 
1908,  at  the  office  of  the  olerk  of  said  Board 
of  Local  Improvements,  In  the  city  hall  In 
said  City  of  Harvey,  Illinois,  for  the  con- 
struction of  the  following  public  Improve- 
ments, to-wlt: 

DOCKET  NO.  89: 

Curbing  with  limestone  concrete  curbs  on 
six  Inches  of  cinders,  and  grading  and  pav- 
ing with  repressed  vitrified  paving  brick 
on  one  Inch  of  sand  on  eight  Inches  of 
crushed  limestone,  surface  dressed  with  one- 
half  Inch  of  sand, .  the  roadway  of  Turling- 
ton avenue  from  the  south  line  of  151st 
street  to  the  norih  line  of  164th  street,  and 
from  the  south  line  of  154th  street  to  a  line 
parallel  to  and  twenty-one  feet  south  of 
the  north  line  of  157th  street,  also  the 
roadways  of  all  Intersecting  streets  between 
said  points  extended  from  the  curb  line  to 
the  street  line  produced  on  each  side  of 
said  Turlington  avenue,  and  the  roadways 
of  all  Intersecting  alleys  between  said 
points  extended  from  the  curb  line  to  with- 
in fifteen  feet  of  the  street  line  produced 
on  each  side  of  said  Turlington  avenue,  to- 
gether with  the  adjustment  of  all  sewers, 
catch  basins  and  manholes.  In  the  City  of 
Harvey,   Cook  County,   Illinois. 

1,800  cubic  yards  of  gmdlng. 

8,1(0  lineal  feet  of  limestone  concrete  curb, 
on  six  Inches  of  cinders,  labor  and  material. 


10,968  square  yards  of  crushed  limestone 
foundation.  , 

10,963   square  yards  of  sand  cushion. 
10,953   square   yards   of  repressed   vitrified 
paving  brick. 

Adjustment   of   sewers,    catch   basins   and 
manholes. 
12   new  catch  basins,  complete. 
40  cast  Iron  crossing  plates. 
240  lineal  feet  of  oak  plank  headers. 

DOCKET  NO.  90: 
Curbing  with  limestone  concrete  curbs  on 
six  inches  of  cinders,  and  grading  and  pav- 
ing, with  repressed  vitrified -paving  brick  on 
one  inch  of  sand  on  eight  inches  of  crushed 
limestone,  surlkce  dressed  with  one-half 
Inch  of  sand,  the  roadway  of  Lexington 
avenue  from  the  south  line  of  161st  street 
to  the  north  line  of  164th  street,  and  from 
the  south  line  of  164th  street  to  a  line 
parallel  to  and  twenty -one  feet  south  of 
the  north  line  of  167th  street,  also  the 
roadways  of  all  intersecting  streets  between 
said  points  extended  from  the  curb  line  to 
the  street  line  produced  on  each  side  of 
said  Lexington  avenue,  and  the  roadways 
of  all  Intersecting  alleys  between  said  points 
extended  from  the  curb  line  to  within  fif- 
teen feet  of  the  street  line  produced  on 
each  side  of  said  Lexington  av«nue,  to- 
gether with  the  adjustment  of  ail  sewers, 
catch  basins  and  manholes,  in  the  City  of 
Harvey,  Cook  County,  Illinois. 
1,800  cubic  yards  of  grading. 
8,160  lineal  feet  of  limestone  concrete 
curb. 

10,953  square  yards  of  crushed  limestone 
foundation. 

10,963   square   yards   of  sK^d  cushion. 
10,953   square    yards    of   repressed   vitrified 
paving  brick. 

Adjustment  of  sewers,    catch   basins  and 
manholes. 
12    new   catch    basins,    complete. 
40  cast  Iron   crossing  plates. 
240  lineal  feet  of  oak  plank  headers. 
Proposals  must  be  made  out  upon  blanks 
'furnished    at    said    ofllce    and    be   addressed 
to  the  president  of  the  Board  of  Local  Im- 
provements,  endorsed   "Proposals   for   Pav- 
ing,"   and   accompanied   by   cash   or  by   a 
certified  check  payable  to  the  order  of  the 
president  of  the   Board  of  Local   Improve- 
ments, in  his  official  capacity,  on  some  re- 
sponsible  bank   located   and   doing    business 
within  Cook  County,  Illinois,  for  an  amount 
equal   to  ten   per  centum  of  the  aggregate 
proposal. 

Bids  will  be  opened  by  the  Board  of  XiO- 
cal  Improvements  at  eight  (8)  o'clock  p.  m., 
on  Friday,  April  3,  A.  D.  1908,  in  the  coun- 
cil chamber,  city  hall,  Harvey,  Illinois. 

For  such  labor  and  material  the  contract- 
or will  be  paid  in  bonds,  which  bonds  will 
draw  Interest  at  the  rate  of  five  per  centum 
per  annum,  payable  annually,  purusant  to 
statute  in  such  case  made  and  provided. 

Separate  bids  should  be  made  for  each 
of  said  Improvements,  as  above  set  forth, 
and  as  shown  by  said  plans  and  specifica- 
tions. 

The  Board  of  Local  Improvements  re- 
serves the  right  to  reject  any  and  all  bids 
and  to  accept  bids  as  applied  to  each  street 
separately,  or  any  number  of  streets,  or  to 
let  the  whole  In  bulk,  as  the  board  may 
elect. 

No  bids  will  be  received  later  than  eight 
(8)  o'clock  p.  m..  Friday,  April  3,  A.  D. 
1908. 

Comi>anles  or  firms  bidding  will  give  the 
Individual  names,  with  their  respective  ad- 
dresses, aa  well  as  the  name  of  the  firm. 

Dated  Harvey,  Illinois,  this  20th  day  of 
March,  A.   D.   1908. 

E.    N.    FLEWELUNO, 
PETER  BECK, 
A.    W.    KENNEDY, 
Board    of    Local    Improvements    of   the    City 
of  Harvey,  Illinois. 

R.*'e.   COLERlCI?cgi?fiV^OOQ-lC 
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WANTS 

XIndispUyed  Cards  under 
tiiia  heading    coat  only 

One  Cent  a  Word 

Displayed  tl.OO  so  Isch. 


WANTS 

Undiaplayed  Cards  under 
this  beading    cost  only 

One  Cent  a  Word 

Displayed  tl.OO  an  Inch, 


TECHNICAL  MEN,-  superintendents, 
engineers  and  draftsmen.  Openings  in  all 
parts  of  the  world  at  the  highest  possible 
salaries.  Write  us  tod^y  of  your  experience. 
Hapgoods,  305  Broadway,  New  York  City, 
or  Suite  1012  Hartford  Building,  Chicago. 


■\^ANTED— ClvH  Engineer  exparlenced  In 
municipal  and  drainage  engineering,  wants 
engagement  In  Missouri,  Arkansas,  West- 
ern Tennessee  or  Kentucky.  Address 
"Box  21."  care  of  Engineering-Contracting, 
166  Dearborn  Street,  Chicago.  II -Zt 

CIVIL  ENGINEER,  age  29,  with  7  years' 
fleld  and  office  experience,  design  and 
construction  of  waterworks,  sewer  sys- 
tems, water  power  plants,  heavy  and  re- 
inforced concrete,  desires  position.  First 
class  draftsman.  Address  "F.  W.."  care 
Engineering-Contracting,  13-21  Park  Row. 
New  York.  13-2t 


WANTEX>— Position;  Ambitious  young  man, 
22.  having  had  three  years'  technical 
training,  desires  position  with  architectural 
or  construction  company.  Wages  no  ob- 
ject: want  to  learn  the  business.  Address 
"Box  19."  care  of  Engineering-Contract- 
ing, 356  Dearborn  St..  Chicago. 

WANTED— POSITION— Young  Civil  Engi- 
neer, technical  education,  experienced  on 
Railroad  Prellmlnarj'  Location  and  Con- 
struction. Heavy  Masonry  and  general 
work  wants  position.  Address  "P.  P.," 
care  of  Engineering-Contracting,  355  Dear- 
born   St..   Chicago.  3-tf 

WANTED— Position.  Responsible  man,  age 
26.  with  seven  years'  broad  experience 
with  engineers  and  contractors  desires  to 
become  permanently  associated  with  re- 
liable concern  liandling  general  line  of 
municipal  work,  underground  construc- 
tion, etc.  Clean  record.  Best  references. 
Address  Box  20,  care  Engineering-Con- 
tracting, 3&S  Dearborn  St.,.  Chicago. 

WANTED — Position  as  manager,  superin- 
tendent, or  chief  engineer  with  railway 
company  or  general  contractors,  by  cItII 
engineer  of  20  years'  broad  experience. 
Short  line  preferred.  Can  show  results. 
Two  years  present  position  as  manager 
short  line.  Wish  change  of  location.  Ad- 
dress "E.  C,"  care  Engineering-Contract- 
ing, 355  Dearborn  St..   Chicago,  111.       14-tf 


TOWN  CLOCK  wanted  at  once,  suitable  for 
use  in  city  halls  or  court  house.  Send 
catalogs  and  prices.  Dudley  Chipley, 
County  Engineer,   Marshall,  N.   C. 

WANTED— Position  by  Civil  and  Mechani- 
cal Engineer.  Age  86.  Experienced  on 
heating  and  ventilating,  plumbing,  steam 
kitchen  and  laundry,  alsinfectrng  and 
sterilizing  plants,  etc.,  and  everything  in 
the  technical  sanitary  line.  Have  had  15 
years  active  practice  In  Europe — practical, 
theoretical  and  also  Uterary.  8  years  chief 
engineer.  Open  for  any  time.  Address 
"ESiglneer,"  17  West  108th  St.,  New  York 
City.  10-3t 

Wanted — Position,  young  engineer  gradu- 
ate eastern  university,  having  had  four 
successful  preparatory  y^rs  from  rodman 
to  engineer  In  charge  on  varied  heavy 
construction  work,  wishes  to  engage  per- 
manently with  responsible  company  or 
contractor.  Address  "D.  M.,"  Engineering- 
Contracting.  355  Dearborn  St.,  Chicago. 

10-4t 

wanted  —  POSITION  with  construction 
firm  in  or  around  New  York  City.  Am 
technical  man  and  at  present  chief  clerk 
and  assistant  engineer  of  construction  de- 
partment of  a  large  corporation.  Have 
had  Ave  years'  experience  In  handling  men 
and  am  familiar  with  modem  cost  data 
methods.  Heavy  concrete  or  underground 
work  preferred.  Address  "8.  D.  H.7'  care 
of  Engineering-Contracting,  13-21  Park 
Row,  New  York.  10-8t 


WANTED— Position ;  Mechanical  Engtaeei, 
technical  graduate,  with  first  class  educa- 
tion, desires  position  In  drafting,  esti- 
mating, etc.,  tor  hydraulic  englnet-r.  P&y 
or  location  no  object.  Address  •"Box  2J. 
care  of  Engineering-Contracting,  3&3  Dear- 
born St.,  Chicago.  IMt 

SITUATION  WANTED— Construction  En- 
gineer open  for  engagement.  Age  W. 
Lately  Chief  Engineer.  Experienced  to 
steel  and  masonry  bridges,  buildings,  con- 
veying machinery,  water  powers,  dams. 
shops,  foundations,  railroads,  reinforced 
concrete  construction,  etc.  Competent  to 
prepare  complete  designs,  estimalet. 
plans,  reports,  and  specifications,  and  U> 
superintend  construction.  Address  "Chief 
Engineer,"  93  Turner  St.,  Grand  Rapid>. 
Mich.  l-l!t 


WANTED — ^Do  you  want  good  highways  and 
roads?  An  experienced  Highway  engineer- 
constructor  who  has  made  a  special  study 
of  this  work  desires  position  to  take  charge 
of  town  or  village  road  system.  Salary 
about  880.  If  you  want  the  best  roads 
your  appropriations  will  build,  address 
A.  W.  Armstrong,  Islip.  N.  Y.  9-6t 


WANTED 

We  want  to  purchase  one 

No.  6  Gates  Crusher 

in  good  condition 
THE    PARKER-WASHINGTON'   CO 

1012  Chamber  of  Commerce,  Chicago 


40  Per  Cent.  Reduction 

FOR  THIS  WINTER 

Tlie  piibUahets  ol  Co-vcrxts  ENonicraiiHa.  * 
montbLy  Journal,  baye  provkleii  a 

CORRESPONDENCE  COURSE  IN 

Reinforced  Concrete  Design 

'This  Courae  Is  by  WUbur  J.  Wntaon,  U.  Am.  Soe.  C  E.. 
a  coofluIUDg  engineer  of  Cleveland,  experienced  ta  ftie 
deal«n  a(  all  elaaees  ol  Relnloreed  ODOcrete  Oooatnie- 
tlon.  who  will  examine  and  crltlclae  the  suideDt'fl  work. 
Weaave  made  lemporartly  a  large  reductloa  In  the 
prices  o(  tills  courae,  many  enquirers  hsvlnx  oomplalMa 
ol  decreased  ability  to  patroolxe  lu  Tlie  i-rms  will  be 
made  lessooable.     Cffcular  will  be  sent  on  reqaest. 

CONCRETE  ENaiNEERlNO.  I 

SS4  Caxtoo  BuUdlng,  CLEVELAND,  OHIO 


WANTED 


Engineers,  Civil,  Mechanical^  Electrical 
and  Structural.  Positions  in  all  parts 
of  country. 

XHB    BNGINBBRING    AGENCY.    Inc. 

BitabUsbed  1893  CHICAGO.  IK-K-. 


Edson  Diaphragm  Trench  Pumps 


Non-chokable,  handling  with  ease 
water  full  of  sand,  gravel,  mud  and 
other  foreign  substances,  without  per- 
ceptible wear.  Can  be  successfully  op- 
erated by  the  most  ignorant  workman. 


Unqnestionably  the  best  appa- 
ratus lor  moving  large  qnaii- 
titles  ol  water  qniebly  and 
eeoBomleally  by  hand  power. 


Complete  Outfits,  including  Pump,  Edson  Special  Suction 
Hose,  Extra  heavy  Brass  Couplings,  Strainer  and  Spanner, 
ready  for  busineM.    Extra  lengths  of  Suction  ^^^ 

Hose,  guaranteed  Diaphragms  and  duplicate 
Pump  parts,  carried  in  Stock. 

SEND  FOR  DESCRIPTIVE  CATALOG 
EMabllatacd  185» 

EDSON  MFG.  CO. 

256  Atlantic  Avenae     Boston,  Mass. 
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We  shall  welcome  any  news  notes  that 
out  readers  may  send  in.  Notes  of  con- 
tracts awarded,  bidding  prices,  etc.,  will  be 
especially  acceptable. 

BIDS  ASKED 
Bridges. 

BMi  Opan.  See  Issue. 

Apr.      1.  Vidlng.   Minn Mar.  25 

Apr.     2.  J«nner,    Pa Apr.  1 

Apr.      2.  Newark,   N.    J Apr.  1 

Apr.      J.  Silt,   Colo.    .; Mar.  25 

Apr.     S.  Benton,    Tenn.    Mar.  18 

Apr.  .  4.  Vancouver,    B.    C Mar.  11 

.\pr.     4.  Salem.    N.    J Mar.  26 

Apr.     4.  Memphis.    Tenn Apr.  1 

.*pr.     6.  Pasco.    Wash.    .., Apr.  1 

Apt.     6.  Scran  ton.    Miss Apr.  1 

Apr.      6.  Auburn,     Cal Apr.  1 

Apr.      6.  Pittaburg.    Pa Apr.  1 

Apr.      6.  Blakelr.    Pa Apr.  1 

Apr.      6.  Newton.   Kan Apr.  1 

Apr.      *.  Petersburg,    Ihd Apr.  1 

Apr.     6.1*1    Porte.    Ind Apr.  1 

Apr.      6.  Forman.   N.   Dak Mar.  26 

Apr.     <.  Meridian,   Miss Mar.  25 

Apr.     8.  Lebanon,    Ind.    Mar.  25 

Apr.     ft.  Santa   Rosa.    N.    Mex Mar.  11 

Apr.     (.  St  Paul,   Minn Mar.  18 

Apr.     7.  ChehallB,    Wash Mar.  18 

.\pr.     7.  Valparaiso.  Ind Mar.  18 

Apr.     7.  MlMletown,    O Mar.  18 

.•Vpr.     7.  Cincinnati,    O Mar.  26 

Apr.      7.  Akron,     O Mar.  26 

Apr.      7.  La    Moure,    N.    Dak Mar.  25 

ApT\      7.  La   Grange,    Ind Apr.  1 

Apr.     7.  Crawf ordsvlUe,    Ind Apr.  1 

Apr.      7.  Bluttton,    Ind .Apr.  1 

Apr.     8.  Bryan.    O Apr.  1 

Apr.   .  8.  Auburn.    Ind.            Apr.  1 

Art.     S.  Jacksonville,    Fla.    .~ Apr.  1 

Apr.'   8.  Butler,    Mo Mar.  26 

Apr.     8.  Birmingham.    Ala ...Mar.  26 

Apr.      8.   Rrooklnga.  S.  Dak Mar.  4 

Apr.      9.  VIckBburg.   Miss Mar.  18 

Apr.      9.  Mlddletown,    O Mar.  26 

Apr.    10.  Kansas    City,    Mo Mar..  BB 

Apr.    10.  Memphis.     Mo.     ..j.. Apr.  1 

Apr.    11.  Hamburg.    Ark Apr.  1 

Apr.    IS.  Newark,    O Apr.  1 

Apr.    13.  Hardin.    Ill Apr.  1 

Apr.    15.  Chicago,   m Apr.  1 

Apr.    15.  Chicago.    Ill Apr.  1 

Apr.    K.  Alhambra,    Cal Apr.  1 

Afpr.    20.  Zanesvllle,    O.    Apr.  1 

Apr.    20.  Bmerald,    Pa.     Apr.  1 

Majr     1.  Smetbport,   Pa Apr.  1 

May     I.Vancouver,    B.    C Apr.  1 

Hay     1.  Maueh    Chunk,    Pa Mar.  25 

May      4.  Oulfport,    Miss Mar.  25 

May   11.  Rathdrum,    Idaho    Mar.  25 


BufldiogB. 


Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 


Waupun,    Wis Mar.  18 

Delavan,    Wis Mar.  18 

Brie,   Fa Mar.  4 

Tort  Lincoln,   N.  Dak Mar.  4 

Brooklyn,    N    T Mar.  26 

Baltimore.    Md Mar.  25 

Peoria,   ni Mar.  25 

York,    Pa Mar.  25 

Iios  Angeles,    Cal Feb.  19 

Elaston,  Pa Mar.  18 

Miami,    Fla.     Mar.  25 

Pittsburg,    Pa.    Apr.  1 

Plnsburg.    Pa Apr.  1 

COmlnK.  N.  T Mnr.  4 

Port   Totten.   N.   T Mar.  11 

Hnzelton.   Pa Mar.  4 

Wilmington,    Del Mar.  25 

New  York.   N.    Y Apr.  1 

Milwaukee,    Wis Apr.  1 

Fort    Myer,    Va Apr.  1 

New   York.   N.    Y Apr.  1 

Pittsburg.    Pa Apr. .  1 

Brooklyn,    N.    Y Apr.  1 


Apr. 
Apr. 

6. 

Apr. 

7. 

Apr. 

7. 

Apr. 

7. 

Apr. 

7. 

Apr. 

7. 

Apr. 

7. 

Apr. 

8. 

Apr. 

8. 

Apr. 

8. 

Apr. 

». 

Apr. 

». 

Apr. 

10. 

Apr. 

10. 

Apr. 

10. 

Apr. 

10. 

Apr. 

10. 

Apr. 

11. 

Apr. 

11. 

Apr. 

13. 

Apr. 

13. 

Apr. 

13. 

Apr. 

14. 

Apr. 

14. 

Apr. 

14. 

Apr. 

16. 

Apr. 

lb. 

Apr. 

15. 

Apr. 

16. 

Apr. 

16. 

Apr. 

16. 

Apr. 

17. 

Apr. 

18. 

Apr. 

20. 

Apr. 

20. 

Apr. 

20. 

Apr. 

23. 

Apr. 

23. 

Apr. 

23. 

Apr. 

28. 

Apr. 

28. 

May 

4. 

May 

5. 

May 

9. 

May 

15. 

Apr. 

1. 

Apr. 

1. 

Apr. 

1. 

Apr. 

2. 

Apr. 

2. 

Apr. 

2. 

Apr. 

2. 

Apr. 

2. 

Apr. 

2 

Apr. 

2. 

Apr, 

2. 

Apr. 

3. 

Apr. 

3. 

Apr. 

3. 

Apr. 

3. 

Apr. 

4. 

Apr. 

4. 

Apr. 

4. 

Apr. 

4. 

Apr. 

«. 

Apr. 

«. 

Apr. 

6. 

Apr. 

6. 

Apr. 

(i. 

Apr. 

6. 

Apr. 

«. 

Apr. 

6. 

Apr. 

«. 

Apr. 

6. 

Apr. 

6. 

Apr. 

6. 

Apr. 

6. 

Apr. 

6. 

Apr. 

6. 

Apr. 

6. 

Apr. 

6. 

Apr. 

6. 

Apr. 

6. 

Apr. 

6. 

Apr. 

6. 

Apr. 

7. 

Apr. 

V. 

Apr. 

7. 

Apr. 

7. 

Apr. 

7. 

Apr. 

7. 

Apr. 

7. 

Apr. 

7. 

Apr. 

7. 

Apr. 

V. 

Apr. 

7. 

Apr. 

7. 

Apr. 

7. 

Apr. 

8. 

Apr. 

8. 

Apr. 

8. 

Apr. 

8. 

Apr. 

8. 

Apr. 

9. 

Apr. 

10. 

Apr. 

10. 

Apr. 

11. 

Apr. 

13. 

Apr. 

13. 

Apr. 

14. 

Apr. 

14. 

Apr. 

14. 

Apr. 

14. 

Fort    Howard.    Md Apr.  1 

Chicago.    Ill Apr.  1 

Casselton,    N.    Dak Apr.  1 

Wlnnemucca,    Nev Mar.  25 

Pontowoc,    Miss Mar.  23 

Nevada,  Mo Feb.  26 

Fort  Mackenzie.   Wyo Mar.  18 

Madison.    Wis Mar.  18 

Portsmouth.    Va Mar.  4 

Wesslngton  Springs,  S.  Dak.Mar.  4 

Rochester,    N.    Y Mar.  26 

Tyler,   Tex,    Mar.  11 

Dixon.   Ill Mar.  4 

Jackson,    Miss Mar.  11 

Wllllamsport,   Pa.    Mar.  18 

Reading,  Pa Mar.  18 

Pine   Grove.    Pa Mar.  IS 

Stockton,    Cal Apr.  1 

Phoenix,    Arts Apr.  1 

Bessemer.   A  la Mar.  1 

Fort    Revere,    Mass Mar.  25 

Onondaga,    N.    Y Mar.  25 

Washington,    D.    C Apr.  1 

Fort    Bliss,    Tex Apr.  1 

Bryan.    O Apr.  1 

Tacoma,    Wash Feb.  26 

Benlcla    Arsenal,    Cal Mar.  11 

Fort  D.    A.    Russell.    Wyo.. Mar.  25 

San    Luis   Obispo,    Cal Apr.  1 

Norfolk.    Va Apr.  1 

Pittsburg,    Kan Apr.  1 

Ithaca.    N.     Y Mar.  11 

Ebensburg,    Pa Apr.  1 

Hamilton,    O Apr.  1 

Green    Bay,    Wis Mar.  18 

National   Soldiers'   Home,   Va., 

Mar.  25 

Youngstowii,  O Mar.  25 

Spokane,    Wash Mar.  18 

Pendleton,    Ind Apr.  1 

La   Porte.    Ind Apr.  1 

Watertown,    S.    Dak Mar.  18 

Crookaton,    Minn Mar.  25 

Bar    Harbor.    Me Mar.  25 

St.     Paul.     Minn Apr.  1 

Eugene.    Ore Apr.  1 

San   Juan,   P.    R Apr.  1 

Roads  and  Streets. 

Fort   Wood.    N.    Y.    K Jan.  2» 

Fort  Meade,   3.  Dak Mar.  25 

Statesvllle,    N.     C Mar.  25 

North    Braddock,    Pa Mar.  25 

Grand    Rapids,    Mich Mar.  25 

Madison,    Ind Mar.  25 

RushvUle,    Ind Mar.  11 

Harrlsburg,    Pa .Mar.  11 

Washlnuton,    N.    J Mar.  18 

Oak   Park,    III Mar.  18 

Milwaukee,    Wis Apr.  1 

Somerset.    Pa Mar.  11 

Paint,    Pa Mar.  11 

Lansdowne,    Pa Mar.  26 

Harvey,     111 Mar.  35 

Washington,    D.    C ..Mar.  25 

Hohokus.    N.   J Mar.  18 

Salem,    N.   J Apr.  1 

RIchwood,    O Apr.  1 

Pittsburg,    Ite Apr.  1 

Chester,    Pa Apr.  1 

Petersburg.     Va Apr.  1 

Okemah,   Okla Apr.  1 

Carrick,    Pa Apr.  1 

Topeka,    Kan Apr.  1 

Prescott,    Ariz Apr.  1 

Lawrenceburg,    Ind Apr.  1 

Peoria.    Ill Apr.  1 

La   Grange,    Ind Apr.  1 

Douglas.    la Apr.  1 

Oakland.    Cal Apr.  1 

Hartford    City,    Ind Mar.  18 

Vernon,    Ind Mar.  18 

Richmond,    Ind Mar.  18 

Columbus,    Ind Mar.  11 

Lawrence,    Ind Mar.  25 

Knox,    Ind Mar.  25 

Hartford   City,   Md Mar.  25 

Delphi,    Ind Mar.  2S 

Danville,    Ind Mar.  26 

Bedford,    Ind.            Mar.  25 

Covington,   Ind Mar.  25 

Frankfort,    Ind Mar.  26 

CrawfordsvlIIe.    Ind Mar.  26 

Brownstown,    Ind Mar.  25 

Washington,    Ind Mar.  26 

Valparaiso,    Ind Mar.  26 

VIncennes,    Ind Mar.  11 

Madison,   Ind Mar.  18 

Jasper,  Ind Mar.  18 

Dunkirk.    N.    Y Apr.  1 

Rockville.    Md Apr.  1 

Peru.     Ind Apr.  1 

Brooklyn,    N.    Y Apr.  1 

Noblesvllle.    Ind Apr.  1 

Jeffersonvllle,    Ind Apr.  1 

Indianapolis.    Ind Apr.  1 

Lafayette.    Ind Mar.  26 

Vicksburg,    Miss Apr.  1 

Sweetwater.    Tenn Apr.  1 

Janesvllle,    Wis Apr.  1 

Lake    Village,    Ark Apr.  1 

Freehold.    N.    J Apr.  1 

Reno.    Nev Apr.  1 

Houston,    Tex Apr.  1 

Trenton.    N.    J Apr.  1 

Ellicott    City.    Md Aur.  1 

Peoria.    Ill Apr.  1 


Apr.    16.  Washington,    Pa Apr.  1 

Apr.    17.  Cincinnati,    O Mar.  25 

Apr.    18.  Tomah.   Wis Apr.-   1 

Apr.    20.  Chehalls,    Wash Mar.  25 

Apr.    20.  Ashland,     O Apr.  1 

Apr.    21.  Rushvllle.    Ind Mar.  18 

Apr.    25.  Bradentown.    Fla Apr.  1 

May      1.  Huntsvllle,    Ala Apr.  1 

May  1.  Salvador,   Central   America.Mar.  18- 


Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 


Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
May 


Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 


Sewers. 

Lancaster,    O Mar.  11 

Grand    Island,    Neb Mar.  18 

Lancaster,  O Mar.  18 

Oakland,   Cat    Mar.  IS 

Louisville,   Ky Mar.  18 

Put  In  Bay,   O Mar.  11 

Wapello,    u. Mar.  25 

Fort    Wayne.    Ind Mar.  25 

St.    Paul,    Minn Apr.  1 

Dubuque,    la Apr.  I 

Iowa    City,    la Apr.  1 

Waukesha.    Wis Apr.  1 

Belolt,   Wis Apr.  1 

Salt    Lake  City.    Utah Apr.  1 

Columbia,    S.    C Apr.  1 

Holdredge,  Neb Mar.  4 

St.    Louis,   Mo Mar.  18 

Scranton.     Pa Apr.  I 

Pittsburg.    Pa Apr.  1 

Cairo.    Ill Apr.  1 

Jersey   City.    N.    J Apr.  1 

Rockford.    Ill Apr.  1 

Jollet,    ni Apr.  1 

Oakland.    Cal Apr.  1 

Fargo,  N.  Dak Mar.  18 

Moberly,  Mo Mar.  18 

Lawrence,    Kan Mar.  18 

WlQhiU,    Kan Mar.  25 

Le    Mars.    la Mar.  25 

Wllkinsburg.    Pa Apr  1 

Canton,    Miss Mar.  25 

Grand    Rapids,    Mich Mar.  18 

Huron,    S.    Dak Mar.  -11 

Maxton,    N.     C Mar.  25 

Alamosa,    Colo Mar.  18 

Fort    Slocum,    N.    Y Mar.  25 

Fort  D.    A.    Russell,   Wyo.  .Mar.  25 

SteubenvlIIe,    O Apr.  1 

Water  Supply. 

Plattevllle.   Colo Mar.  18 

Maxton.   N.    C Mar.  4 

Montezuma.    Ga.    .Mar.  4 

Atlanta.  Ga Mar.  11 

Brooklyn,   N.    Y.. Mar.  25 

New    York.    N.    Y Mar.  25 

Berwick.    Pa Mar.  25 

Grand   Rapids.    Ml<-h Mar.  18 

Staatsburgh.    N.    Y Apr.  1 

Lake   Village.    Ark Apr.  1 

Oswego,    N.   Y Apr.  1 

Kansas    City,    Mo Mar.  26 

Palmerston.    Ont Apr.  1 

Oswego,     N.     Y Apr.  1 

Maxton.   N.    C Mar.  26 

Richland    Center.    Wis Apr.    1 

Fort    Dade.    Fla Mar.  25 

Juneau,    Wis Apr.  1 

Malta,    O Mar.  25 

Loyal,    Wis Apr.  1 

Council   Bluffs.    la Mar.  25 


Miscellaneous. 

1.  Port  Wood,  N.  T.  H.. 

Doak. 
1.  Mt  Vernon,  Ind., 

Street  Llgbtlnf, 
1.  Baltimore,   Md., 

Vault, 

1.  Brooklyn,   N.   Y., 

Setting  Boilers, 

2.  New   York,    N.    Y., 

Boat  Repairs, 
2.  New  York.   N.    Y., 

Ferry   Boat   Repairs. 

2.  Chicago,    III., 

Gasoline   Lights, 

3.  Pittsburg,    Pa.. 

Siding,   Trestle, 
3.  Los   Angeles.   Cal., 

Freight  Transportation, 
6.  Youngstown,    O., 

Hauling, 
6.  Milwaukee,    Wis., 

a    Cement   Fountain, 
6.  Milwaukee,  Wis., 

Breakwater, 

6.  Milwaukee.  Wis., 

Pheasant  House, 

7.  Edge  water,  N.  J.. 

Bulkhe4d,   Pier, 
7.  Rye,    N.    Y., 

Wooden  Pier, 

7.  Lecompta,  ta., 

Blectrio  Plant, 

8.  Brooklyn,   N.   Y., 

Fencing, 

9.  New   York,    N.    Y.. 

Sprinkling, 

10.  Edmonton,   Alta.. 

Wire   Fence, 

11.  Wilmington,   Del.. 

Metal  Work, 


Feb. 

19 

Jan. 

29 

Mar. 

26 

Mar. 

25 

Mar. 

25 

Mar. 

25 

Mar. 

25 

Apr. 

I 

Apr. 

1 

Mar. 

25 

Apr. 

1 

Apr. 

1 

Apr. 

1 

Apr. 

1 

Mar. 

26 

Pab. 

26 

Apr. 

1 

Apr. 

1 

Mar. 

25 

Apr. 

1 
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Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 

Mmr 

May 
May 

May 


1&.  .Hamilton.  Mont. 

Irrigation  Canal     Apr.      1 

15.  Oakland,   Cal., 

Riprap  Wall.  Apr.      1 

16.  Fort   Dade.   Fla., 

Coal    Shed.    Railroad,  Mar.    25 

17.  Cincinnati.   O.. 

Tow  Boats,  Mar.    25 
17.  Boston.  Mass.. 

Breakwater.  Mar.    25 
20.  Fort  Casey.   Wash., 

Caisson    Wells.  Apr.      1 
20.  Fort   St.    Philip,    La.. 

Wharf.  Apr.      1 

20.  .Waukegan,   111., 

Pier,    Dredging.  Apr.      1 

21.  Albany.    N.   T.. 

Barge,    Canal   Work,  Apr.      1 
28.  York.   S.   C.. 

Monument.  Apr.      1 
24.  Halifax,    N.    S.. 

Ice  Piers.  Apr.      1 

24.  Ottawa,   Ont., 

Breakwater.  Mar.    25 

25.  Crab    Island.    N.    T., 

Monument,  Apr.      1 
25.  St.    Pierre   Lea    Becquets,   Que.. 

Pier,  Apr.      1 

f 


I.  Bnenoa  Aires,  Arnntlna, 

Bukways.  Nov 
J.  Fort   Taylor,    Pla.. 

Concrete   Sea   Wall,  Mar.    25 
4.  Fort  Mason,  Cal., 

Whiirvea,  Wall,  Btc,  Mar.    Il 
11.  Columbus,  0., 

Garbage  Works.   Mar.    11 

BzcAvatloii,  Earth  and  Rock. 

Apr.      1.  Klaniath  FhUa,  Ore., 

Irrigation  Canal.  Fab.    12 
Apr.      1.  New   London,    Conn., 

Dredging,  Mar.    11 
Apr.      4.  Champalgii.    III.. 

Dredge   Ditch.  Mar.    25 
Apr.      6.  Superior.   Wis.. 

Dredging.  Mar.    18 
Apr.      6.  Pierre.    S.    Dek.. 

Fill,  Apr.      1 
Apr.      7.  Rockwell   City.    la.. 

Drain,  Apr.      1 
Apr.      7.  Pocahontas,    la.. 

Ditch  Work.  Apr.      1 
Apr.      7.  Shrewsbury,  N.   J.. 

Dredging,  Mar.    11 
Apr.      7.  Wheeling,   W.    Va., 

Navigation  Pass.,  Mar.    18 
Apr.      9.  Newport,    R.   1.. 

Rock  Removal,  Mar.    18 
Apr.    10.  Fort  Meade.  S.  Dak.. 

Ditch  Work.  Mar.    18 
Apr.    10.  Rarltan.  N.  J., 

Dredging,  Mar.    18 
Apr.    16.  Portland.  Ore., 

Dam  and  Dikes.  Feb.    II 
Apr.    15.  Houston.   Tex.. 

Drainage,  Apr.      1 
Apr.    15.  Graiid    Forks.   N.   Dak- 
Railroad  Work.  Apr.      1 
Apr.    17.  Detroit,    Mich., 

Dredging,  Mar.    25 
Apr.    28.  New   York,  N.   Y.. 

Rock   Removal.  Mar.    18 


lfaterlal8,Hachlnes,Sapplie8,Toolt,Etc. 

Apr.      1.  New    York,    N.    Y., 

Pipe,  Gate  Valves,  Etc.,  Mar.    25 
Apr.      1.  Brooklyn,  N.   Y., 

Iron  Castings,  Mar.    25 
'  Apr.     2.  Chicago,   111., 

Lumber,  Mar.    25 
Apr.      1.  Gait,   Ont.. 

Portland   Cement.  Mar.    25 
Apr.      1.  New    York.   N.    Y., 

Couplings,    Noszles,  Mar.    25 
Apr.      1.  New  York,  N.   Y., 

Dock  Hydrants,  Mar.    25 
Apr.      1.  New    York,    N.    Y.. 

Manila   Rope,  Mar.    25 
Apr.      2.  Brooklyn,   N.    Y., 

Crushed  Rock,   Etc.,  Mar.    25 
Apr.     2.  Brooklyn,  N.  Y.. 

Grass  Sods.  Mnr.    25 
Apr.      2.  Atlanta.   Qa.. 

Ice  Making  Plant.  Apr.      1 
Apr.      2.  Cincinnati.  C. 

Pipe  Specials.  Apr.      1 
Apr.    3.  Washington.  D.    C, 

Track  Supplies.  Apr.      1 
Apr.      3,  New    York.    N.    Y., 

Fire  Hose.  Apr.      1 
Apr.      3.  Jackson.    Mich., 

Roller.    Grader.  Apr.      1 
Apr.      4.  Syracuse.    N.    Y.. 

Boilers.   Apr.      1 
Apr.     4.  National  Military   Home,   Kan., 

Engine,    Generator,  Mar.    25 
Apr.      6.  Portland,   Me., 

Mooring  Stones,  Mar.    25 
Apr.      6.  Moose   Jaw.    Sask., 

Alternators.  Etc.,  Mar.    25 
Apr.     6.  Cindnnatl,    O., 

Machinery.  Etc.,  Mar.    11 
Apr.      6.  Washington,    D.    C, 

Drawing    Utesslls.    Rtc.  Mar.    IS 


Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

Apr." 

.\pr. 

Apr. 

Apr. 

Apr. 


6.  Youngsown,   O., 

Fire  HydranU. 

7.  Oswego,    N.    Y.. 


Pipe,  Specials, 
h.   Tex. 


7.  Fort  Worth, 

Engine,   Generators,  Etc.. 

7.  TompklnsvlUe,    N.    Y., 

Boiler,    Repairs, 
T.  Bloomfleld,    N.   J., 

Broken   Stone, 

8.  Washington,   D.   C, 

Panel   Boards,   Eto., 
8.  New  York.  N.  Y., 

Boilers, 
8.  Washington,   D.   C, 

Elevators, 
8.  New  York,   N.   Y., 

Boilers. 
8.  Long  Island  City.  N.  Y.. 

Broken    Stone. 
8.  Brooklyn.  N.   Y.. 
Tar  Trucks.   Road  Machine. 

8.  Brooklyn.    N.    Y.. 

Derricks. 
S.  Chicago,   III.. 

Arc   Light   Carbons. 

9.  New    York.   NT   Y.. 

Mould. 
9.  New    York,    N.    Y.. 

Road    Roller. 
9.  New   York.   N.   Y.. 

Gniss  Sod, 
9.  Superior.   Wis., 

Steel  Plate, 
10.  Holyoke,    Mass., 

Pipe.  Castings. 
13.  Washington,   D.   C, 

Portland   Cement, 
13.  Washington,  D.   C. 

Pipe.   Piles,   Etc.. 

16.  Washington,   D.    C 

Electric   Elevators, 

17.  White  Plains,    N.    Y., 

Pumping  Engine. 
20.  Washington.    D.    C.. 
Engine.  Power  Hammer.  Etc.. 
25.  Green   Bay.   Wis.. 

Electric  GHevator. 
29.  WInfleld.    Kan.. 

Generator.   Engine. 


Apr.  1 

Apr.  1 

Feb.  1« 

Mar.  18 

Mar.  25 

Mar.  25 

Mar.  23 

Mar.  18 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 

Mar.  18 

Apr.  1 

Mar.  18 

Mar.  25 

Apr.  1 

Apr.  1 

Apr.  1 

Apr.  1 

Apr.  1 


BIDS  ASKED 
Bridges. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
stated: 

Hamburg,  Ark. — Until  noon.  Apr.  11,  by 
J.  C.  Brown,  County  Judge,  for  erection  of 
a  number  Of  steel  bridges. 

Alhambra,  Cal. — Until  8  p.  m,.  Apr.  IS.  by 
A.  A.  Clapp.  City  Clerk,  for  the  construc- 
tion of  bridges,  culverts,  abutments  and 
filling  necessary  to  provide  for  the  use  of 
a  portion  of  Main  St.,  about  300  ft.  In  length 
in  said  city  to  a   full  width  of  90  ft. 

Auburn,  Cal. — Until  4  p.  m.,  Apr.  6.  by 
County  Supervisors,  for  constructing  con- 
crete snd  steel   bridge  over  Bear  River. 

Jacksonville,  Fla.— Until  10:30  a.  m..  Apr. 
8.  by  Gall  L.  Barnard.  County  EAiglneer.  for 
the  manufacture  and  erection  of  two  steel 
bridges  complete,  to  be  .  erected  on  the 
"Beach  Road"  over  Big  Pottsburg  Creek  and 
Silversmith   Creek. 

Chicago,  III.— Until  11  a.  m.,  Apr.  15,  by 
Department  Public  Works,  326  City  Hall,  for 
erection  of  superstructure  of  bascule  bridge 
over  south  branch  of  Chicago  River  at  Polk 
St.,  Including  all  machinery  necessary 
thereto. 

Chicago,  III.— Until  11  a.  m..  Apr.  15.  by 
Department  Public  Works.  326  City  Hall, 
for  construction  of  substructure  for  bascule 
bridge  over  the  south  branch,  of  Chicago 
River  at  Polk  St.,  with  necessary  abutments 
and  approaches. 

Hardin,  III,— Until  1  p.  m..  Apr.  13,  by 
John  Day,  Jr..  County  Clerk,  for  construct- 
ing stone  arch  bridge. 

Auburn,  Ind. — Until  1  p.  m..  Apr.  8,  by 
County  Commissioners,  for  construction  of 
13  bridges. 

Bluffton,  Ind. — Until  2  p.  m..  Apr.  7.  by 
O.  D.  Garrett.  County  Auditor,  for  con- 
structing 10  bridges,  a  number  of  them  to 
be   of  concrete. 

Crawfordavllla,  Ind. — Until  11  a.  m..  Apr. 
7,  by  B.  B.  Engle,  County  Auditor,  for 
construction  and  repair  of  several  bridges. 

La  Orange,  Ind. — ^Untll  2  p.  m.,  Apr.  7. 
by  County  Commissioners  for  construction 
of   several    bridges. 

La  Porte,  Ind. — Until  Apr.  6.  by  County 
Auditor,  for  repair  of  two  culverts  In  Noble 
Township. 

Petersburg,  Ind. — Until  2  p.  m.,  Apr.  6,  by 
County  Commissioners,  for  constructing  four 
bridges. 

Newton,  Kan. — ^Untll  noon.  Apr.  6.  by  B. 
O.    Hagen.    County    Clerk,    for    oonstructlns 


four  pile  bridges.  Bids  will  also  be  re- 
ceived on  constructing  the  bridges  of  re- 
inforced concrete.  Udder  to  furnish  own 
speciflcatlons. 

Seranton,  Miss.— Until  Apr.  6.  by  L  P 
Delmas.  Clerk  County  Supervisors,  for  con- 
structing steel  bridge  over  Dog  River. 

Mamphls,  Mo. — C.  C.  Crita,  Commissioner. 
will  at  2  p.  m..  Apr.  10,  at  bridge  site,  l«t 
contract  for  building  a  44  ft.  8i>an  itcel 
bridge  known  as  the  Bourn  bridge  In  Miller 
Township,  near  the  residence  of  Jowph 
Bourn. 

Newark,  N.  J.— Until  3  p.  m..  Apr.  2.  b; 
G.  F.  Drum.  County  ESiglneer.  Court  Houae. 
for  repairing  and  altering  aprons  of  draw- 
bridge over  Passaic  River  at  Nutley. 

Bryan,  C— Until  Apr.  8.  by  R.  H.  Weaver. 
County  Auditor,  for  the  construction  of  wb 
and  superstructures  of  several  bridges. 

Newark,  C— Until  1:30  p.  m..  Apr.  IJ,  hf 
J.  N.  Wright.  County  Auditor,  for  labor  and 
material  necessary  to  the  erection  of  tie 
sub-structure  of  the  Patton  bridge  ma 
Lake  Fork  Creek.  In  Burlington  Townahlp. 
J.   L.   Oilpatrlck,   County  Surveyor. 

Zanesvllle,  O. — Until  noon.  Apr.  20.  by  U 
E.  Brelsford,  County  Auditor,  for  construct- 
ing substructure  of  highway  bridge  over 
Salt   Creek   In   Salt   Creek   Township. 

Blakely,  Pa.— Until  6  p.  m.,  Apr.  6.  by  W 
W.  Jones,  Secretary.  Olyphant.  Pa.,  for 
constructing  concrete  or  steel  bridge.  Plans, 
etc.,  with  County  Engineer.  County  Court 
House,    Seranton.   Pa. 

Jenner,  Pa.— Until  noon,  Apr.  2.  by  R.  U. 
Rlnlger.  Clerk  County  Commisaioners,  Som- 
erset, Pa.,  for  constructing  30  ft.  stone  atA 
bridge  In  Jenner  Township. 

Emerald,  Pa.— Until  10  a.  m..  Apr.  20.  bf 
Commissioners  of  Lehigh  County,  Allen- 
town.  Pa.,  for  constructing  bridge  at  Bin- 
erald. 

Smathport,  Pa,— Until  2  p.  m..  May  I,  br 
Commissioners  of  McKean  County,  for  bridp 
repairs. 

Pittsburg,  Pa. — Until  10  a.  m..  Apr  I. 
by  A.  B.  Shepherd.  Director  Public  Worta. 
for  corrstmctlng  steel  and  concrete  foot 
bridge  over  Pennsylvania  R.  R.,  at  Orabain 
St 

Mamphls,  Tenn.— At  noon,  Apr.  4.  b»  T. 
H.  Plerson.  County  Bridge  Superintendent 
at  bridge  site,  for  building  bridge  over  Wolf 
River  on  Bally  Station  and  Morning  Sun 
Road.  Certified  check  for  I2S0  required 
with  bid. 

Pasco,  Wash.— Until  1  p.  m..  Apr.  «.  by  U 
B.  Pratt.  County  Auditor,  for  construcUng 
no  ft.  steel  bridge  and  approaches  near 
Connell. 

Vancouver,  B.  C. — Until  noon.  May  1.  (ex- 
tension of  date  from  Aor.  4).  for  the  man- 
ufacture and  erection  of  the  superstructure* 
of  the  new  bridges  over  False  Creek  ai 
Westminster  Ave.  and  Granville  St  Brtl- 
mated  weight  of  structural  steel  about  Z.WH 
tons.  Waddfll  &  Harrington.  ConsuItlMC 
EJnglneers,    Kansas  City,   Mo. 

BufldingB. 

Blda  are  asked  on  following  work,  th* 
notes  being  arranged  alphabetically  or 
states: 

Phoanix,  Arli. — Until  2  p.  m.,  Apr.  11,  by 
J.  W,  Dorrls.  Chairman  Committee,  m 
erection  of  Y.  M.  C.  A.  building.  Trost  • 
CrelKhton,  Architects.  Room  414,  Fleming 
Block. 

San  Luis  Obispo,  C«l.— Until  10  a.  m. 
Apr.  16.  by  Leroy  B.  Smith,  Secretary 
Board  of  Trustees  of  the  California  PWy- 
technlc  School,  at  San  Luis  Obispo,  for  tb« 
erection  of  the  following  buildings:  1  Dor- 
mitorv;  1  Creamery;  2  Cottages.  Bids  wis 
be  received  for  the  entire  work  on  each 
separate  building,  or  for  the  performance  nl 
oarts  of  said  erection  of  each  separate 
building. 

Stockton,  Cal— Until  11  a.  m.,  Apr.  10.  by 
W.  H.  LVons.  Secretary  Board  of  Hanagen 
State  Hnsi>ltal.  for  Installation  of  a  heatSaf 
niant.  Sellons  &  Heromtnurs.  Architects, 
374  Monodnock  Bldg..   San  Francisco.   CaL 

Washington.  D.  C— Until  noon.  Apr.  IJ. 
bv  Capt.  H.  L.  Pettus.  Constructing  Q.  M. 
Walter  Reed  Army  General  HospltaJ.  To- 
koma  Sub-Station.  Washington,  for  remod- 
eling and  addition  to  bakery  at  Washing- 
ton Barracks.  Including  phimblng.  gas  pip- 
ing, wiring  for  electric  lighting,  lighting  fix- 
tures and   steam   heating. 

Chicago,  III.— ITntll  11  a.  m..  Apr.  «.  by 
Department  Public  Works,  322  City  Hall,  for 
the  following  work:  Steamflttlng  and 
plumbing  for  75th  St.  police  station,  steam- 
ntttng  and  plumbing  for  S9th  and  CallfonjU 
Ave.  station,  steamfltting  and  plumbing  tor 
isolation  hospital.  Hamlin  Ave.  and  34th  St 

La  Porte,  Ind.— Until  9  a.  m.,  Aor.  23.  bv 
County  Commissioners,     for    erecttoo    of    » 
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Coanty   Superior   Court   House   at   MichlKan 
City. 

Pandlcton,  Ind.— Until  Apr.  23.  by  Dr.  L. 
K.  Alexander,  Secretary  School  Board,  for 
th«  (UmlsfaInK  and  installation  of  a  ateam 
heatlnK  plant  In  the  West  school  bunding. 

PKttbura,  Kan.— Until  2  p.  m.,  Apr.  1«.  by 
Regents  State  Normal  School,  for  furnish- 
ing alt  labor  and  materials  necessary  for 
the  complete  installation  of  a  system  of 
heating,  ventilation,  plumbing,  gas  piping 
and  electric  wiring  for  both  light  and  pow- 
«r.  in  the  new  Manual  Training  School 
bDilding  on  the  grounds  of  the  State  Nor- 
mal at  Pittsburg.  Plans,  etc.,  at  office  of 
John  F.  Stanton,  State  Architect  at  To- 
peka.  Kansas. 

Port  Howard,  Md.— Until  1:30  p.  m..  Apr. 
t,  by  Cbnstructing  Q.  M.,  for  constructing 
coal  shed   at  this  post. 

St.  Paul,  Minn.— Until  3  p.  m..  May  5.  by 
James   Knox   Taylor,    Supervising   Architect. 
Washington.  D.  C.,  for  the  completion  of  the 
tower  on  the  U.  S.  Post  Ofllce,  Court  House"- 
and  Custom  House,  at  St.  Paul.   Minn. 

Casselton,     N.     Dak,— Until     Apr.     7.     by 
Board    of   Bducation,    for   constructing   new 
school  building. 

Brooklyn,  N.  Y.— Until  11  a.  m.,  Apr.  6, 
by  C.  B.  J.  Snyder,  Superintendent  of  School 
Buildings.  Park  Ave.  and  59th  St..  New 
York,  for  Installing  heating  and  ventilating 
apparatus  for  P.  S.  24;  security  required; 
J20,000.  Also  for  similar  work  In  P.  S.  154, 
security  required   being  $12,000. 

New  York,  N.  Y.— Until  H  a.  m..  Apr.  6, 
by  C.  B.  J.  Snyder.  Superintendent  of 
School  Buildings.  Park  Ave.  and  S9th  St., 
for  Installing  electric  equipment  In  P.  8.  16, 
Bronx;  security  required  is  $4,000.  Also  for 
erection  of  partitions  in  P.  S.  32,  Bronx,  se- 
curity  required  $500. 

Nsw  York,  N.  Y.— Until  3  p.  m..  Apr.  «. 
by  John  W.  Brannan,  President  Trustees, 
Bellevue  and  Allied  Hospitals,  26th  St.  and 
Ut  Ave.,  for  furnishing  and  setting  at  light- 
Idr  nxtures  in  pavilions  A  and  B  of  the 
new  Bellevue  Hospital.  1st  Ave.  to  ESaat 
River  and  26th  to  29th  St..  Borough  of 
Manhattan.     Security  required  is  $3,000. 

Bryan,  O, — Until  Apr.  14,  by  Silas  Peo- 
ples, Clerk  Board  ef  Bducatlon,  for  repair- 
ing Central  school   building. 

Hamilton,  O.— Until  Apr.  18.  by  John  A. 
Kellar.  Clerk  Board  of  fiducatlon.  for  con- 
structing  new   brick   school   building. 

Eugvna,  Ore. — Until  3  p.  m..  May  9.  by 
James  Knox  Taylor.  Supervising  Architect, 
Washington,  T>.  C.  for  the  construction,  in- 
cluding plumbing,  gas  piping,  heating  ap- 
paratus, electric  conduits  and  wiring,  of 
the  U.  8.  Post  Office  at  Bugene. 

Ebensburg.  Pa. — ^Until  10  a.  m.,  Apr.  17,  by 
J.  B.  Lehman.  Clerk  County  Commissioners, 
for  addition  to  Jail,  including  206  steel  cells. 

Pittsburg,  Pa. — ^Untll  noon,  Apr.  4,  by  B. 
V.  Kemer.  Architect,  House  Bldi;..  Pitts- 
burg, for  the  construction  of  extensions  to 
and  the  remodeling  of  the  Belmar  School 
Building.  2l8t  ward,  Pittsburg.  Certified 
check  for  $1,000  required  with  bid. 

Pittsburg,  Pa.— Until  3  p.  pi..  Apr.  6.  by 
John  M'Naugher.  Secretary,  at  omce  of  C. 
M.  Bartberger  &  Son,  Architects,  Westing- 
house  Bldg..  for  the  brick  work.  Including 
stone  work,  required  for  the  school  district 
of  the  Tenth  ward.  North  Side,  Pittsburgh, 
Pa.  Certified  check  of  $2,600  required  with 
hid. 

PittMiurg,  Pa.— Until  11  a.  m..  Apr  3, 
by  Bdward  B.  Lang.  Director  Department 
Public  Safety,  for  erection  of  a  police  sta- 
tion at  Hazelwood  Ave.  and  Lytle  St.  Plans 
with  John  P.  Brennan,  Assistant  Superin- 
tendent of  Bureau  of  Building  Inspection, 
sth  Ave.  and  Cherry  Alley. 

San  Juan,  P.  R.— Until  It  a.  m..  May  15. 
by  Wm.  S.  Patton.  Depot  Q.  M.,  39  Wblte- 
hall  St..  New  York  City,  for  construction  of 
military  hospital  at  San  Juan.  P.  R. 

6an  Juan,  P.  R, — Until  noon.  May  15.  by 
Frank  C  Wood.  Q.  M-.  Post  of  Saji  Jpan.  48 
Cruz  St..  San  Juan,  for  constructing  a  hos- 
pital at  the  Post  of  San  Juan. 

Fort  Bliss,  Tex.— Until  10  a.  m.,  Apr.  14, 
by  Lt.  Col.  Robt.  R.  Stevens.  Chief  Q.  M., 
Department  of  Texas.  San  Antonio,  Tex., 
fur  furnishing  and  installing  screens  in  14 
sets  of  officers'   quarters.    Fort  Bliss,   Tex. 

Fort  Myer,  V«.— Until  11  a.  m..  Apr.  6. 
by  Capt.  B.  B.  Hyer.  Constructing  Q.  M.. 
for  installing  plumbing  In  one  set  field  of- 
ficers' quarters,  three  double  sets  lieuten- 
ants' quarters,  one  barrack,  one  stable,  and 
one  gun  shed, 

Norfolk,  Va.— UnUl  11  a.  m..  Apr.  16,  by 
fol.  P.  L,  Denny,  Q.  M.,  U.  8.  Marine  Corps. 
Washington,  D.  C,  for  the  construrtlon  of 
offlcera'  quarters  at  Navy  Yard,  Norfolk, 
Va. 

Milwaukee.  Wis. — Until  noon,  Apr.  6.  by 
Park  Commissioners.  Frank  P.  Schumacher, 
Secretary,    for    labor  and    material    and    do- 


ing all  the  work  necessary  and  required  to 
either  construct  a  pavilion  in  Reynolds 
Park,  or  to  move  the  old  pavilion  now  In 
Kosclussko  Park  to  Reynolds  Park,  and  to 
remodel  same. 

Roads  and  Streets. 

Bids  are  asked  on  following  wwk.  the 
notes  being  arranged  alphabetically  by 
states: 

Huntsvllla.  Ala.— Until  noon.  May  1.  by  R. 
E.  Smith,  Mayor,  for  paving  portions  of 
Washington  St.  and  Jefferson  St.  with  vit- 
rified  brick   on  5   In.   concrete  foundation, 

Prescott,  Arlx.— Until  7  p.  m.,  Apr.'  6.  by 
IS.  B.  Moden.  City  Clerk,  for  macadamising 
Cortex  St. 

Lake  Vlllaoe,  Ark.— Until  4  p.  m.,  Apr.  11, 
by  W.  F.  M'Corkie,  Secretary,  for  oon- 
structlng  2,375  lin.  ft.  of  5  ft.  wide  concrete 
sidewalk. 

Oakland,  Cal.— Until  6  p.  m.,  Apr.  6,  by 
Frank  R.  Thompson,  City  Clerk,  for  three 
contracts  for  paving. 

Bradentown,  Fla, — Until  Apr.  25.  by  A.  J. 
Beck,  Secretary  Bond  Trustees,  for  con- 
structing roadways  as  follows:  Brick,  6.600 
sq.  yds.,  macadam,  20.000  sq.  yds.;  marl. 
14.000  sq.   yds.     B.  B.   Camp.  City  Eftigineer, 

Douglas,  la.— Until  Apr.  6,  by  Chas.  E. 
Ours,  Clerk  Douglas  Township,  Creston,  la., 
R.  6,  for  road  work  in  above  township  for 
1908. 

Peoria,  III.— Until  2  p.  m..  Apr.  14,  by  B. 
A.  Furry,  Commissioner  Public  Works,  for 
repairing  all  asphalt  streets  (2.000  sq.  yds. 
or  less)   In  Peoria. 

Peoria,  III.— Until  2  p.  m..  Apr.  6.  by 
Board  Local  Improvements.  E.  A.  Furry, 
President.  City  Hall,  for  paving  QarHeld 
Ave.,  the  work  including  2,136  cu.  yds.  exca- 
vation. 2.540  lin.  ft.  of  sandstone  curb  (6  In. 
by  20  In.).  4.270  sq.  yds.  of  gravel  founda- 
tion 5  In,,  and  4,270  sq.  yds.  of  brick  pave- 
ment. 

Indianapolis,  Ind. — Until  10  a,  m.,  Apr.  8, 
by  Board  Public  Works,  for  resurfacing 
roadway  of  Senate  Ave.,  grading  roadway 
of  Capitol  Ave.,  and  for  grading  roadway  of 
Oxford  St. 

JefrersonvHIe,  Ind.— Until  11  a.  m.,  Apr.  8, 
by  Board  Public  Works,  for  constructing 
vitrified  block  roadway.  30  ft.  wide,  on  E. 
7th    St.,   for  a  length  of  2,809  ft. 

La  Oranoe,  Ind. — Until  5  p.  m..  Apr.  6, 
by  Town  Clerk,  for  about  12,000  sq.  yds.  of 
brick  pavement. 

Lawrenceburg,  Ind. — Until  noon.  Apr.  6. 
by  County  Commissioners,  for  construction 
of  gravel   road  12.000  ft.    long. 

Noblesvllle,  Ind.— Until  1  p.  m..  Apr.  8.  by 
N.  W.  Cowglll,  County  Auditor,  for  con- 
struction of  64  miles  of  gravel  roads —  83 
roads   In  all. 

Peru,  Ind, — ^UntU  1  p.  m..  Apr.  7.  by 
County  Commissioners,  for  constructing  a 
number  of  gravel  roads. 

Topeka,  Kan. — Until  6  p.  m.,  Apr.  6.  by 
C.  B.  Burge.  City  Clerk,  for  catch  basins 
and  necessary  pipe  connections  and  for  the 
grading,  curbing  and  paving  of  several 
streets. 

Elllcott  City,  Md.— Until  noon.  Apr.  14.  by 
T.  Hunt  Mayfleld.  Clerk  County  Commis- 
sioners, for  grading  and  macadamizing 
about    V4    mile  of  the  Florence   Road. 

Rockvllle,  Md. — Until  noon.  Apr.  7.  by 
Robert  G.  Hilton,  County  Clerk,  for  grad- 
ing and  macadamizing  about  two  miles  of 
the  Clarksburg  Road. 

VIckafaurg,  Miss.— Until  Apr.  9.  by  J.  D. 
Laughlin,  Chancery  Clerk,  for  grading  and 
graveling   Road    No.    132, 

Reno,  Nev.— Until  Apr.  13.  by  H.  E.  Chris- 
tie. City  Clerk,  for  paving  with  asphalt  por- 
tions of  four  streets. 

Freehold,  N.  J.— Until  11  a.  m,.  Apr.  13, 
by  William  B.  Conover,  Director  County 
Freeholders,  for  constructing  4.041  ft.  of 
stone   road. 

Salem,  N.  J. — Until  3  p.  m.,  Apr.  4,  by 
County  Freeholders,  J.  P.  Ayres,  Director. 
for  constructing  3.2  miles  of  Penn's  Grove 
and   Dancers'    Mill   Road. 

Trenton,  N,  J, — Until  2:30  p.  m.,  Apr.  14. 
by  W.  Scott  Taylor,  Director  County  Free- 
holders, for  grading  and  macadamizing  part 
of  the  Hopewell  and  Stoutsburg  Road. 

Brooklyn,  N.  Y.— Until  11  a.  m..  Apr.  8,  by 
Bird  S.  Coler,  Borough  President,  for  laying 
11.640  sq.  ft  of  cement  sidewalk  on  St. 
Marks  Ave. 

Dunkirk,  N.  Y.— Until  Apr.  7.  by  City 
Clerk,  for  paving  with  brick  all  street  in- 
tersections on  Front  and  Lake  Sts..  from 
Lion    to  Ocelot   Sts..   to  the  sidewalk  lines. 

Ashland,  O.— Until  Apr.  20.  by  A.  P. 
Black.  City  Clerk,  for  grading,  curbing  and 
paving    West    8th    St. 


RIchweod,  O. — ^Untll  ooon.  Apr.  4.  by  Ray 
L.  Jordan,  Village  Clerk,  for  grading  and 
macadamizing  part  of  Pranklin  St.  Certified 
check  for  $300  required  with  bid.  Bids  are 
also  aaked  for  paving  parts  of  same  street 
with  vltrifled  brick. 

OkemaH,  Okla.— Until  Apr.  6,  by  8.  U 
O'Brannon.  Town  CSerk.  for  constructing 
cement   sidewalks. 

Carrick  (P.  O.,  Pltt*uro),  Pa.— UnUl  8  p. 
m..  Apr.  6.  by  Wm.  McClurg  Donley.  Bor- 
ough Engineer,  for  grading,  curbing  and 
paving  Brownsville  Road.  Certified  check 
for  $600  required   with  bid. 

Cheater,  Pa. — Until  10  a.  m.,  Apr.  6,  by 
Charles  Hoberger,  Chairman  Sidewalk  Com- 
mittee, for  curbing  and  paving  with  brick 
such  of  the  city  pavements  as  may  be  or- 
dered by  the  Sidewalk  Committee  for  a 
period  ending  Apr.  1,  1909.  Sifeclflcatlons 
with  City  Etaglneer. 

Pittsburg,  Pa.— Until  10  a.  m..  Apr.  6,  by 
A.  B.  Shepherd,  Director  Public  Works,  tor 
grading,  curbing  and  paving  with  asphalt 
portions  of  two  streets,  grading,  curbing  and 
paving  with  asphalt  and  block  stone  por- 
tions of  one  street,  grading,  curbing  and 
paving  with  brick  portions  of  five  alleys. 

Washington,  Pa. — Until  noon,  Apr,  16.  by 
County  Commissioners.  Wm.  'wylie.  County 
Engineer,  for  construction  of  Improved 
county  roads,  culverts  and  small  bridges  aa 
follows:'  laboratory  Lone  Pine  Road.  3.66 
miles;  Claysvllle  Road,  2%  miles:  Prosperity 
Road,  2  miles;  McDonald  Road,  1  mile: 
Washington  and  Meadowlands  Road,  2,1 
milea 

Pierre.  8.  Dak, — See  under  Bids  Asked— 
Elxcavatlon. 

Sweetwater,  Tann. — Until  Apr.  10,  bv  S. 
T.  Jones.  Mayor,  for  grading,  macadamising 
and  laying  concrete  sidewalks  on  about  two 
miles  of  street. 

Houston,  Tex. — ^Untll  no<Mi.  Apr.  14.  by 
John  B.  Ashe.  County  Auditor,  foi*  pavlnc 
three   miles   of   the  Weethelmer  Road. 

Petersburg,  Va. — Until  noon.  Apr.  6,  by 
R.  D.  Budd,  City  Elngineer,  for  construct- 
ing 4.000  to  6,000  sq:  yds.  of  vltrifled  block 
pavement. 

Janesvllle,  Wis.— Until  2  p.  m..  Apr.  10.  by 
Street  Assessment  Committee. .  8.  B.  Hed- 
dles.  Chairman,  for  Improvement  of  I^aat 
Milwaukee  St.  and  Lincoln  School  Alley — 
about  4,182  sq.  yds.  of  brick  paving. 

Tomah,  Wis.— Until  2  p,  m.,  Apr.  18,  by 
D.  J.  Aller,  City  Clerk,  for  constructing  13,- 
473  sq.  yds.  brick  pavement  on  sand  founda- 
tions, 4,450  lin.  ft.  concrete  curb  and  gutter 
and  3,804  lin.   ft.  plain  concrete  curb. 

Milwaukee,  Wis.— Until  10:80  a.  m.,  Apr. 
2.  by  Board  Public  Works,  Charles  J. 
Poetsch,  Chairman,  for  grading  and  paving 
with  stone  a  number  of  alleys. 

Sewers. 

Bids  are  asked  on  following  work  the 
notes  being  arranged  alphabetically  by 
states: 

Oakland,  Cal.— Until  5  p.  m.,  Apr.  6,  by 
Frank  R.  Thompson,  City  Clerk,  for  three 
contracts  for  four  contracts  for  constructing 
sewers. 

Dubuque,  la. — ^Untll  8:30  p.  m.,  Apr.  2.  by 
Edmund  A.  Llnehaun,  City  Recorder,  for 
constructing  975  ft.  of  8  In.  tile  sewer  and 
6  manholes. 

Iowa  City,  la. — Until  2  p.  m.,  Apr.  3.  by 
O.  J.  Slater,  City  Clerk,  for  constructing 
1,330  ft.  of  8  In.  pipe  sewer. 

Cairo,  III.— Until  10  a.  m..  Apr.  6.  by 
Board  Local  Improvements,  Ernest  No'rd- 
man.  Secretary,  for  constructing  pipe  sew- 
ers and  filling  on  several  streets. 

Jollet,  III.— Until  10  a.  m..  Apr.  6.  by 
Board  LiOcal  Improvements.  William'  ». 
Welch.  Clerk,  for  constructing  sewers  In 
Meeker  Ave.   and   Collins   St. 

Rockford,  III.- Until  11  a.  m..  Apr.  6.  by 
Board  Local  Improvements.  Mark  Jardlne. 
President,  for  constructing  pipe  sewers  In 
portions  of  four  streets,  the  work  including 
5.636  ft.   of  9  in.    sewer. 

St.  Paul,  Minn.— Until  2  p.  m..  Apr.  2,  by 
Board  Public  Works,  R.  L.  Gorman,  Clerk, 
for  constructing  sewer  In  Arbor  St. 

Jersey  City,  N.  J.— UnUl  2  p.  m..  Apr.  6. 
by  George  T.  Bouton.  Clerk.  Street  and 
Water  Commissioner^,  for  constructing 
sewer  In  Stegman  St.,  the  work  Including 
about  950  lin.  ft.  of  18  in.  vltrifled  pipe 
sewer. 

Steubenvlile,  O. — Until  noon.  Apr.  20,  by 
H.  G,  Simpson,  Clerk  Board  Public  Service, 
for  materials  and  labor  for  construction  of 
36  in.  brick  sewer  In  South  St.  Certlfled 
check  for  $200   required  with   bid. 

Scranton,  Pa. — ^Until  11  a,  m.,  Apr.  4.  by 
C.  R.  Acker.  Director  Public  Works,  for 
constructing  sewer  system  in  Sec.  G. 
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.  PIttibura.  P«.— Until  10  a.,  m..  Apr.  6,  by 
JV.  B.  Shepherd,  Director  of  Public  Works. 
.,(or  constmctlnK  several  10  In..  12  In.,  and 
15  In.  pipe  aewers. 

Wllklniburg,  Pa.— UntH  3  p.  m^  Apr.  7, 
by  Frease  &  Sperling,  Borough  Engineers, 
Carl  Bldg.,  Wllklnsburg,  for  constructing 
sanitary  sewer  In  Wesley  St.;  also  for  storm 
sewer  In  South  Ave.  Certified  check  for 
$50  required  with  bid. 

.  Columbia,  S.  C. — Until  noon,  Apr.  3,  by 
City  Sewer  Committee,  for  furnishing  ma- 
terial and  constructing  about  one  mile  of 
12  In.  pipe  sewers.  A.  W.  Eldens,  Engineer. 
Room  8,  City  Hall.  Certified  check  for 
tl.OOO  required  with  bid. 

Salt  Lake  City,  UUh.— UnUl  8  p.  m..  Apr. 
3.  by  Board  Public  Works,  L.  C,  Kelsey, 
City  Engineer,  for  work  of  constructing  pipe 
sewers  In  Sewer  Ebctenslons  192,  194  and 
198. 

Betolt,  Wis.— Until  10  a.  m.,  Apr.  3,  by 
Board  Public  Works,  J.  A.  Love.  Chairman, 
for  labor  and  materials  for  constructing 
storm  water   sewer  In   several   streets. 

WaukMha,  Wis.— Until  2  p.  m.,  Apr.  3.  by 
Board  Public  Works,  Tor  constructing  sev- 
eral sewers. 

Water  Supply. 

BIda  are  asked  on  following  work,  the 
notes  betns  arranged  alphabetically  by 
states: 

Lake  Village,  Ark.- Until  2  p.  m.,  Apr.  6, 
by  Hermon  Carlton,  Secretary  Improvement 
District,   for  sinking  deep   well. 

Kansas  City,  Mo. — Construction  of  Intake 
pier  for  city  water  works  at  Qulndaro,  Kan., 
win  Include:  201  piling,  each  60  ft.  long,  42 
piling,  each  3E  ft.  long.  2,261  cu.  yds.  of 
concrete,  2,200  lbs.  66  lb.  steel  rails,  9,800 
lbs.  of  eye  bars.  9,600  lbs.  of  12  In.  31H  lb. 
I  beams.  3,000  lbs.  of  7  in.  17Vi  lb.  I  beams, 
18,750  lbs.  of  20  in.  75  lb.  I  beams,  «,500  lbs. 
of  6-ln.  6%  lb.  channels.  5.500  lbs.  H  in. 
corrugated  steel  reinforcing  rods.  Placing 
50.000  lbs.  sluice  gate  frames,  etc.  Bids  ar? 
asked  until  Apr.  10  as  stated  in  our  Issue 
of  last  week. 

Oswego,  N.  Y. — Until  noon,  Apr.  8,  by 
Department  of  Water  F.  W.  Ormsby.  Sec- 
retary, for  furnishing  the  labor  and  ma- 
terial (with  the  exception  of  the  cast-iron 
pipe  and  special  castings)  necessary  for 
constructing  an  Intake  crib  and  a  cast  iron 
Intake  pipe  30  Ins.  In  diameter.  In  Lake  On- 
tario, for  the  municipal  pumping  plant  in 
this  city.  Certified  check  for  310,000  required 
with  bid. 

Oswego,  N.  Y. — Until  noon,  Apr.  14,  by 
Department  of  Water.  P.  W.  Ormsby.  Sec- 
retary, for  furnishing  the  labor  and  material 
(with  the  exception  of  the  cast  Iron  pipe 
and  special  castings)  necessary  for  laying 
the  cast  iron  pipe  and  special  castings  for 
the  Lake  Water  Extension  In  this  city.  Cer- 
tified check  for  $1,000  required  with  bid. 

Staatsburgh,  N.  Y. — Until  noon,  Apr.  4, 
by  Staatsburg  Water  Co..  B.  H.  Brevoort, 
Engineer,  64  Market  St.,  Poughkeepsle.  N. 
Y.,  for  a  water  works  plant,  the  division  of 
work  and  materials  to  be  furnished  being 
approximately  as  follows:  (1)  A  storage 
reservoir  complete.  (2)  4,500  ft.  riveted  steel 
pipe.  (8)  11,000  ft.  cast  iron  pipe.  (4) 
Valves,  gates  and  hydrants.  (5)  Trenching, 
setting  valves,   hydrants,   etc. 

Palmerston,  Ont.— Until  Apr.  14,  by  J.  H. 
Hyr.dman,  Town  Clerk,  for  the  following: 
Contract  A,  subdivision  (1),  labor,  etc.,  for 
constructing  waterworks  system;  subdivis- 
ion (2),  cast  Iron  water  pipe,  valves  and 
hydrants.  Contract  B,  the  supply  and  erec- 
tion of  a  steel  stand  pipe.  Gait  &  Smith, 
Consulting  Engineers,   Toronto. 

Juneau,  Wis.— Until  11  a.  m..  Apr.  18,  by 
F.  L.  O'Neill.  City  Clerk,  for  the  construc- 
tion of  a  brick  power  house  sind  the  fur- 
nishing of  a  300  gal.  deep  well  triplex  pump 
and  a  25  H.  P.  gasoline  engine.  W.  O. 
Kircholler,   Engineer,  Hadlaon,  Wis. 

Loyal,  Wis.— Until  2  p.  m.,  Apr.  23,  by  J. 
M.  Phllpott.  Village  Clerk,  for  the  construc- 
tion of  a  brick  power  house,  a  30,000  gal. 
steel  tank  and  tower  and  the  furnishing  of 
a  85  H.  P.  gas  producer  and  gas  engine, 
a  300  gal.  triplex  pump  and  a  45  K.  W. 
D.  C.  generator  and  switchboard.  W.  O. 
Klrchotler,  Engineer,  Madison,  Wis. 

Ashland  Center,  Wis.— Until  7  p.  m.,  Apr. 
15.  by  Reuben  Sutton.  City  Clerk,  for  the 
drilling  of  a  12  In.  well  700  ft.  deen.  W.  G. 
Klrchoffer,    Engineer.    Madison,    Wis. 

Bzcavatlon,  Earth  and  Rock. 

Bids  are  asked  on  following  work,  the 
note*  being  arranged  alphabetically  by 
states: 

Alhambra,  Cal.— Fill.— See  under  Bids 
Asked— Bridges. 


Pocahontas,  la. — Ditch  Work.— Until  Apr. 
7.  by  J.  A.  Terry.  County  Auditor,  tor 
constructing  a  number  of  tile .  and  open 
ditches. 

Rockwell  City,  la. — Drain. — Until  noon, 
Apr.  7,  by  B.  £1.  Stonebreaker,  County  Au- 
ditor, for  construoting  drain  In  Logan 
Township. 

Hamilton,  Mont. — ^Irrigation  Canal.— Until 
noon,  Apr.  15,  l7y  Bitter  Root  Valley  Irriga- 
tion Co..  L.  E.  Wolgemuth,  General  Blan- 
ager,  Hamilton,  for  constructing  about  35 
miles  of  irrigation  canal,  the  work  Including 
800,000  cu.  yds.  excavation,  6,000,000  ft.  B. 
M.  of  timber,  8,000  Un.  ft  pile  driving,  con- 
struction of  earth  dam,  with  necessary  re- 
inforced concrete,  outlet,  gates,  etc.,  and 
48.000  cu.  yds.  puddled  embankment.  Of- 
ficial advertisement  will  be  found  elsewhere 
In  this  Issue. 

Grand  Forks,  N.  Dak.— Railroad  Work.— 
Until  Z  p.  m..  Apr.  16,  by  Northern  Dakota 
Ry.  Co.,  Daniel  F.  Bull,  Secretary,  Grand 
Forks,  for  the  grading  and  bridge  work  on 
21  miles  of  railroad  from  Edlnburg,  N.  Dak., 
to  the  plant  of  the  Pembina  Portland 
Cement  Co.,  in  Cavaltef  County.  The  wOEk 
includes  approximately  200.000  cu.  yds.  of 
side  borrow  and  excavation,  and  300  Un.  ft. 
of  pile  trestle. 

Pierre,  8.  Dak.— Fill.— Until  8  p.  m..  Apr. 
6.  by  City  Council,  for  filling  about  90.000 
cu.  yds.  in  the  streets  and  alleys  of  the 
business  district  of  this  city.  Bids  will  be 
taken  on  excavating  the-  earth  ttom  streets 
and  hauling  about  half  a  mile,  and  for 
contractor  to  get  earth  In  most  convenient 
place  for  himself,  and  place  It  on  the  street. 
The  average  fill  will  be  about  3  ft.  O.  E. 
Stanley,  City  Engineer. 

Houston,  Tex. — Drainage. — Until  noon, 
Apr.  15,  by  John  B.  Ashe,  County  Auditor, 
for  drainage  at  Chaney  Junction.  Plana, 
etc.,  with  County  Engineer. 

MlsceUaneoua. 

Bids  are  asked  on  following  work,  the 
note*  being  arranged  alphabetically  by 
states: 

Los  Angeles,  CaL^Frelght  Transporta- 
tion.—Board  Public  Works.  Adna  R.  Chaf- 
fee. 'President,  has  rejected  all  bids  for 
freight  transportation  for  the  Los  Angeles- 
Owens  River  Aqueduct  and  Is  calling  for 
new  bids  to  be  opened  Apr.  3.  The  work 
was  to  be  done  in  connection  with  the 
project  for  constructing  a  new  water  supply 
for  this  city,  and  would  require  the  con- 
struction of  a  130- mile  railway. 

Oakland,  Cal.— Riprap  Wall.— Until  11  a. 
m..  Apr.  15,  by  Walter  B.  Fawcett,  Secre- 
tary Board  Public  Works,  for  furnishing 
necessary  labor  and  materials  for  the  con- 
struction of  a  riprap  wall  along  the  west- 
em  side  of  the  channel  between  the  8th 
St.  bridge  and  12  St.  Bond  for  15,000  re- 
quired of  successful  bidder, 

Wilmington,  Del,— Metal  Work.— Until 
noon,  Apr.  11,  by  the  Light  House  Engi- 
neer, Wilmington,  for  furnishing  materials 
and  labor  of  all  kinds  necessary  for  the 
completion  and  delivery  of  the  metal  work 
for  the  Bellevue  Range  Rear  light  station, 
Del. 

Waukegan,  III.— Pier,  Dredging.— Until  2 
p.  m.,  Apr.  20,  by  MaJ.  W.  V.  Judson,  U.  S. 
Engineers,  Milwaukee,  Wis.,  for  building 
pile  pier,  removing  old  pier,  and  dredging 
at  Waukegan  Harbor,  HI. 

Fort  St.  Philip,  La.— Wharf.— Until  10  a. 
m.,  Apr.  20.  by  Capt.  Arthur  Cranston,  Q. 
M.,  New  Orleans,  La.,  for  constructing 
wharf  and  causeway  at  Fort  St.  Philip. 

Edgewater,  N.  J, — Bulkhead,  Pier.— Until 
8  p.  m.,  Apr.  7,  by  Mayor  and  Council,  for 
labor  and  material  for  dredging  and  filling 
and  constructing  pile  crib  bulkhead,  and 
a  pile  crib  bulkhead  and  pier.  Clarence  B. 
Booth,  Borough  Clerk.  WaUon  G.  Clark, 
Engineer,    1128   Broadway.    New   York  City. 

Albany,  N.  Y.— Barge  Canal  Work.— Until 
noon,  Apr.  21,  by  F.  C.  Stevens.  State  Su- 
perintendent Public  Works,  for  three  barge 
canal  contracts  as  follows:  Contract  No.  20. 
Erie  Canal  Sections  2  and  3.  For  dredging 
a  channel  In  the  Mohawk  River  and  per- 
forming work  incidental  thereto  between 
Rexford  Flats  and  Mlndenville.  liength,  53.7 
miles.  Sheets  1  to  136  Inclusive.  2.  Contract 
No.  45.  Erie  Canal  Section  6.  For  the 
construction  of  a  dam  In  the  Oneida  river 
at  Caughdenoy  and  of  liock  No.  24  and  ap- 

Sertatnfng  structures  at  Baldwlnavllle. 
>ength,  O.BB  mile.  Sheets  1  to  54  Inclusive. 
8.  Contract  No.  64.  Erie  Canal  Section  10: 
For  the  Improvement  of  the  Erie  Canal 
from  west  end  of  Contract  No.  9  to  100  feet 
east  of  Gasport  Bridge,  excepting  the  Oak 
Orchard  Creek  crossing.  Length,  10.988 
miles.     SheeU  1   to  68   Inclusive. 

Brooklyn,  N.  Y.— Fencing.— Until  11  a.  m.. 
Apr.  8.  by  Bird  S.  Coler.  Borough  President. 


for    constructing    2.420    Un.    ft..    6    ft.   It!|h 
wooden  raU  fence  on  Mason  SL 

Crab  Island,  N.  Y.— Monument.— ITnUl  11 
a.  m.,  Apr.  25,  by  Maj.  M.  Gray  Zalinsia, 
General  Depot  of  the  Q.  M.  Departmenl 
Washington,  D.  C.  for  canstructlM  granite 
monument  on  Crab  Island.  Xake  Charoplalo. 
N.  T. 

New  York,  N.  Y.— Sprinkling.— Untn  noon 
Apr.''  9.  by  Allen  N.  Spooner,  Commissioner 
of  Docks,  Pier  A,  Battery  PI.,  for  furnlrii- 
ingall  the  labor  and  materials  required  (or 
sprinkling  certain  new  made  land  on  thp 
North  and  Blast  Rivers.  Security  requlrnl 
Is  $2,<00. 

Pittsburg,  Pa.— Siding.  Trestle— Until  II 
a.  m.,  Apr.  3,  by  James  P.  Shaw.  DirKtor 
Charities.  611  Fourth  Ave.,  for  construction 
of  a  siding  and  trestle  at  the  city  farm. 
Marshalsea,    Pa. 

York,  8.  C. — ^Monument.— Until  noon.  Apr 
23.  Capt.  Bl  R.  Stuart.  U.  S.  Kngineett. 
'Charleston.  S.  C,  for  furnishing  material' 
and  constructing  monument  on  Kln^s 
Mountain    Battlefield,    York   County,    a   C. 

Fort  Casey,  Wash,— Caisson  Wells.— Vnill 
11  a.  m..  Apr.  20.  by  Chief  Quartermaster, 
Vanconuvor  Barrack*.  Wash.,  for  con- 
structing six  caisson  wells  at  Fort  Ca«e.v. 
Wash. 

Milwaukee,  Wis,- Pheasant  House.— t'Dtll 
noon,  Apr.  6,  by  the  Park  CommlssioiiMS. 
Frank  P.  Schumacher,  Secretary,  for  ma- 
terial and  doing  all  the  work  iiecessary  aoo 
required   to   fuUy   construct   and   complete  a 

gheasant    house    in    the    Washington    Parli 
00. 

Milwaukee,  Wis.— Breakwater.  —  Until 
noon,  Apr.  6.  by  Park  Commissioners.  Prank 
P,  Schumacher,  Secretary,  for  material  and 
doing  all  the  work  necessary  for  construct- 
ing 600  Un.  ft.  more  or  less,  of  breakwater 
for  the  shore  protection  of  the  L«ke  Sbor* 
Drive.  Bond  for  $4,000  required  with  bid. 
Milwaukee,  Wis. — Cement  Fountaln.- 
UntU  noon,  Apr.  6.  by  Park  Commissions. 
Frank  P.  Schumacher,  Secretary,  for  c«n- 
structing  a  cement  fountain. 

Halifax,  N.  8.— Ice  Plera.— UntU  Apr.  »■ 
for  the  construction  of  three  ice  -piers  in 
the  Annapolis  River  at  AnnapoUs  Royal 
Annapolis  County.  N.  8.  C.  E.  W.  Dodwell. 
Resident  Engineer.  HaUfax,  N.  8.;  E  <> 
Minidge,  Resident  Engineer.  Antlgoniil. 
N.   S. 

St.  Pierre  Les  Becquets,  Que.— Pier.- 
Untll  Apr.  25.  for  construction  of  a  landing 
pier  at  this  place.  J.  L.  Mtchaud.  R»aldcii: 
Engineer,  Merchants'  Bank  Bldg.,  Montreal. 
Que. 

Haterlal8,Hadiliies,SappUes,TooIs,Bte. 


Bids  are  asked    on 
notes     being     arranged 
states: 


foUowing    work,    tbt 
alphabetically 


by 


Washington,  D.  C. — Electric  Hevatora.— 
Until  2  p.  m.,  Apr.  16,  by  Bernard  R.  Green 
Superintendent  of  Construction,  Building  (or 
National  Museum.  Library  of  Caner«*«- 
Washington,  for  furnishing,  dellverinc  »™ 
erecting  In  place  complete,  in  running  or- 
der, the  seven  electric  elevatora  required 
for  the  new  building  for  the  National  Mu- 
seum, In  this  city. 

Washington,  D.  C. — Engine.  Power  Ham- 
mer, Etc.— UnUl  10:30  a.  m.,  Apr.  20.  IT 
Lt  Col.  H.  F.  Hodges.  (Seneral  Purchasing 
OlBcer,  Isthmian  Canal  Commission,  (or 
furnishing  under  Circular  434 — Engine.  Pow- 
er hammer,  belt-driven  punch.  po«r 
sheara,  blacksmith  driUs,  forges,  anvilB. 
Bwage  block  snd  stand,  maDdrlt,  taps,  tin- 
smith's punches,  repair  parts  for  pneumatic 
hanmiers,  brake  shafts  and  handles  <"r 
dump  cars,  steel  plates,  bar  iron,  steel  raila- 
galvanlaed  iron  roofing,  bolts,  rivets.  Mta. 
kevela  and  sheave  chocks  for  barges,  braw 
bushings,   rail  bendera,  barbed  wire,  etc 

Washington,  D.  C— Track  BuppUes— t'nifl 
10:30  a.  m.,  Apr.  S,  by  Lt.  Col.  H.  F.  Hodge». 
General  Purchasing  OlBcer,  Isthmian  CanaJ 
Commission,  for  ramlshing  under  Clrcnlar 
433 — Steel  rails,  angle  bars,  track  spikes  and 
bolts,  frogs;   switches,  switch  stands,  elc 

Atlanta,  Oa.— Ice  Making  Ptant.— I'ntll  1» 
a.  m.,  Apr.  2,  by  R.  V.  Ladow.  Superin- 
tendent of  Prisons.  Washington.  D.  C,  iw 
furnishing.  deUvering  and  InstaUlng  an  Ice- 
making  or  refrigeratlag  machine  wth  sa; 
monia  condenser  and  other  work  at  the  i. 
S.  penitentiary.  Atlanta,  Oa. 

Chicago,  III.— Arc  Light  Carboo8.-Untll  11 
a.  m..  Apr.  8,  by  WlUlam  CarroU.  City  Bjc- 
trielan.  12  aty  Hall,  for  furnishing  :.0«0.00» 
arc  light  carbons. 

Winfleld,  Kan,— Generator,  Englnt^— UnlU 
2  p.  m.,  Apr.  29,  by  State  Board  of  Control. 
Capitol,  Topeka.  for  a  75  K.  W.  «';»rt,'^; 
rent  generator  and  engine  for  School  w 
Feeble  Minded  Youth.  John  F.  Sttn«<»- 
State   Architect,   Topeka. 
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Holyoke,  Man. — Pipe,  Caatlngs.— Until 
I:3«  p.  m..  Apr.  10,  by  Board  Public  Works, 
Oscar  C.  Ferry,  Assistant  Clerk,  for  fur- 
nishing; cast  iron  water  pipe  and  special 
castings. 

Jackson,  Mich, — Roller,  Grader.— Until  7:30 
p.  m..  Apr.  3,  by  J.  F.  Harrison,  Superin- 
tendent Public  Works,  for  supplying  city 
with  a  10-ton  road  roller  and  a  street 
grader. 

Brooklyn,  N,  Y.— Derricks.— Until  11  a.  m., 
Apr  8,  by  Bird  S.  Coler.  Borough  President, 
for  furnishing  and  delivering  six  steel  frame 
traveling  derricks  with  vertical  gasolne 
hoisting  engines. 

Brooklyn,  N.  Y.— Tar  Trucks,  Road  Ma- 
chines.—Until  11  a.  m..  Apr.  8.  by  Bird  S. 
Coler.  Borough  President  for  furnishing  and 
deUvering  three  tar  melting  and  gravel 
beating  trucks;  also  three  road  machines, 
three  extra  sets  of  blades,  one  wheel  scraper 
and  two  drag  scrapers. 

Lono  Island  City,  N.  Y.— Broken  Stone.— 
Until  11  a.  m..  Apr.  8,  by  Joseph  Bermei, 
President  Queens  Borough,  Bth  St.  and 
Jackson  Ave.,  Long  Island  City,  New  York, 
for  furnishing  and  delivering  ,5.000  cu,  yds. 
of  limestone,  %  in.,  400  cu.  yds.  of  lime- 
stone screenings,  1,000  cu.  yds.  of  lime- 
stone. IH  in.,  2,926  cu.  yds.  of  trap  rock 
screenings,  6,475  cu.  yds.  of  trap  rock,  1% 
In.,   2,100   cu.    yds.    of   trap    rock    %    in. 

New  York,  N,  Y.— Road  Roller.— Until  3 
p.  m..  Apr.  9.  by  Park  Board,  Arsenal  Bldg., 
Sth  Ave.  and  64th  St.,  for  fumlahlng  and 
delivering  a  12-ton,  3  wheel,  steam  road 
roller. 

New  York,  N.  Y,— Mould.— Until  3  p.  m., 
Apr.  9,  by  Park  Board.  Arsenal  Bldg..  5th 
Ave.  and  64th  St.,  for  furnishing  and  de- 
livering 10,000  cu.   yds.  of  mould  on  parks. 

New  York,  N.  Y.— Grass  Sod.— Until  3  p. 
m.,  Apr.  9.  by  Park  Board,  Arsenal  Bldg.. 
Sth  Ave.  and  64th  St.,  for  furnishing  and 
delivering  ."iOO.OOO  sq.  ft  of  grass  sod  where 
required   in   parks. 

New  York,  N,  Y.— Boilers.- Until  2  p.  m.. 
Apr.  8,  by  John  H.  O'Brien,  Commissioner 
Water  Supply,  Gas  and  Eaectriclty,  13  Park 
Row.  for  furnishing,  delivering  and  erecting 
four  water  tube  boilers,  with  economizer, 
steam  and  auxiliary  piping,  feed  water  heat- 
ers and  high  pressure  drip  return  system 
and  all  foundations,  with  their  appurte- 
nances, complete,  in  the  boiler  room  of  the 
179tb   St.   pumping  station. 

New  York,  N.  Y.— Fire  Hose.— Until  10:30 
a.  m..  Apr.  3.  by  Nicholas  J.  Hayes,  Fire 
Commissioner.  157  K.  67th  St.,  for  furnish- 
ing and  delivering  20,000  ft.  of  3  In.,  5  ply 
rubber  fire   hose. 

Oswego,  N.  Y.— Pipe.  Specials.— Until 
noon.  Apr.  7,  by  Department  of  Water,  F. 
w.  Ormsby,  Secretary,  for  furnishing  and 
delivering  cast  iron  pipe  and  special  cast- 
ings for  the  I.,ake  'water  E^xtension.  See 
under  Bids  Asked— Water  Supply. 

Syracuse,  N.  Y, — Boilers.— Until  11  a.  m., 
Apr.  4.  bv  Frank  X.  Wood,  Purchasing 
Agent,  406  Court  House,  for  furnishing 
Onondago  County  Penitentiary  two  200  H. 
P.  internally  fired  boilers. 

White  Plains,  N.  Y,— Pumping  Engine.- 
yntll  noon.  Apr.  17.  by  John  N.  Heeney, 
Superintendent,  for  one  2.000.000  gallon 
triple  expansion,  direct  acting  condensing 
pumping  engine  erected  complete  on  founda- 
tion in  pumping  station,  Orchard  St.,  Whte 
Plains. 

Cincinnati,  O. — Pipe.  Specials.- Until 
noon.  Apr.  2,  by  Board  Public  Service,  John 
J.  Wenner.  Clerk,  for  furnishing  and  deliv- 
ering cast  iron  pipe  and  special  castings 
for  the  water  mains  required  for  the  water 
distribution  system  of   the  city  during     the 


Youngstown,  O. — Fire  Hydrants. — Until 
Apr.  6,  by  Board  Public  Works.  W.  H.  Mc- 
Mullln.  Clerk,  for  furnishing  60  flre  hy- 
drants. 

Graen  Bay,  Wis. — Electric  Elevator. — 
Until  3  p.  m.,  Apr.  25,  by  James  Knox  Tay- 
lor, Supervising  Architect.  Washington,  D. 
C,  for  an  electric  passenger  elevator  In  the 
TJ,  8.  Post  OlBce  and  Court  House  at  Green 
Bay.  Wis. 


CONTRACTS  LBT. 

The  fotlowtng  contracta  have  been  let  re- 
cently: 

Arkadelphia,  Ark. — Corrugated  Culverts. — 
Arkansas  Corrugated  Metal  Culvert  Co.,  Lit- 
tle Rock,  for  tne  furnishing  of  corrugated 
culverts  to  take  place  of  all  wooden  bridges 
In   county. 

San  Diego,  Cal.^ — Sewer.— C.  H.  Julian,  at 
)7,000.  for  installing  the  C  St.  sewer  from 
Fourth  to  Indiana  St.  The  sewer  is  to  be 
a  12-lnch  main. 

Boise,      Idaho. — BHectrlc     Railway.— Donald 


Grant  Co.  for  constructing  Goodlng-Mllner 
Electric  Ry.  The  power  plant  Is  to  be 
erected  at  Salmon  Falls  on  Snake  River. 

Streator.  III. — Street  Railway.— The  Cen- 
tral Illinois  Construction  Co..  for  the  con- 
struction of  the  Streator-Ottawa  branch  of 
the  Chicago,  Ottawa  &  Peoria  Interurban 
Line. 

Indianapolis,  Ind. — Sewers. — Indianapolis 
Construction  Co.  16  Brandon  Block,  Indian- 
apolis, for  the  building  of  a  sewer  In  first 
alley  north  of  E^ene  St..  from  Barnes  St. 
to  a  point  13  ft.  west  of  Annette  St,  at 
$1.97  a  lln.   ft. 

Indianapolis,  Ind. — Sewer.- Sheehan  Con- 
struction Co.,  Indianapolis,  for  the  construc- 
tion of  a  sewer  In  alley  north  of  Udell 
St.,  from  Barnes  St.  to  a  point  13  ft.  west 
of  Annette  St,  at  J1.96  a  lln.   ft 

Indianapolis,  Ind. — Laundry  Building. — J. 
C.  Pierson  &  Son,  230  B.  Ohio  St..  Indian- 
apolis, for  the  construction  of  a  laundry 
building  at  the  City  Hospital.  The  contract 
for  wiring  has  been  let  to  Sanborn-Marsh 
Blectric  Co.,  Indianapolis. 

South  Band,  Ind. — Electric  Railway.— J.  O. 
Young,  for  the  construction  of  27  miles  of 
interurban  road  between  South  Bend  and 
Laporte.  A.  C.  Showalter  has  the  contract 
for  the  overhead   equipment. 

Fort  Dodge,  la. — Sewer.— Claus  A.  Kllng, 
for  the  construction  of  the  Hospital  sewer, 
at    f2.610. 

Independence,  Kans. — Brick  Paving. — E. 
P.  Delone  &  Co.,  for  laying  brick  pavement 
on  Sycamore  St.,  from  Ninth  St.,  west  to 
the  city  limits,  and  on  Ninth  St.,  from 
Main  to  Railroad  St.,  17  blocks  altogether 
at  t67,000.  The  specifications  call  for  one 
course  of  brick  and  aA  asphalt  filler. 

Covington,  Ky. — Street  Work.- Daniel 
Trapp,  for  grading,  curb  and  brick  paving 
Russel  Ave.,  from  Fifth  to  Sixth  St.,  and 
from  Third  to  Fifth  St,  and  Fifth  St.,  from 
Russell  Ave.  to  Philadelphia  St.  Edward 
McKenna,  for  grading,  curbing  and  brick 
paving  Seventeenth  St.,  from  Greenup  St. 
to  Bastern  Ave.,  and  from  Trevor  St.  from 
Scott   St.   to  Garrard  Ave. 

Shelbyvllle,  Ky.— Electric  RaUway.— M.  J. 
HcClusky,  for  ballasting  the  extension  of 
the  Louisville  &  Eastern  Electric  Ry.,  from 
Beechwood,  Jefferson  County,  to  Shelby- 
vllle. 

Fltchburg,  Mass.— Bridge.— Ftancls  A.  Mc- 
CauUff,  for  the  erection  of  a  stone  arch 
bridge  over  the  Nashua  River,  at  $14,255. 
The  stone  to  be  used  is  granite  with  wing 
walls  of  same  material. 

Nlles,  Mich. — Sewers.— C.  H.  Defrees.  for 
the  building  of  sewers  on  Front  St.  from 
Desatx  to  Pokagon,  and  oh  Elm  St.,  from 
Lincoln  to  River.  John  Algate,  for  build- 
ing sewers  on  Pokagon  St.  from  Grant  to 
Brookfield  and  on  Fourth  St..  from  Green 
south  to  Cbamplaln.  Cherry  from  Fifth  to 
Ninth. 

Duluth,  Minn. — Sewers.- E.  Engle,  for 
building  sewer  on  Seventh  St.,  from  Tenth 
Ave.  to  ESeventh  Ave.,  and  on  Fifth  St.. 
from  Twelfth  Ave.  to  Thirteenth  Ave.,  at 
about  $1,600. 

Ely,  Minn. — ^Water  and  Sewer  System. — 
Contracts  for  the  extension  of  the  city 
sewer  and  water  systems  westward  have 
been  let  as  follows:  General  contract  for 
labor  to  William  Vuoti  at  $9,831.  The  con- 
tract for  water  pipe  was  let  to  the  Mar- 
shall-Wells Hardware  Co..  of  Duluth  at 
$28.25  per  ton.  Sewer  pipe  contract  was 
let  to  the  Standard  Salt  &  Cement  Co..  of 
Toledo  for  $836.13.  The  contract  for  hy- 
drants and  valves  was  let  to  James  B.  Clow 
&  Co.  of  Chicago  for  $29.25  each  for  hy- 
drants and  $13  each  for  valves.  The  con- 
tract for  fittings  was  let  to  the  Northwest - 
em  Foundry  of  Minneapolis  for  $100.85. 

St.  Paul,  Minn.— Bridge  Work.— George  W. 
Oakes  &  Co.,  for  removing  the  remains  of 
two  piers  of  the  proposed  Broadway  bridge 
at   $13,676. 

Sugar  Creek,  Mo. — Broken  Stone  Plant. — 
The  Freeborn  Engineering  &  Construction 
Co.,  Kansas  City,  for  the  engineering  and 
construction  work  on  the  plant  of  the 
Crushed  Stone  &  Filler  Co. 

Seward,  Neb, — Sewer.— C.  D.  Stoddard, 
sewers  for  Districts  No.  4  and  6  at  $2,476. 

Auburn,  N,  Y, — Sewer  and  Sewage  Dis- 
posal Plant. — Thomas  Viscount,  Effiaabeth, 
N.  J.,  for  constructing  the  sewers  in  the 
Fourth,  Fifth,  Sixth  and  Seventh  wards,  at 
$79,487  and  the  Beckwlth  Co.,  Herkimer,  for 
constructing  the  sewage  disposal  plant,  at 
$39,944.  John  W.  Cronln,  SyracusSr  for 
flushing  and  sprinkling  the  city  streets,  at 
$129   per  week. 

Newbern,  N.  C. — Street  Work.- Alaop  & 
Pierce,  Newport  News,  Va.,  constructing 
sidewalk  at  83  cents  per  sq.  yd.,  and  Peeler, 
Blame  &  Fisher,  Salisbury,  N.  C,  for  put- 
ting in  curbing  at  20  cents  per  running  ft. 

Wilson,  N.  C. — Street  Work.— The  Special, 


ty  Construction  Co..  Norfolk.  Va..  for  the 
construction  of  several  miles  of  granolithic 
sidewalk  paring  at  10  and  15  cents  per  m- 

Steubenvllle,  O. — Sewer. — Floto  Bros.,  for 
the  construction  of  a  6  ft  sewer,  and  The 
Carnegie  Steel  Co:,  for  the  construction  df 
an  8  It.  sewer. 

Jackson,  O. — Sewer  System.— J.  A.  Grimes 
Engineering  Co.,  Portsmouth,  O.,  at  $12,377 
for  materials  and  labor  for  constructing 
sewers  for  this  city. 

Allentown,  Pa. — Sewer. — Geo.  H.  Hardner 
for  constructing  sewer  In  Tilghman  St. 

Hempfleld,  Pa.— Road  Work.— A.  Fogel, 
Hollldaysburg,  Pa.,  for  constructing  state 
road  In  Hempfleld  Township, 

Chattanooga,  Tenn. — Sewers. — Noll  Con- 
struction Co.,  at  $55,542,  for  constructing 
Cheetnnut  St.,  and  at  $5,520  for  Missionary 
Ave.  sewer. 

Seattle,  Wash. — Sewer.— Grant,  Smith  * 
Co.,  for  the  construction  of  the  Gre«i 
Lake  division  of  the  North  Tmnk  sewer 
system,  at  $931,462.  The  Green  L«ke  div- 
ision is  the  largest  of  the  six  divisions  of 
the  North  Trunk  Sewer  system.  The  total 
length  of  pipe  to  be  used  in  this  division 
is  six  miles  and  the  pipe  will  vary  In  slxe 
from  3  ft.  to  11%  ft.  In  diameter.  The 
heaviest  construction,  is  a  4,000  ft.  tunnel 
that  will  carry  the  pipe  line  underneath  the 
University  Boulevard  addition.  The  work  is 
to  be  completed  within  two  years. 

Monroe,  Wis. — Bridge. — The  Freeport 
Bridge  Co.,  for  the  construction  of  Skinner 
bridge,  2H  miles  northeast  of  Browntown, 
|Lt  $1,889. 

PROJECTBD  WORK. 
Bridges. 

Items  Arranged  Alphabetically  by  Stated. 

Coluaa,  Cal. — County  Commissioners  have 
adopted  plans  for  five  new  steel  structures. 
They  will  be  of  steel  with  concrete  floor 
resting  on  stone  piers. 

Pasadena,  Oal.— City  Council  Is  conslde't- 
Ing  erection  of '  bridge  over  the  arroyo  'be- 
tween Pasadena  and  Linda  Vista.  Plans 
have  been  submitted  for  a  steel  bridge  to 
coat  $25,000  and  a  reinforced  concrete  struc- 
ture to  cost  $20,000. 

Washington,  D.  C',— BUI  is  before  Congress 
providing  that  District  of  Columbia  con- 
struct a  bridge  over  the  eastern  branch  of 
the  Potomac  at  foot  of  Half  St.  to  Olesboro 
Point.  The  bridge  would  cost  about  $600,000 
and  consequently  will  probably  not  be  con- 
structed for  some  time. 

Jacksonville,  Fla. — County  Engineer  Bar- 
nard is  preparing  profiles  of  the  county 
bridges  ordered  constructed  by  County  Com- 
missioners. 

Atlanta,  Oa, — County  Commissioners  have 
decided  upon  specifications  for  new  bridge 
over  Peachtree  Creek.  Structure  will  be  of 
straight  girder  construction  of  concrete  and 
will  cost  between  $25,000  and  $30,000.  Robert 
H.  Maddox  is  County  Commissioner. 

Columbus,  Ga. — County  Conmilssloners  are 
considering  building  concrete  bridge  over 
Roaring  Creek  north  of  Columbus  by  convict 
labor. 

Ottumwa,  la.  —  County  Supervisors  are 
having  plans  drawn  for  a  bridge  to  be  erect- 
ed over  the  Des  Moines  River  at  CUffland. 

tafayette,  Ind,  —  County  Commissioners, 
Alvln  C.  Baker.  Chairman,  propose  to  erect 
60-ft.  bridge  over  Pine  Creek  on  the  Hilden- 
brand  Road.     Estimated  cost  is  about  $2,500. 

Bossier,  La — Election  is  to  be  held  to  de- 
cide on  site  for  bridge  over  Red  River  at 
Crockett  or  Milam  St  J.  E.  T.  Fuller  Is  in- 
terested. 

Hancock,  Mich. — Bonds  for  $25,000  will  be 
Issued  for  repairs  to  the  bridge  crossing 
the  ravine  near  the  Kerredge  Theater  and 
over  Ravine  St. 

Kansas  City,  Mo. — ^Flans  have  been  coih- 

gleted  for  the  viaduct  to  be  erected  at  Main 
t,  this  city,  and  have  been  submitted  to 
.Tarvls  Hunt,  Architect,  Monadnock  Bldg., 
Chicago,  111.,  for  his  approval.  The  viaduct 
Is  to  be  1,380  ft  long  and  will  have  16  steel 
arches.  It  Is  to  be  built  for  the  Commercial 
Improvement  Co. 

Niagara  Falls,  N.  Y.— Bill  Is  before  State 
Assembly  to  lncori>orate  the  Lower  Bridge 
Co.,  with  power  to  associate  with  other  in- 
dividuals or  companies  In  the  United  States 
or  Canada  for  the  construction  and  main- 
tenance of  a  bridge  over  Niagara  River. 

Cortland,  N.  Y. — ^Dwlght  Coleman,  City 
Engineer,  has  completed  plans  for  two  rein- 
forced concrete  bridges  to  be  built  this 
spring  on  North  Main  St.  Bridges  will  have 
spans  of  about  20  ft. 
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Oneida,  N.  Y. — Conference  has  been  held 
between  ctty  offlcials  and  engineers  of  New 
York  Central  &  Hudson  River  R.  R.  regard- 
log  construction  by  railroad  of  new  bridge 
on  Lenox  Ave. 

Columbus,  O. — Bill  Is  before  State  Legis- 
lature to  permit  citizens  of  Cincinnati  to 
lower  bridges  over  the  Ohio  Canal  in  certain 
portions  of  that  city.  Charles  E.  Perkins, 
Columbus,  is  Chief  ESnglneer  State  Board  of 
Public  Works. 

PIqua,    O Board    of    Public    Service    has 

asked  County  Commissioners  to  replace 
bridge  over  the  Hydraulic  at  South  St.  with 
a  larger  and  stronger  structure. 

Urbana,  O. — County  Commissioners  have 
accepted  specifications  for  Ave  new  bridges 
and  have  Instructed  county  engineer  to  pre- 
pare plans  for  five  more. 

Warren,  O. — City  Engineer  has  plans  un- 
der way  for  bridge  over  the  Erie  and  B.  & 
O.  R.  R.  tracks  at  South  Tod  Ave. 

Honasdale,  Pa.  —  County  Commissioners 
have  confirmed  reports  of  viewers  for  erec- 
tion of  bridges  In  Salem  and  Mount  Pleasant 
township. 

Pottstown,  Pa.  —  County  Commissioners, 
Norrlstown,  Fa.,  may  rebuild  county  bridge 
In  this  city. 

Oil  City,  Pa. — Venango  County  Conunis- 
sloners,  Franklin,  Pa.,  are  to  rebuild  Pe- 
troleum bridge  In  this  city. 

Pottsvllle,   Pa PotUville   Union   TracUon 

Co.  has  prepared  plans  for  a  new  bridge  on 
Maunch  Chunk  St.  over  the  Reading  B.  R. 
tiacks. 

Reading,  Pa. — County  Commissioners  have 
approved  'petition  for  new  bridge  over  Ha)* 
Creek  at  Trap  Rock,  below  Birdsboro.  Esti- 
mated coat  Is  $2,200. 

Dallas,  Tex. — Mayor  Hay.  according  to  re- 
ports, is  to  recommend  construction  of  a 
concrete  bridge  over  Mill  Creek  at  Gano  St. 
Ogden,  Utah. — A.  F.  Parker,  City  Bnglneer. 
has  submitted  to  City  Council  an  estimate 
on  the  cost  of  the  proposed  bridge  over  the 
Ogden  River  at  the  mouth  of  Ogden  Canyon, 
as  follows:  Steel  bridge,  {4,000;  concrete 
arch,  $4,810:  tiling  and  culverts,   $1,711. 

Hudson,  Wis. — Local  Board  of  Trade  has 
made  appropriation  to  secure  engineering 
advice  regarding  the  cost  and  feasibility  of 
building  a  bridge  over  Lake  St.  Croix. 


Railroads 
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Knobel,  Ark. — Luehrman  &  Western  R.  R. 
Co.  has  been  chartered  and  proposes  the 
construction  of  a  railroad  from  Luehrman  on 
the  Iron  Mountain  R.  R.  to  Revno,  In  Clay 
County.  Capital  stock  Is  $20,000  and  length 
of  proposed  road  Is  9^  miles.  Qeorge  BTw. 
Luehrman,  St.  Louis,  Mo.,  Is  President  and 
W.  M.  Alexander.  Knobel,  Ark.,  Is  Secre- 
tary and  Treasurer. 

Cos  Angeles,  Cal. — Los  Angeles  A  Port 
Orient  R.  R.  is  stated  to  have  secured  right 
ef  way  for  the  standard  gage  railroad  from 
this  city  to  Hermoso  Beach.  Construction 
work  at  the  latter  place  Is  already  under 
way.  W.  H.  Carlson,  President  Consolidated 
Bank,  Is  President  of  the  Los  Angeles  tk 
Port  Orient  R,   R, 

San  Olego,  Cal. — San  Diego  &  Arizona  Ry., 
a  new  railway,  has  filed  condemnation  suits 
to  secure  site  for  Its  proposed  car  shops.  It 
Is  reported  that  at  least  25  permanent  build- 
ings, including  a  roundhouse  and  repair 
shops,  are  to  be  constructed  at  a  cost  of 
$600,000. 

Denver,  Colo. — Advices  from  this  city  state 
that  work  will  be  started  May  1  on  the  con- 
struction of  the  flrst  section  of  the  Denver. 
Laramie  &  Northwestern  R  R.  The  first 
section  will  extend  from  Denver  to  Fort  Col- 
lins and  the  estimated  cost  Is  $1,200,000. 
Final  surveys  preliminary  to  awarding  con- 
tracts are  stated  to  have  been  made.  Col. 
R  H.  Dwyer  is  Chief  Engineer. 

Atlanta,  Qa. — Georgia,  Alabama  &  West- 
em  R.  R.  Co.  has  been  chartered  and  pro- 
poses the  construction  of  a  60-roile  line 
from  Camilla  to  Newton,  Baker  County,  and 
thence  through  Baker  and  Calhoun  Cnuntlex 
to  Fort  Gaines.  Capital  stock  Is  $300,000  and 
principal  offices  are  at  Atlanta.  The  Incor- 
porators are  J.  A.  Kauffman,  J.  A.  McLeay. 
J.  B.  Shaw,  Atlanta:  C.  V.  Sprinkle.  Vln- 
cennes,  Ind.:  G.  L.  Wade.  C.  B.  Watt.  Ben- 
nett &  Cox,  W.  W.  Spence.  McRae  &  Mc- 
Neil. Camilla:  R.  L.  and  W.  H.  Hale,  H.  A. 
Ledbetter.  W.  T.  Livingston.  Newton:  H.  M. 
Calhoun,  W.  J.  Horseley.  B.  H.  Askew.  J.  S. 
Coawart.  W.  G.  Saunders,  1^  F.  Murray. 
Arlington,  and  W.  H.  Hattaway.  BlufTton. 
Of  these  C.  V.  Sprinkle  VIncennes,  Ind..  Is 
stated  to  be  principally  Interested. 

Chicago,  III.— The  Interlake  R.  R  Co.  has 
been  chartered  with  nominal  ciipltal  stock  of 
$5,000  and  principal  offlcp  In  Chk'aRO.  The 
<~ompany   proposes    to   construct     a     railroad 


from  Lake  Michigan  to  Fox  Lake,  In  Lake 
County.  The  incorporators  and  first  board  of 
directors  are  Otto  Hopper,  S.  N.  Conway, 
Martin  D.  Smith,  A.  F.  Struckman  and  S.  S. 
Welcher. 

East  St.  Louis,  III. — The  Terminal  Exten- 
sion R  R  Co.  lias  been  formed  here  for  the 
purpose  of  constructing  a  railroad  from  a 
point  In  St.  Clair  County  on  the  Mississippi 
River  eastwardly  to  a  point  opposite  St. 
Louis.  The  project  Is  said  to  be  In  the  In- 
terest of  the  Terminal  Railroad  Association. 
of  St.  Louis,  Mo.  The  capital  stock  Is  $26,000 
and  the  incorporaton^  and  directors  are: 
Tancred  P.,  Horace  J.,  Richard  J.,  E.  W. 
Bggmann  and  Herman  A.  Kriebohm. 

Danville,  Ky.  —  Southern  Kentucky  A 
Northern  Georgia  R  R  Co.  is  planning  to 
commence  construction  work  and  has  already 
let  a  contract  to  Anthony  Cruso,  Cincinnati, 
O.,  for  the  construction  of  20  miles  of  Its 
Kentucky  Division — the  Danville,  Seottsville 
&  Columbia  R  R  The  projected  length  of 
the  road  Is  750  miles  and  It  will  run  from 
McKlnney,  Ky.,  to  Savannah,  Ga.  Max  Levy, 
Cincinnati,  O.,  is  interested.  The  headquar- 
ters of  the  Danville,  Seottsville  A  Columbia 
R  R  is  at  Danville. 

Frankfort,  Ky. — Cairo  &  Normern  Ry.  Co. 
has  filed  articles  of  Incorporation  and  pro- 
poses the  construction  of  a  railroad  from 
Ft.  JeRerson,  In  Ballard  County,  on  the 
Mississippi  River,  to  Bristol,  Va..  near  the 
junction  of  the  Virginia,  North  Carolina, 
Georgia,  Kentucky  and  Tennessee  line.  The 
capital  stock  Is  $500,000  and  the  incorpor- 
ators include:  L.  W.  Goode  and  E.  E.  Wes- 
ton, of  New  York,  and  M.  W.  Kelly,  of  Mad- 
ison, Wis.;  W.  A.  Usher,  R.  E.  Lockrldge,  B. 
A.  Neal,  H.  C.  Neal.  E.  S.  Beaumont,  Ar- 
thur B.  Thomas,  F.  R  Allen  and  C.  B. 
Goode,  residents  of  Mayileld,  Ballard  and 
other  western  Kentucky  cities. 

Louisville,  Ky.— Louisville  A  Nashville  R 
R,  W.  H.  Courtenay,  Chief  Engineer,  Louis- 
ville, will  build  an  underpass  between  8th 
and  10th  Sts.,  at  a  cost  of  about  $140,000. 

Annapolis,  Md.— The  Washington,  Patux- 
ent  A  Drum  Point  R  R.  Co.  has  applied  for 
Incorporation,  and  proposes  to  construct  and 
operate  a  railroad  by  either  steam  or  elec-i 
triclty  from  a  point  on  the  Chesapeake 
Beach  R  R  in  Calvert  or  Anne  Arundel 
Counties,  east  of  the  Patuxent  River, 
through  these  counties  to  Drum  Point  and 
Solomon's  Island,  at  the  mouth  of  Patuxent 
River.  The  caplUl  stock  is  to  be  $250,000. 
Those  interested  include:  C.  A.  M.  Wells, 
Joseph  R.  Owens,  Rexford  M.  Smith.  Wal- 
lace A.  Bartlett  and  Charles  A.  Wells,  of 
Prince  George's  Coun^;  Ira  J.  Baker  and 
Charles  C.  Mayer,  of  Washington. 

Roma,  N.  V. — Rome  A  Osceola  R  R  Co. 
has  been  Incorporated  and  proposes  the  con- 
struction of  a  standard  gage  road  from  Rome 
to  Osceola.  26  miles  north. 

Austin,  Nev.— Nevada  Central  R  R  Is 
stated  to  be  considering  the  construction  of 
a  branch  line  to  Wonder,  Falrvlew  and 
Rawhide.  E.  Daggett,  Austin,  Nev.,  Is  Gen- 
eral Manager. 

Mutual,  Okla. — Residents  of  this  place 
have  organised  a  company  for  the  construc- 
tion of  a  railway  from  Fort  Supply,  In 
Woodward  County,  to  Oklahoma  Clt}-,  160 
miles.  Charter  has  been  obtained  and  capi- 
tal stock  set  at  $2,000,000.  The  railroad  Is 
to  be  known  as  the  Canadian  Valley  R  R 
Those  Interested  Include:  P.  M.  Crawford, 
J.  H.  Cox,  Levi  Morgan,  E.  O.  McCain.  T. 
T.  Thomas,  Thos.  H.  Martin,  and  George 
W.  Meyers,  all  of  Mutual. 

Dyersburg,  Tenn. — Surveys  and  estimates 
have  been  made  by  Capt.  J.  J.  WllllaBis,  C. 
B.,  Jackson,  Tenn.,  for  the  proposed  railroad 
from  this  city  to  Dyersburg,  40  miles.  Col. 
Tom  W.  Neal.  Dyersburg,  is  President. 

Johnson  City,  Tenn. — Advices  from  Knox- 
vllle  state  that  South  &  Western  R  R  is 
to  Increase  Us  stock  and  provide  a  fund  for 
building  the  road  into  Charleston,  S.  C.  It 
is  also  stated  that  the  present  construction 
force  will  be  doubled.  M.  J.  Caples,  John- 
son City,  Is  Chief  Engineer. 

Marshall,  Tex. — Press  reports  state  that 
the  Sabine  Valley  Ry.  Co.  has  been  organ- 
ized In  this  city  with  the  Intention  of  con- 
structing a  standard  gage  railway  from 
Marshall  to  Port  Arthur,  a  distance  of  200 
miles.  The  route  of  the  proposed  road  has 
been  surveyed  and  much  nrelimlnary  work 
has  already  been  done.  The  road  Is  being 
financed   by   eastern   capitalists. 

Electric  Railways. 
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Catlln,  III. — It  la  reported  here  that  the 
Illinois  Traction  System.  Champaign,  III.,  Is 
securing  right  of  way  for  an  extension  of 
its  line  from  this  place  to  Fairmont  and 
Bennetts  Station  and  thence  to  Homer. 

Streator,  III. — According  to  a  reported 
utatement  of  General  Manager  Chubbuck.  of 


Ottawa,  III.,  the  Chicago,  Ottawa-  A  Peotit 
interurban  line  has  awarded  contract  tar 
bulIdlOK  its  Streator-Ottkwa  branch  u>  the 
Central  Illinole  Construction   Co. 

Evansvllle,  Ind. — ^Directors  of  the  Eniu- 
ville  A  OIney  Tioction  Co.  have  decided  to 
order  a  survey  of  the  Une  at  once.  Tbe 
proposed  road  will  croas  the  Wabash  RlT«r 
at  Mt.  Ckrmel. 

South  Bend,  Ind. — Wosk  Is  stated  to  hatt 
been  started  on  the  South  Bend-Laporie  Vmt 
of  the  Chicago,  South  Bend  A  Northern  In- 
diana Ry..  Samuel  Murdock,  President, 
South  Bend.  It  Is  proposed  to  construct  V 
miles  of  track  In  45  daya 

Winchester,  Ind. — Promoters  of  Decatui- 
Richmond  traction  line  will  hold  a  meetUit 
here  on  Apr.  6.  at  which  time  an  organha- 
tlon  will  be  effected  for  the  purpose  of  float- 
ing stock  in  the  proposed  Une. 

Coffey  vllle,  Kan. — The  Kansas  Tnctkni 
Co.,  a  corporation  chartered  about  a  yetr 
ago,  has  placed  a  force  of  surveyors  In  the 
field  to  lay  out  an  electric  Une  from  here  to 
lAwrence,  with  branches  from  Lawrence  to 
Topeka  and  Kansas  City.  It  Is  estimated 
that  the  Une  will  be  216  mllee  long  and  that 
Its  total  cost  will  average  $23,600  a  mile. 
Paul  Julian,  of  Indianapolis.  Ind.,  has  charre 
of  the  survey.  The  project  Is  said  to  be 
financed. 

Sringflald,  Mass.— Springfield  Street  Ry 
Co.,  1  Main  St..  Springfield,  has  appUed  for 
fmnchlse  in  Chicppee  Flails  for  an  extensloB 
of  lU  East  Main  St.  line. 

Qardiner,  Me — The  construction  of  SB 
electric  railway  between  Topsham  and  Qard- 
iner Is  projected.  Road  would  be  about  IT 
miles  long.  Amos  F.  Gerald.  Fairfield,  U*., 
is  interested. 

Kansas  City,  Mo.— Kansas  City-Leaven- 
worth  Electric  Ry.  Co.  is  stated  to  have  se- 
cured controlling  Interest  in  the  Kansas  CItr 
A  Olathe  R  R  Co..  A.  F.  Hunt.  Presideat 
39th  St.  and  Genesee  St.,  Kansas  City.  Tb* 
Kansas  City  and  Olathe  line  runs  from  tSUi 
St.  and  state  Une  to  Olathe.  Kan.,  22  miiti. 
It  Is  operated  by  gas-electric  power,  but  tbe 
new  owners  will  convert  it  into  an  overiiead 
trolley  line. 

Bozeman,  Mont.— Gallatin  Valley  Electric 
Ry.  Co.  has  died  Its  articles  of  Incorpoiatlon. 
and  according  to  H.  L.  Casey,  PresMent  of 
the  Gallatin  Valley  Club,  work  wlU  be 
pushed  actively. 

Ashevllle,  N.  C. — Final  surveys  for  tbe 
proposed  AshevUIe-Hendersonvllle  electric 
railway  are  reported  to  have  tieen  completed. 
Offices  of  the  company  are  In  the  Ostes 
BIdg.,  Ashevllle. 

Tulsa,  Okla. — Cherokee  Belt  A  IntemrbsB 
R  R  Co.,  of  Tulsa,  has  been  chartered  with 
a  capital  stock  of  $500,000  and  proposes  to 
construct  and  operate  a  belt  line  and  Inter- 
urban line  through  the  counties  of  Cage. 
Tulsa.  Rogers  and  Mayes  from  a  point  oa  the 
Midland  Valley  Railroad  to  a  point  on  the 
Missouri,  Kansas  A  Texas  Ry..  the  line  to 
cost  not  more  than  $10,000  per  mlla.  Tbe 
Incorporators  are  F.  E.  Hontee  of  Kanns 
City,  C.  W.  Butterworth  of  Tulsa.  J.  R. 
Caudle,  K.  Peas  and  A.  E.  Leap,  all  of  Ool- 
llnsvIUe,  Okla. 

Hanover,  Pa. — Hanover  A  McShenystowii 
Street  Ry.  Co.  contemplate  extending  lt> 
line  from  McSherrystown  to  New  Oxford.  5 
miles,  and  from  that  point  to  Berlin  Junc- 
tion. A  contract  for  the  extension  of  the 
line  to  Llttlestown,  7  miles,  has  already  been 
let  to  John  Dobbling,  and  is  to  t>e  completed 
by  July  1. 

Monongahela,  Pa. — Monongahela  A  Carroll 
Street  Ky.  Co.,  George  Hosack.  President 
Pittsburg,  Pa.,  has  been  granted  franchlee 
over  Park  Ave.  to  the  city  limits,  work  to  be 
started  within  six  months.  It  Is  proposed  to 
extend  the  line  to  Washington. 

West  Chester,  Pa.— West  Chester  A  Via- 
mington  Electric  Ry.  has  secured  piactically 
all  of  its  right  of  way  between  Wilmington 
and  Brandywlne  Summit  and  proposes  to 
commence  construction  work  by  Apr.  1.  The 
Eiistem    Railway   Construction   Co.    was  or- 

fnlzed  recently  to  buttd  the  road.  0«i»M 
O'Connell.  West  Chester.  Pa..  Is  Secre- 
tary of  the  construction  company. 

Jacksonville,  Tex — R  H.  Norton,  repre- 
senting the  Berry  Construction  Civ,  Boston. 
Mass.,  has  asked  franchises  and  right  of  way 
tur  «n  Interurban  line.  33  miles  long.  t» 
run  from  Jacksonville,  via  Dlali'lUe,  Bnelt 
and  Alto. 

Ogden.  Utah— Ogden  Rapid  Transit  Co.. 
David  Bcclcs,  President.  Ogden.  Is  planotair 
to  build  an  extension  to  Brigham  City.  M 
.S.  Browning  has  purchased  water  rights  In 
Willlard  Canyon  and  will  erect  a  power  boa»» 
to  supply  power  for  the  extension. 

Matamoras,  Mexico — A  syndtaote  composed 
of  K.  Scott.  R  Brookings.  W.  H.  BlxW.  J 
West.  S.  Fordyce  and  H.  Hartlck,  rf  St 
Louis.  Mo.,  which  recently  purchased  the 
Mattamoros  A  Santa  Cruz  Street  RailW- 
Is    making   preparations   to    recoiwtmct  »no 
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Have  You  Contract  Work  to  be  Done  This  Year? 

ENQINEERINQ-CONTRACTINQ  offers  you  the  means  of  getting  the  news  of 
this  y/otk  widely  and  quickly  to  contractors  who  will  bid  on  doing  it.  It  distrib- 
utes the  news  widely  because  its  circulation  is  large  and  because  its  readers  are 
specifically  men  who  do  work — contractors,  constructing  engineers,  manufacturers  of 
construction  materials  and  supplies.  It  distributes  this  news  quickly  because  it  is 
published  in  Chicago,  from  where  it  reaches  by  mail  every  subscriber  west  of  Pitts- 
burg 24  hours  sooner  than  can  any  New  York  paper.  Its  circulation  among  middle 
western  contractors  is  particularly  large. 

Wide  and  quick  publication  of  work  to  be  contracted  means  wide  competition 
and  prompt  and  careful  bidding  and  these  mean  to  the  owner  reliable  work  at  the 
lowest  cost.  A  trial  proposal  advertisement  in  ENQINEERINO-CONTRACTINQ  has 
convinced  officials  of  other  cities  of  the  truth  of  these  assertions.  A  trial  adver- 
tisement will  convince  you.      It  will  cost  only  $2.40  an  inch. 

This  is  a  small  sum  to  risk  on  a  chance  merely  of  securing  wide  competition,  but  we 
would  not  ask  you  to  risk  even  so  small  a  sum  were  we  not  convinced  from  results  given 
to  others  that  the  chance  is  no  chance,  but  a  certainty.  Will  you  not  demonstrate  the 
fact  to  yourself  by  a  trial  "Proposal"  in   our  columns? 

ENGINEERING-CONTRACTING,   355    Dearborn   Street,  CHICAGO 


convert  tli<>  nwd  Into  an  plectric  line  as  soon 
as  DOBStblp.  also  to  extend  It  and  connect 
witn  the  National  Lines.  The  new  company 
absorbed  the  Rio  Grande  R.  R.,  operatinK  23 
miles  of  line  between  Brownsville  and  Point 
1aab«lle.  Tex.,  and  it  Is  proposed  to  convert 
this  Into  an  electric  railroad  also.  The  lat- 
ter road  Is  a  3.6  ft.  gage  steam  road.  J. 
Ayala.  Brownsville,  Tex.,  was  Clilef  En- 
gineer of  the  Rio  Grande  R,  R. 

Sewers. 

Items  Arransed  Alphabetically  by  States. 

BIsbes,  Ariz. — City  Council  Is  conslderlnir 
Issuing  1 150.000  of  bonds,  $35,000  of  which 
would  Ko  for  extending  sewer  system  up 
Tombstone  Canyon. 

Arkadelphla.  Ark. — New  sewer  commission, 
of  which  W.  E.  Barkman  is  member,  has 
been  appointed  to  take  steps  for  securinc 
»*wers. 

Chico,  Cat. — Residents  of  Blast  Side  are 
askInK  that  city  sewers  be  extended  to  that 
section. 

Rio  Vista,  Cal.— E.  N.  Eager.  C.  B..  Fair- 
Held.  Cal..  is  preparing  plans  for  sewer  sys- 
tem for  this  city. 

San  Jose,  Cal. — City  Engineer  is  preparing 
plans  for  sewers  for  4th  Ward. 

Athens.  G«.— City  will  vote  Apr.  15  on  is- 
suing $40,000  of  bonds  for  extending  sewer 
system. 

Decatur,  Qa. — City  has  had  plans  prepared 
for  sewer  system. 

Oecorah,  la. — Local  press  is  advocating 
Installation  of  sewer  system. 

Clinton,  la — City  Council  is  stated  to  have 
rejected  all  bids  received  Mar.  11  for  con- 
structing sewers  in  the  4th  District.  The 
Mds  ranged  from  $179,830  to  $226,914.  C.  P. 
Chase  is  City  Engineer. 

Hoopeston,  til. — Plans  are  being  made  for 
aewer  system  to  cost  $100  000  for  this  place. 

Indianapolis,  Ind. — City  Engineer  is  pre- 
paring plans  for  sewer  for  Irvlngton.  It  will 
be  about  1^  miles  long  and  3  or  4  ft.  in  size 
at  its  outlet.  Plans  are  also  being  made  for 
several  smaller  sewers  to  cost  about  $19,000. 

Knlghtstown,  Ind. — Town  Council  has 
voted  to  construct  two  miles  of  sanitary 
•ewer. 

Princeton,   Ind. — Clt>'   Council    has   recom- 


niendt'd  that  Imniodlate  steps  lie  taken  for 
constructing  sewer  In  accordance  with  plans 
proposed  by  E.  K.  Watt,  C.  E.  Active  work 
will  be  started  this  spring  or  summer.  Es- 
timated cost  Is  $70,000. 

Coffeyvllle,  Kan. — Plans  and  specifications 
for  sewer  to  be  built  in  District  No.  3  have 
been  approved. 

Lexington,  Ky. — City  proposes  to  construct 
3,600  ft.  of  sewer  by  day  labor. 

Louisville,  Ky. — Following  bids  were  re- 
ceived Mar.  12  by  the  Sewerage  Commission 
for  construction  of  Section  A,  of  the  Bear 
Grass  Interceptor:  E.  O.  Nave  Bros.  Co., 
Louisville.  $91,699;  A.  S.  McCracken.  Colum- 
bus, O.,  $104,428;  American  Engineering  & 
Construction  Co.,  Chicago,  III.,  $141,408;  H. 
J.  Stevens,  Knoxvllle,  Tenn.,  $150,087;  Henry 
BIckel  Co.,  Louisville,  $188,346. 

Lawrence,  Mass. — City  will  construct  $20,- 
000  sewer  on  Prospect  Hill  by  day  labor. 

Revere,  Mass.  —  Town  has  appropriated 
$29,000  for  continuation  of  a  trunk  sewer 
along  Ocean  Ave. 

Detroit,  Mich.— The  total  estimates  asked 
by  City  Council  for  sewer  work  for  the  next 
flscal  year  is  $395,820,  of  which  $62,357  Is  for 
maintenance  and  $333,463  for  new  sewers. 

Monroe,  Mich. — Proposition  to  issue  $50,- 
000  of  bonds  for  constructing  trunk  line 
sewers  will  be  voted  on  at  coming  election. 

Vlcksburg,  Miss. — W.  O.  Kirkpatrlck.  Con- 
sulting ICnglneer,  Jackson,  Miss.,  has  com- 
pleted preliminary  sur^-eys  for  the  proposed 
sewer  system  for  this  city.  A  bond  issue 
of  $250,000  will  l>e  mode  to  pay  for  the 
work. 

St.  Joseph,  Mo. — City  Council  Itas  passed 
ordinance  to  Issue  $34:1,000  of  bonds  for  ex- 
tension of  main  sewer.  Matter  will  be 
voted  on  at  Spring  election.  W.  E.  Spratt 
Is   Mayor. 

Kansas  City,  Mo. — Rudolph  Herring.  Con- 
sulting Engineer,  New  York  City.  Is  to  visit 
this  city  with  a  view  to  determining  what 
steps  must  be  taken  to  Install  a  septic 
sewer  system.  The  cost  of  Installing  the 
sewers  Is  estimated  at  from  $5,00.(,000  to 
$7,000,000. 

St.  Joseph,  Mo. — Ordinance  is  before 
Council  calling  for  special  election  May  9 
to  vote  on   issuing  $34.5,000  of  sewer  bonds. 

Helena,  Mont. — Council  has  passed  ordi- 
nance to  vote  on  Issuance  of  $70,000  of  sew- 
er bonds. 


Batavia,  N.  Y — This  city  has  voted  down 
proposition  to  expend  $325,000  for  construct- 
ing sewer  system. 

Hempstead  (L.  I.),  N.  Y.— Village  will 
vote  at  March  election  to  determine  whether 
a  sewer  system  shall  be  Installed.  Surveys 
have    not    been  made   as  yet. 

Syracuse,  N.  Y. — ^Intercepting  sewer 
Board,  Glenn  D.  Holmes,  Chief  elngineer. 
Court  House,  will  call  for  bids  this  summer 
for  constructing  the  intercepting  sewer  and 
creek    Improvements. 

Ashtabula,  O. — In  approving  plans  for 
sewers  for  sewer  District  No.  3,  State  Board 
of  Health  specified  that  city  within  three 
years  must  submit  plans  providing  for  a 
disposal  plant  to  care  for  the  sewage  of  the. 
entire  city.  Lewis  A.  Amsden  Is  City  En- 
gineer. 

Hamilton,  O. — City  Civil  Engineer  lias 
completed  plans  for  sanitary  sewers  In  sev- 
eral streets,  total  cost  being  estimated  at 
$8,137. 

Springfield,  O. — Construction  of  a  storm 
sewer  to  drain  Meclianlc  and  State  Sts.  is 
under  consideration.  M.  J.  Ballm  is  City 
Engineer. 

Sablna,  O. — This  place  is  considering  In- 
stalling sewer  system. 

Wllmlnoton,  O. — Town  Council  has  passed 
resolution  for  installing  complete  sewer 
system. 

Mansfield,  O.— City  Council  has  decided  to 
construct  sewers  in  portions  of  seven 
streets. 

Gallon,  O. — Plans  and  specifications  are 
being  prepared  for  a  sanitary  sewer  system 
for  this  city. 

Marlon,  O. — County  Commissioners  are 
considering  Installing  sewage  disposal  plant 
to   cost   $5,000  at  county  Infirmary. 

Carlisle,  Pa. — Bids  will  probably  be  asked 
this  year  on  constructing  sewer. 

Harrlsburg,  Pa. — Ordinance  is  before 
Council  for  building  main  sewer  in  Paxton 
St. 

Indiana,  Pa. — Construction  of  sewers  in 
6th,   7th  and   9th   Sts.  is  proposed. 

Woodlawn,  Pa.— State  Health  Depart- 
ment lias  granted  Jones  A  Laughlin  Steel 
Co.  a  permit  for  a  sewer  plant  at  Wood- 
lawn,    Beaver  County. 

South  Canonsburg,  Pa. — State  Health 
Board  has  granted  'this  place  permit  for 
sewer  construction. 
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Lackport.  N.  Y. — i".  .mmon  •' 
proved  r'-wiution  i.<Kin^  .ir  i;r  i  .-..•ir:-- 
to  mise  JT".  ■"'<  lUdi'i'-'iuU  'o  .ompietc  tile 
Lockport   iv-ner  -"uppiy  ••vsteni. 

tM«w  York.  N.  Y. — Boam  .f  '■Vat.'r  *it>rlv 
will  .isk  j;ii..i<«i.'"M(  ipprrracon  ■>«  -t-i' 
several  mor*?  ■•♦•ntraots  ;  ■.■-  '...?  ■ 'acsuili 
Water   ■"uppiy    Tiav      e     et     let.ire    ■•nnuner. 

Nawton  Falla.  O. — T.-iwti  .'.slk  •  ■■'«!  'o  laaue 
bonds    for   aecunn;?    •va'-.^r    -iviTS:*. 

Nawark.  O. — Board  P>!t>llc  :~mce  will 
make  lieverai  water  main  .:.xt.enaiona  rr.is 
year. 

Nawton  Falla.  O. — TY.ia  place  laa  rnt-xl  rr, 
Issue  t2<>.<.iuu  of   bonds   .'.>r  water  work^. 

Enid,  Okla-^^lty  '-ouncil  laa  voted  N.n.l 
Issue  for  i6a.""<»  iVr  '.'.e  e.xtensiun  if  'ne 
city  water  works  ■'i.stem  and  the  improv.'- 
inents  of  the  Qre  department. 

Tulaa,  Okla.^Electi.m  s  ;o  he  held  .\pr. 
7  to  vote  on  issuin:;  .<:;'..i.' mi  ..f  bonds,  S172.- 
1100  of  which  :3  for  "lurcbase  local  wa'er 
.system,  and  the  remainder  for  the  rehaluli- 
tation  of  the  I'lant, 

Guthrie,  Okla.^-Ci'y  En^neer  has  pni<-- 
tically  ooinpletird  :>uias  for  rlitratlon  plant 
and    olds    wiU    be    asiked    soon. 

Barnaat)oro.  Pa.— This  borough  has  voted 
to  Issue  tlT.'iOU  of  bunds  for  installing  and 
e>juipping   a    pumping   plant. 

Pottatown,  Pa. — Pott^town  Water  Co.  pni- 
poSiS  to  e.vpeiid  $l'.ii.'"iii  for  improvements 
to    Include    a    tiitruiion    plant. 

Shatneld,  Pa. — jjtate  Health  Department 
haa  i;ranted  permit  to  the  Shelfleld  Water 
Water   Co. 

York,  Pa.— Plans  of  York  Water  Co.  for 
additions  to  Its  water  shed  have  been  ap- 
proved  by    State   Health    Board. 

Woodvllla,  Ora. — Woodville  Water  Co.  has 
been  Incorporated.  Capital  stock  Is  $5.00i), 
and  U.    A.   Lowell  is  interested. 

Lancaatar,  S.  C— H.  S.  Jaudon,  C.  E..  At- 
laiilu,  Ga..  i»  making  surveys  for  water 
woika  to  be  established  by  this  city. 

Hartford,  S.  Dak. — Local  water  works  are 
to   bu    rciiaired. 

Sylveater,  Tex. — C.  A.  Struve.  according 
to    r«|ioits.    Ih   to   build   water  works  here. 

DIckaon,  Tann. — Klection  was  held  Mar.  IS 
lo  Vote  on  issuing  $Jo,UOO  of  bonds  for  In- 
Bt.illiiig    Wilier   works. 

Kennav»lck,  Waah.— City  is  considering  In- 
hi.illliirf   water  works. 

Wenatchee,  Waah. — .V  $60,000  bond  Issue 
iiiuy    be   uuido   for    putting   in    water  works. 
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PAVING. 

Peteraburg,  Va. 
Sealed  proposals  addressed  to  the  Street 
Committee,  care  City  EnKlneer,  Petersburg, 
Va.,  and  endorsed  "Bid  for  Paving  Wash- 
ington Street,"  will  be  received  until  12  M., 
.A.prll  6,  1908,  for  the  construction  of  from 
4,000  to  S,000  square  yards  of  yitrlfled  block 
pavement  on  Washington  Street,  between 
Sycamore  Street  and  Market  Street,  Peters- 
burg, Va.  Plans  and  profiles  can  Im  seen, 
and  speciScations  obtained  at  the  office  of 
the  City  Engineer.  The  Street  Committee 
reserves  the  right  to  reject  any  or  all  bids. 

R.  D.   BUDD, 
M-lt  City   Engineer. 

REPAIRING     ASPHALT    STREETS. 

Peoria,  lU. 

Seated  proposals  will  be  received  until  two 
(2)  o'clock  P.  M.  Tuesday,  April  14th,  A.  D. 
1>08,  for  repatt-lng  all  Asphalt  StreeU  (2,000 
■q.  yds.  more  or  less)  In  the  City  of  Peoria, 
nilnots. 

Propoaals  must  b«  mad*  'out  upon  tdanka 
famished  at  the  Offlce  of  the  City  Engineer 
and   be   addressed   to, 

E.  A.  KURRT, 
14-lt  Commissioner  of  Public  Woilcs. 

KET  WBSST.  FliA.,  SBAliED  PROPOS- 
ALS, in  triplicate,  will  tte  received  until  It 
a.  m..  May  1st,  1(08,  for  constructing  at 
Ftort  Taylor,  this  dty,  a,  reinforced  concrete 
sea-wall  about  l,SOO  feet  long;  and  fOr  mak- 
ing a  fill  In  rear  of  Mime  about  260,000  cubic 
yards.  Information  furnished  on  request. 
Projtoaals  should  be  marked  "Proposals  for 
Sea-WaU"  or  "Proposals  for  FlU*'^  and  ad- 
dressed to  Captain  C.  H.  Lanza,  quarter- 
master. lS-5t 

DBPARTMENT  OF  THE  INTBRIOR. 
United  States  Reolamation  Service,  Waah- 
Ington.  D.  C.  Feb.  3,  1908.— Sealed  proooaala 
will  b«  received  at  the  offlce  of  the  united 
States  Reclamation  Service,  Portland,  Ore- 
gon, nntU  2  o'elock  P.  M..  April  IS,  1908,  for 
the  construction  of  Clear  Lake  dam  and 
dikes  located  about  66  miles  southeast  from 
Klamatb  Falls,  Klamath  Project,  Oregon- 
California.  The  dam  reqniree  the  placing  of 
about  54,000  cubic  yards  of  earth  and  rook- 
lUL  together  with  the  building  of  necesssry 
spillway  and  outlet  structures.  The  dikes 
require  the  placing  of  about  26,000  cubic 
yards  of  eartn  and  rockflll.  For  particulars 
address  the  United  States  Reclama- 
tion Serviee,  Washington,  D.  C,  Tilford 
Buildinc,  Portland,  Oregon,  or  Klamath 
Pms.  Oregon.  JAMBS  RUDOLPH  OAR- 
FIBILD.   Secretary.  T-8t 


ROADS,  CURB  AND  WALKS. 

Jeffersonvllle^   Indiana. 

Bids  are  asked  for  on  Elast  Seventh  Street ; 
vitrified  block  roadway.  30  feet  in  width; 
also  street  and  alley  intersections;  Portland 
cement  and  gravel  concrete  foundation,  6 
inches;  sawed  or  cut  curbstone;  5  feet 
granitoid  sidewalk;  binder  stone  at  alley  and 
street  intersections;  length  of  street,  2,809.10 
linear  feet. 

Full  information   furnished   by  City  Engi- 
neer.    Bids  will  be  opened  April  8.   1908,  at 
11  A.   M. 
14-lt  BOARD  OF  PUBLIC  WORKS. 


SANITARY  SEWER. 

Alamosa,  Colo.,  March  4.  1908. 
Public  notice  is  hereby  given  soliciting  bids 
of  entering  into  a  contract  for  the  construc- 
tion of  a  sanitary  sewer  in  the  Town  of 
Alamosa,  County  of  Conejos,  and  State  of 
Colorado,  plans  and  specifications  for  which 
can  be  found  at  the  office  of  the  Town  Clerk 
and  Recorder  of  said  town.  A  certified 
check  for  the  sum  of  five  thousand  dollars 
must  accompany  each  bid.  Bids  will  be  re- 
ceived until  4  o'clock  P.  M.  on  Wednesday, 
April  16,  A.  D.  1908.  The  right  Is  reserved 
to  reject  any  and  all  bids. 
14-lt  HENRY  C.  MULUNS, 

Mayor  of  the  Town  of  Alamosa,  Colo. 
» _ — 

COURT  HOUSE. 

Laporte,  Ind. 

Sealed  bids,  accompanied  by  bond  and  af- 
fidavit, will  be  received  In  the  offlce  of  the 
Auditor  of  Lairarte  County,  Laporte,  Indiana, 
up  to  9  o'clock  a.  m.,  on  Thursday,  April  28, 
1908,  for  the  furnishing  of  all  material  and 
labor  required  for  the  erection  and  comple- 
tion of  a  new  County  Superior  Court  House, 
to  be  erected  In  Michigan  City,  Indiana,  ac- 
cording to  plana  and  specifications  prepared 
by  Mahurin  &  Mahurin,  Architects.  Fort 
Wayne,  Indiana,  and  now  on  file  in  the  Au- 
ditor's offlce  in  said  county. 

Each  contractor  shall  accompany  his  bid 
with  certified  check  as  follows: 

For  General  Contract  $1,000.00 

For  Heating  Contract 200.00 

For  Plumbing  Contract. 100.00 

For  Electric  Wiring  Contract 100.00 

Each  bid  .shall  be  accompanied  by  a  good 
and  sufficient  bond  equal  to  the  amount  of 
the  bid,  made  payable  to  the  State  of  Indi- 
ana, which  bond  shall  guarantee  the  fkithful 
performance  of  the  contract  and  execution 
of  the  work  contracted  for. 

All  bids,  bond  and  affidavit  shall  be  made 
out  upon  blanks  furnished  by  the  Auditor  in 
order  that  they  may  t>e  considered  as  regu- 
lar. 

The  Board  reserves  the  right  to  reject  any 
or  all  bids. 

By  order  of  the  Board  of  Conunissloners 
of  the  County  of  Laporte,  this  10th  day  of 
March,  1908. 

CHAS.   H.    MILLER, 

14-lt  County  Auditor. 


TREASURY  DEPARTMENT.  Offlce  of  the 
Supervising  Architect,  Washington,  D.  C, 
March  21,  1908. — Sealed  proposals  will  be  re- 
ceived at  this  ofnce  until  3  o'clock  P.  M.  on 
the  4th  day  of  May.  1908,  and  then  opened 
for   the    construction      (Including     plumbing, 

fas  piping,  heating  apparatus,  electric  con- 
ults  and  wiring)  of  the  U.  S.  Post  Offlce  at 
Bar  Harbor,  Maine.  In  accordance  with 
drawings  and  speciflcatlon,  copies  of  which 
may  be  had  from  the  Custodian  of  Site  at 
Bar  Harbor.  Maine,  or  at  this  offlce.  at  the 
discretion  of  the  Siipervlsing  Architect. 
JAMES  KNOX  TAYLOR,  Supervising  Archi- 
tect. 14-2t 


U.  S.  ENGINEER  OFFICE,  Charleston,  S. 
C.  March  23.  1908.— Sealed  proposals  for  fur- 
nishing materials  and  constructing  monu- 
ntent  on  Kings  Mountain  Battlefield,  York 
Co.,  S.  C,  win  be  received  here  until  12 
noon,  April  23,  1908,  and  then  publicly 
opened.  Information  furnished  on  applica- 
tion.    E.   T.   STUART,  Capt.,   Engrs.       14-2t 


IRRIGATION  CANAL. 

Hamilton,   Montana. 

SEALEID  PROPOSALS  will  be  received  at 
the  offlce  of  the  Bitter  Root  Valley  Irrigation 
Company,  Hamilton,  Montana,  until  noon 
Friday,  April  16ttt,  1*08,  for  furnishing  all  or 
part  of  the  material  and  performing  all  nec- 
essary labor  Involved  In  the  construction  of 
about  thirty-five  (36)  miles  of  Irrigation 
canal,  located  in  Ravalli  County,  Montana, 
consisting  of  approximately  eight  hundred 
thousand  (800,000)  cubic  yards  of  excavation; 
five  million  (6,000,000)  feet  board  measure  of 
timber:  eight  thousand  (8,000)  linear  feet  of 
pile  driving;  also  the  construction  of  an 
earth  dam.  with  the  necessary  reinforced 
concrete,  out-let  conduit  gates,  gate  wells, 
etc.,  with  approximately  four  hundred  eighty 
thousand  (480,000)  cubic  yards  of  puddled 
embankment. 

The  canal  construction  may  be  let  as  a 
whole  or  in  sections,  as  may  seem  advisable 
to  the  company. 

Each  proposal  must  be  accompanied  by  a 
certified  check  for  one  thousand  dollars 
(81,000),  payable  to  the  company  on  canal 
construction,  and  five  thousand  dollars 
($5,000)  on  dam,  as  an  evidence  of  good  faith 
on  the  part  of  the  bidder. 

Plana,  specifications,  estimates  and  bidding 
blanks  will  be  on  file  In  the  offlce  at  Hamil- 
ton, Montana,  after  April  Ist,  1908. 

For  further  information,  address 

L.  E,  WOLOEMUTH, 
14-3t  Oeneml    Manager. 

BRICK  PAVING 

Tomah,   Wis. 

Sealed  bids  will  be  received  by  the  Com- 
mittee of  Public  Works,  of  the  City  of 
Tomah,  Monroe  County,  Wisconsin,  at  2 
o'clock  p.  m.,  on  the  18th  day  of  April,  1908, 
in  the  council  chamber  at  the  City  Hall  of 
said  city,  for  the  construction  of  a  brick 
pavement  and  appurtenances  of  approximate 
amount  as  follows:  13,473  square  yards  of 
brick  pavement  on  sand  foundations:  4,450 
linear  feet  of  concrete  curb  and  gutter;  3,804 
linear  feet  of  plain  concrete  curb. 

Bidders  must  enclose  a  certified  check  for 
$1,000.  Forms  for  proposal,  contract  and 
bond  will  be  furnished  bidders  by  City  Clerk. 

D.  J.  ALLBR, 
H-lt  City    Clerk. 

SEWER. 

Office  of  the  Board  of  Public  Works, 
Grand  Rapids,  Mich.,  March  13,  1908. 

Sealed  proposals  will  be  received  at  the 
offlce  of  the  Board  until  April  9th,  1908,  at 
8:00  p.  m.,  for  constructing  a  Public  Sewer 
in  South  Front  Street  from  Allen  Street  to 
Grand  River,  including  embankments,  gates, 
pump  connections,  etc. 

The  work  consists  of  about  4,800  feet  of 
8  ft.  reinforced  concrete  sewer  with  bulk- 
head, pumping  station,  foundations,  and 
sluice  gates,  all  In  accordance  with  plans 
and  specifications  on  file  at  the  offlce  of 
the    City   EJnglneer. 

The  Board  reserves  the  right  to  reject 
any  or  all  bids. 

Elach  bidder  shall  deposit  with  his  pro- 
posal a  certified  check  or  certificate  of  de- 
posit payable  to  the  order  of  CHARLES  M. 
WILSON,  President,  in  the  sum  of  five  (5) 
per  cent  of  his  proposal  to  be  forfeited  to 
the  City  of  Grand  Rapids  in  case  he  shall 
fail  to  enter  into  contract,  in  accordance 
with  his  prepoeal.  should  his  proposal  be 
accepted  by  the  Board  of  Public  Works. 

All  proposals  must  be  made  upon  blanks 
that  will  be  furnished  upon  application  at 
the  offlce  of  the  City  Engineer.  By  order 
of  the  Beard. 

CHARLES   M.   WII^ON, 
President. 
SAMUEL   A.    FRESHNEY. 

Secretary  and  General  Manager. 
L.    W.    ANDERSON, 
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WANTS 

TJndJspIayed  Catda  under 
this  beading   cost  only 

One  Cent  a  Word 

Displayed  tl.OO  an  Inch. 


TECHNICAL  MEN,  superintendents, 
engineers  and  draftsmen.  Openings  in  all 
parts  of  the  world  at  the  highest  possible 
salaries.  Write  us  today  of  your  experience. 
Hapgoods,  305  Broadway,  New  York  City, 
or  Suite  1012  Hartford  Building,  Chicago. 

VENTILATOR  WANTEHJ^Should  be  72  Ins. 
diameter  and  fiat,  for  celling  of  church. 
Address  Wm.  A.  Klmmel.  1508  Columbia 
Road,   Wasblngton,   D.   C. 

CIVIL  ENGINEER,  age  29,  with  7  years' 
neld  and  ofilce  experience,  design  and 
construction  of  waterworks,  sewer  sys- 
tems, water  power  plants,  heavy  and  re- 
inforced concrete,  desires  position.  First 
class  draftsman.  Address  "F.  W.,"  care 
Engineering-Contracting,  13-21  Park  Row, 
New  York.  13-2t 

WANTED— Position  as  manager,  superin- 
tendent, or  chief  engineer  with  railway 
company  or  general  contractors,  by  civil 
engineer  of  20  years'  broad  experience. 
Short  line  preferred.  Can  show  results. 
Two  years  present  position  as  manager 
short  line.  Wish  cliange  of  location.  Ad- 
dress "E.  O.,"  care  Engineering-Contract- 
ing, 355  Dearborn  St..   Chicago.  111.       14 -tf 


WANTED— POSITION— Young  Civil  Engi- 
neer, technical  education,  experienced  on 
Railroad  Preliminary  Location  and  Con- 
struction. Heavy  Masonry  and  geneial 
work  wants  position.  Address  "P.  P.," 
care  of  Englneertog-Contractlng,  3S6  Dear- 
bom  St;  Chicago.  '  3>-tf 


WANTBb — Do  you  want  good  highways  and 
roada?  An  experienced  highway  englneer- 
oonstruetor  who  has  made  a  special  study 
of  this  work  desires  position  to  take  charge 
of  town  or  village  road  system.  Salary 
about  $80.  If  you  want  the  best  roads 
your  appropriations  will  build,  culdress 
A.  W.  Armstrong,  Isllp,  N.  Y.  »-6t 

WANTED — Position;  Mechanical  Engineer, 
technical  graduate,  with  first  class  educa- 
tion, desires  position  in  drafting,  esti- 
mating, etc.,  for  hydraulic  engineer.  Pay 
or  location  no  object.  Address  "Box  22, ' 
care  of  Engineering-Contracting,  355  Dear- 
born  St..   Chicago. 18-lt 

SlTUA-nON  WANTED— Construction  En- 
gineer open  for  engagement.  Age  40. 
Litely  Chief  Engineer.  Experienced  in 
steel  and  masonry  bridges,  buildings,  con- 
veying machinery,  water  powers,  dams, 
shops,  fotmdatlons,  mllroads,  reinforced 
concrete  construction,  etc.  Competent  to 
prepare  complete  designs.  estimates, 
.plans,  reports,  and  specifications,  and  to 
superintend  construction.  Address  "Chief 
Engineer."  93  Turner  St.,  Orand  Rapids 
Mich.  l-13t 


A  Gorrospondonco  Courso  in 
Roinforced  Concroto  Dosign 

i'orenglneera.arshltectsor  tlirlr  saslsuou  and  all 
men  baving  some  engineering  training  or  experience. 
An  underatandlng  of  blgtier  mathematlea  is  ncoewary 
but  we  have  a  coune  In  tliat  aliw. 

Therouroe  In  design  ia  written  by  Wilbur  J.  Watson. 
U.  Am.  aoc.  C.  E. 

For  a  lew  watkt  we  are  making  a  reduction  of 
40  per  oent  In  the  coat  of  this  course. 

Payments  can  be  made  In  InatAllmenta  to  suit  the 
•tudent's  Income. 

Send  for  cllcular  and  application  blank. 

CONCRETE  ENQINEERINQ, 

184  Caxton  duUdlng,  CLEVELAND,  OHIO 


WANTED 

We  want  to  purchase  one 

No.  6  Gates  Crusher 

in  good  condition 

THE   PARKER-WASHINGTON  CO. 

1012  Chamber  of  Commerce,  Chicaao 


WANTED 

.  Second  hand 

Stone  Crusher 

in  good  repair. 

Capacity  125  to  150  yards  per  day. 

Gates  Crusher  preferred. 

MOHONK  CONTRiCTlNG  C<X 
Amstcrdarn,  N.  Y. 


WANTED— City  Engineer 

who  is  in  need  of  any  first-class 
instrumentmen  or  draftsmen,  to 
write  at  once,  telling  kind  of 
man  needed  and  probable  length 
of  the  work,  and  we  will  put  him 
in  direct  touch  with  such  a  man 
immediately. 

[No  Charge  to   Employer 

THE  ENGINEERING  AGENCY,  Inc. 

Established  1893  Monadnock  Bidg.,  CHICAGO 


EASTERN  HEADQUARTERS: 

I  Room  61 5  Feiiiisofli  Bldg. 

3l9TMl4Ava.  PITrsSURQ 

Mow,  Court  445* 

WM.  WELCH,  Sac'y-Trea*. 

EASTERN  AOENCV: 

57W.FHIIlStraM,  Bayaiua,N.J. 

JOS.  BRADY,  Praa. 


COMPETENT  AND  PRACTICAL  ENGINEERS,  CRANESMEN  AND  FIREMEN 
FURNISHED  BY  THE 

Associated  Union  of  Steam  Shovel  and  Dredgenen 

H.  E.  WALLACE,  Sec'yTreas.,  Qnuid  Lodge, 
Headqaartarli  369  Daarborn  Street,  Room  60*.  CHICAOO,  ILL. 

When  Ordering  Men  Always  State  Style  of  Machine. 


WESTERN  HEADQUARTERS: 

4  and  6  Fan  Stnat, 

San  Ftanciaco. 

WM.  OALLAOHER,  Scc>>Ttai. 

PUQET    SOUND    LOCAL: 

W.  D.  HIOOINS,  StcTy-rn^ 

MttJamaaSlrtM,       Saattla,Wafe. 


International  Brotherhood  of 
Steam    Shovel    &    Dredge    Men 

Furnishes  on  short  notice,  competent  and  practical  Engineers,  Cranemen  and  Firemen,  for  all 
kinds  of  machines,  to  all  contractors  and  railroad  companies  in  the  United  States  and 
foreign  countries.  The  men  whom  we  furnish  will  be  guaranteed  competent  workmen  and 
and  will  carry  a  membership  card  in  our  association.  When  ordering  men  be  sure  and  state 
the  kind  of  machine  you  operate.     Address  all  commtmications  to 

THOS.  J.  DOLAN,  Sec'y-Treas. 

Headquarters,  134  Monroe  St.,  Rooms  508,  509  and  510. 
Long  Distance  Telephone  4222  Central. 


CHICAGO,  ILL. 
Digitized  bv  VjQOy  IC 


April  8,  1908. 
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We  shall  welcome  any  news  notes  that 
oar  readers  may  send  in.  Notes  of  oon- 
tncti  awarded,  bidding  prices,  etc..  will  be 
Mpccially  acceptable. 
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Apr. 
Apr. 
Apr. 
Apr. 
Apr. 

Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 

Apr. 
Apr. 
Apr. 
Apr. 


Bridges. 

(^len.  See  Issue. 

8.  Bryan,    O Apr.  1 

t.  Auburn,    Ind.    Apr.  1 

S.  JacksoDTllle,   Fla Apr.  1 

8.  Butler,    Mo Mar.  K 

8.  BirmlnKham,    Ala Mar.  21^ 

8.  Brookings,  8.  Dak Mar.  4 

«.  Vicksburg,  Mlas Mar.  18 

»>  MIddletown,    O Mar.  25 

10.  Kansas    City.    Mo Mar.  25 

10.  Memphis.    Mo Apr.  1 

10.  Washington,    Pa Apr.  8 

11.  Flndlay,    O Apr.  8 

11.  Hamburg.    Ark Apr.  1 

IS.  Newark,   O Apr.  1 

13.  Hardin.    Hi Apr.  1 

IJ.  New    Philadelphia,    O Apr.  8 

U.Clinton,    Mo Apr.  8 

H.Eureka,    Cal Apr.  8 

IS.  Chicago,   ni Apr.  1 

15.  Chicago,    lU Apr.  1 

M.  Alhambra.    Cal Apr.  1 

18.  Qreenlleld,    O Apr.  8 

20.  San   Antonio,   Tex Apr.  8 

20.  Scrantnn,    Pa Apr.  8 

20.  West  Union,    O Apr.  8 

20.  ZanesviUe,   O.    Apr.  1 

20.  Iknerald,    Fa.    Apr.  1 

22.  Philadelphia,     Pa Apr.  8 

25.  Norwood,    O Apr.  8 

1.  Mauch  Chunk,    Pa Apr.  S 

1.  Smethport,   Pa Apr.  1 

1.  Vancouver,    B.   C Apr.  1 

1.  Mauch    Chunk,    Fa Mar.  25 

4.  Gulfport,    Miss Mar.  25 

11.  Bathdrum.    Idaho    Mar.  25 

Boildings. 

8.  Portsmouth,  Va.    Mar.  4 

8.  Weaalngton  Springs,  8.  Dak.Mar.  4 

8.  Bochester,   N.    T Mar.  25 

•.Tyler,    Tex.    Mar.  11 

».  Dixon.  HL    Mar.  4 

9.  Fort  Benjamin  Harrison,  Ind., 

Apr.  8 

10.  Granville.   la Apr.  8 

10.  Fort    Dade,    Fla Apr.  8 

10.  Jackson,    Miss.    Mar.  11 

10.  Williamsport,   Pa Mar.  18 

10.  Beading,  Pa Mar.  18 

10.  Pine   Grove,    Pa. Mar.  18 

10.  Stockton,  Cal Apr.  1 

11.  Phoenix,    Ariz .'.Apr.  1 

11.  Bessemer.  Ala.   Mar.  4 

11.  Davenport,    la Apr.  8 

13.  Brooklyn.    N.    Y '.Apr.  8 

13.  New  York,   N.    Y Apr.  8 

13.  Fort    Revere,    Mass Mar.  25 

13.  Onondaga,   N.    Y Mar.  25 

13.  Washington,    D.    C Apr.  1 

14.  Fort    BUSS,    Tex Apr.  1 

14.  Bryan.    O Apr.  1 

14.  Tacoma,   Wash Feb.  28 

15.  Benlcla    Arsenal.    Cal Mar.  11 

16.  Fort  D.    A.   Ruaaell,    Wyo..Mar.  25 

15.  San    Idils   Obispo,    Cal Apr.  1 

18.  Norfolk,    Va Apr.  1 

16.  Pittsburg.    Kan Apr.  1 

16.  Ithaca,   N.    Y Mar.  11 

16.  West    Chester.     Pa Apr.  8 

16.  Ellis   iFland,   N.    Y.    H Apr.  8 

17.  Ea>en8burg,    Pa.     Apr.  1 

18.  Hamilton,   O Apr.  1 

20.  Green    Bay,    Wis Mar.  18 

20.  National   Soldiers'  Home,   Va., 

Mar.  25 

20.  Youngstown,   O Mar.  25 

20.  Agnew,    Cal Apr.  8 

20.  Canton,    O Apr.  8 

21.  Whinple    Barracks.    Ariz... Apr.  8 


Apr.    21.  Hanover,    Pa Apr.  8 

Apr.    21.  Massilon,    O Apr.  8 

Apr.    23.  Spokane,    Wash Mar.  18 

Apr.    23.  Pendleton,    Ind Apr.  1 

Apr.    23.  La   Porte,    Ind Apr.  1 

Apr.    25.  Washlnston,    D.    C Apr.  8 

Apr.    27.  Bucyru.",    O Apr.  8 

Apr.    28.  Bedford    City,    Va Apr.  8 

Apr.    28.  Watertown,   S.    Dak Mar.  18 

Apr.    28.  Crookston,    Minn Mar.  25 

Apr.    30.  Fort   Hamilton,    N.    Y Apr.  8 

Apr.    30.  Fort   Sf onroe,    Va Apr.  8 

May      I.Culpepper,    Va Apr.  8 

May     4.  Bar   Harbor,    Me Mar.  25 

May      5.  St.     Paul,     Minn Apr.  1 

May      6.  Crow    Agency,    Mont Apr.  8 

May     9.  Eugene,    Ore Apr.  1 

May    12.  New  York,   N.    Y Apr.  8 

May    11.  Calais,     Me Apr.  8 

May    12.  Aguanga,    Cal Apr.  8 

May    14.  Wllkepharre.    Pa Apr.  8 

May    15.  San  Juan,  P.  R Apr.  1 

May    16.  New    Britain,    Conn Apr.  8 

June    2.  Richmond,    Va Apr.  8 

Roads  and  Streets. 

Colllnsvllle,    III Apr.  8 

Brooklyn,    N.    Y Apr.  1 

Noblesvllle,    Ind Apr.  1 

JetFersonville,    Ind Apr.  1 

Indianapolis,    Ind Apr.  1 

Lafayette,    ind Mar.  25. 

VIclcsburg.   Miss Apr.  1 

Sweetwater,   Tenn Apr.  1 

Janesville.   Wis Apr.  1 

Dulutli,    Minn Apr.  8 

Lake    Village,    Ark Apr.  1 

FreehoicL    N.    J Apr.  -1 

Reno,    Nev Apr.  1 

Kansas   City.    Mo Apr.  8 

Pembroke,    N.    H Apr.  8 

Houston,    Tex Apr.  1 

Trenton,    N.    J Apr.  1 

ElUcott    City,    Md Apr.  1 

Peoria,    HI Apr.  1 

California,    Pa Apr.  8 

Columbus,    O Apr.  8 

Kansas    City.     Mo Apr.  8 

New   York,   N.   Y Apr.  8 

Westminster,   Md Apr.  8 

New  York,    N.   Y Apr.  8 

Washington,   Pa.    Apr.  1 

Cincinnati,    O Mar.  25 

Tomah,   Wis Apr.  1 

Chehalls,   Wash Mar.  25 

Ashland.    O Apr.  1 

Bronxville,    N.    Y Apr.  8 

Erie.   Pa Apr.  8 

Marion,    O Apr.  8 

Rushvtile,   Ind Mar.  18 

Bradentown.    Fla Apr.  1 

Fort    Omaha,    Neb Apr.  8 

Fort    Dade,    Fla Apr.  8 

Harrisburg,     Pa Apr.  8 

Skagway,    Alaslca   Apr.  8 

Cincinnati,    O Apr,  8 

Huntsville,   Ala Apr.  1 

Salvador,  Central  America.Mar.  18 

Sewers. 

Canton,   Miss.    Mar.  25 

Grand    Rapids,    Mich Mar.  18 

Huron,    S.    Dak Mar.  11 

Hopkinsviire,    Ky.     Apr.  8 

New   York,    N.   Y Apr.  8 

Woonsocket,    R.    I Apr.  8 

Maxton,    N.    C Mar.  25 

Alamosa,  Colo Mar.  18 

Fort   Slocum.   N.   Y Mar.  25 

California,    Pa Apr.  8 

Chicago.    Ill Apr.  8 

Yorkvllle.    S.    C , Apr.  8 

New    York,   N.   Y Apr.  8 

Oshkosh,    Wis Apr.  8 

Fort  D.   A.   Russell,   WycMar.  2R 

Steubenvllle.   O Apr.  1 

Bronxville,    N.    Y Apr.  8 

Versailles,    Ky Apr.  8 

San    Jose.    Cal Apr.  8 

Washington,    D.    C Apr.  8 

Marion,    O Apr.  8 

Oakland.    Cal Apr.  8 

Philadelphia,    Pa Apr.  8 

Oakland.    Cal Apr.  8 

Louisville,    Ky Apr.  8 

Baltimore,    Md Apr.  8 

Water  Supply. 

Wesely.     Minn Apr.  8 

Apr.    8.  Oswego,   N.   Y Apr.  1 

Apr.    10.  Kansas    City,    Mo Mar.  25 

Apr.    10.  Shiner.    Tex Apr.  8 

Apr.    10.  Oklahoma    City.    Okia Apr.  8 

Apr.    14.  Palmerston.    Ont Apr.  1 

Apr.    14.  Oswego,     N.     Y Apr.  1 

Apr.    14.  Maxton.   N.   C iMar.  25 

Apr.    16.  Richland    Center.    Wis Apr.    1 

Apr.    16.  Portage    La    Prairie,    Man.. Apr.  8 

Apr.    15.  Chicago,     111 Apr.  8 

Apr.    16.  Fort    Dade.    Fla Mar.  25 

Apr.    18.  Juneau.    Wis Apr.  1 

Apr.    18.  Stillwater,     Minn Apr.  8 

Apr.    21.  Cincinnati,    O Apr.  8 

Apr.    24.  Branlford.     Ont Apr.  8 


Apr. 

8. 

Apr. 

8. 

Apr. 

8. 

Apr. 

8. 

Apr. 

8. 

Apr. 

9. 

Apr. 

10. 

Apr. 

10. 

Apr. 

10. 

Apr. 

11, 

Apr. 

13. 

Apr. 

13. 

Apr. 

IS. 

Apr. 

14. 

Apr. 

14. 

Apr. 

14. 

Apr. 

14. 

Apr. 

14. 

Apr. 

IS. 

Apr. 

15. 

Apr. 

16. 

Apr. 

16. 

Apr. 

16. 

Apr. 

16. 

Apr. 

16. 

Apr. 

17. 

Apr. 

18. 

Apr. 

20. 

Apr. 

20. 

Apr. 

20. 

Apr. 

20. 

Apr. 

21. 

Apr. 

21. 

Apr. 

2b. 

Apr. 

26. 

Apr. 

25. 

Apr. 

30. 

May 

1. 

May 

1. 

May 

1. 

May 

1. 

Apr. 

9. 

Apr. 

9. 

Apr. 

10. 

Apr. 

10. 

Apr. 

13. 

Apr. 

14. 

Apr. 

14. 

Apr. 

16. 

Apr. 

15. 

Apr. 

15. 

Apr. 

15. 

Apr. 

15. 

Apr. 

16. 

Apr. 

18. 

Apr. 

18. 

Apr. 

20. 

Apr. 

20. 

Apr. 

20. 

Apr. 

20. 

Apr. 

20. 

Apr. 

21. 

Apr. 

22. 

Apr. 

22. 

Apr. 

22. 

Apr. 

29. 

Apr. 

29. 

Apr. 
Apr. 
May 
May 


Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 


28.  Malta.   O Mar. 

28.  Loyal,    Wis Apr. 

4.  Tipton,    la Apr. 

18.  Council   Bluffs,    la Mar. 

MjsceHaneotis. 

8.  Brooklyn,    N.  Y.. 

Fencing,  Apr. 

9.  New  York,   N.   Y.. 

Sprinkling,  Apr. 
9.  Washington,    D.    C. 

Tents,  Apr. 

10.  EMmonton,  Alta., 

Wire   Fence,  Mar. 

11.  Wilmington,   Del., 

Metal  Work,  Apr. 
13.  Dallas,  Tex., 

Lighting,  Apr. 
13.  Indianapolis,   Ind., 

Ash  Collection.  Apr. 
15.  Hamilton,  Mont. 

Irrigation  Canal    Apr. 
15.  Oakland.   Cal.. 

_^RIprap  Wall,  Apr. 


1 
1 
8 
2« 
1 
8 
8 
1 
1 
8 
8 
S 
8 


May 
May 

May 
May 
May 


15.  New   York,    N, 

Boat    Wagons.  Apr. 

15.  Fergus   Falls.    Minn., 

Dam.    Power    House,  Apr. 

16.  New    York.    N.    Y.. 

Sodding,  Apr. 
16.  New    York,   N.    Y., 

Trolley    Tracks,    Etc.,  Apr. 

16.  Fort    Dade,    Fla., 

Coal    Shed,    RaUroad,  Mar.    25 

17.  Cincinnati,    O., 

Tow  Boats,  Mar.    25 
17.  Boston,  Mass., 

Breakwater,  Mar.    25 
17.  Scltuatp,    Mass., 

Concrete    Sea    Wails,  Apr.      8 
20.  Fort  Casey.  Wash., 

Caisson   Wells,  Apr.      1 
20.  Fort   St.    Philip,    La,. 
■      „  Wharf.  Apr.     1 

20.  Waukegan,  111., 

Pier,   Dredging,  Apr.      1 

21.  Albany,   N.   Y.,         »-•»•'' 

Barge,   Canal  Work.  Apr.     1 
21.  San   Fmncisco,   Cal., 

Light    House,  Apr.      8 
21.  Ligonior.    Ind., 

Electric  Plant,  Apr.     8 

23.  Logan,   O., 

Street    Lighting,  Apr.      8 

28.  York,   8.   C, 

Monument,  Apr.      1 

24.  Halifax.    N.    8., 

..    _  _  Ice  Piers,  Apr.     1 

24.  OtUwa,   Ont., 

.     _  Breakwater,  Mar.    25 

25.  Crab   Island,    N.    T., 

Monument,  Apr.     1 
25.  St.   Pierre  Les  Becquets,  Que., 
„„   „  Pier,  Apr.     1 

29.  Fort   Totten,   N.    Y., 

.«    «  .  Wharf.  Apr.      8 

30.  Columbus   Barracks,   O., 

Disinfecting  Plant,  Apr.      8 
30.  St.    Louis,   Mo., 

„    Borings,  Apr.      8 

80.  Washington,   D.  C. 

Cable  Service  Steamer,  Apr.      g 
L  Buenos  Aires.  Arnntliia. 
,    «  -^  -,    .       ™  8»'»wayB,  Hm.   » 
1.  Port  Taylor,   Fla., 

Concrete   Sea  Wall,  Mar.    35 
4.  Fort  Mason.  Cal., 

Wharves,  Wall,  -Btc,  Mar.    11 
7.  Savannah,  Ga., 

Jetty  Work,  Apr.     8 
11.  Fort  Adams,   R  I.. 

Sea  Wall,  Apr.      8 
11.  Coltunbus,   0., 

Garbage  Works.   Mar.    11 


Bxcavatlon,  Bardi  and  Rock. 

Apr.     9.  Newport,    R   I., 

"  Rock  Removal,  Mar. 

Apr.    10.  Fort  Msade,  S,  Dak,, 

..   «  ^         ».      O'tch  work.  Mar.   1» 
Apr,    10.  Raritan,  N.  J., 

Dredging,  Mar. 
Apr.    11.  Washington,   O.. 

Ditch  Work,  Apr. 
Apr.    14.  New    York,    N.    Y.. 

_  Dredging,  Apr. 

Apr:    15.  Portland.  Ore., 

Dam  and  Dikes,  Feb. 
Apr.    15.  Houston,   Tex.. 

Drainage,  Apr. 
Apr.    15.  Grand   Forks,   N.   Dak.. 

Railroad  Work,  Apr. 
Apr.    17.  Detroit,   Mich., 

Dredging,  Mar. 
Apr.    22,  Rockwell    City,    la.. 

Tile    Drain,  Apr.    22 
Apr.    22.  Yankton,    S.    Dak., 

Ditch    Work.  Apr.      8 
Apr.    28.  New  York,  N.   Y.. 

Rock   Removal,  Mar.    18 
Apr.    29.  Fort  Dodge.   la.. 

Ditch  Work,  Apr.      8 
Apr.    30.  Boston,   Mass.. 

.    ,  ,„      ■        Dredging,  'Apr.    22 

May      4.  Juneau,   Wis., 

Drainage   Work,  Apr. 
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]Cat*rial8,Machlnes,Sapplie8,Tool8,Btc. 

Apr.      8.  Washington,    D.    C 

I^nel   Boards,   Etc ,  Mar.    26 
Apr.     8.  New  York,  N.   T., 

Boilers,  Mar.    25 
Apr.     8.  Washington,  D.  C. 

Elevators,  Mar.   1: 
Apr.     8.  New  York.  N.   T., 

Boilers,  Apr. 
Apr.      8.  Long  Island  City,  N.  Y.. 

Broken   Stone,  Apr. 
Apr.     8.  Brooklyn.  N.  Y., 

Tar  Trucks.  Road  Machine,  Apr. 
Apr.     8.  Brooklyn.   N.   Y., 

Derricks,  Apr. 
Apr.     S.  Chicago.  HI., 

Arc  Ught  Carbons,  Apr. 
Apr.      9.  New    York,   N.    Y., 

Mould,  Apr. 
Apr.     9.  New  York,   N.   Y.. 

Road  Roller,  Apr. 
Apr.     9.  New  York.   N.   Y., 

Grass  Sod.  Apr. 
Apr.     9.  Superior,   Wis., 

Steel  Plate,  Mar.    18 
Apr.    10.  Holyoke.   Mass.. 

Pipe,  Castings.  Apr.      1 
Apr.    10.  Winnipeg,   Man., 

Wagons,   Roller.  Apr.      K 
Apr.    10.  Mlnn(>a|M>ll8,   Minn., 

Lumber,  Apr.      8 
Apr.    13.  Tarentum.   Pa.. 

Garbage  Furnace,  Apr.      8 
Apr.    13.  St.    Paul,    MItin., 

Gravel  Screening  Plant.  Apr.     8 
Apr.    13.  Washington,  D.   C, 

Portland   Cement,  Mar.    18 
Apr.    13.  Washington,  D.  C, 

Pipe,   Piles,   Etc.,  Mar.    26 
Apr.    K.  Omaha,  Neb.. 

Street  Cleaning  Machines,  Apr.      8 
Apr.    15.  Chicago,    III., 

Hose    Wagons,  Apr.      8 
Apr.    16.  New   York.    N.    Y., 

Boilers.  Apr.      8 
Apr.    16.  Brooklyn.    N.   Y., 

Traveling^^  Derricks,  Apr.      8 
Apr.    10.  New  \ork.  N.   Y., 

Carts  and  Reels,  Apr.      8 
Apr.    IS.  Prino!  Albert,  Sask., 

Pipe,  Specials,  Apr.      8 
Apr.    16.  New  York,  N.  Y.. 

Supplies,  Apr.      8 
Apr.    16.  Washington.    D.    C, 

ESectric   Elevators,  Apr.     1 
Apr.    17.  White  Plains,    N.  Y., 

Pumping  Eingine,  Apr.      1 
Apr.    20.  Waahlngton,    D.    C., 

E]nglne,  Power  Hammer,  Etc.,  Apr.     1 
Apr.    20.  Ouelph,  Ont. 

Sewer  Pipe,  Apr.      8 
Apr.    21.  Bostou.    Mass., 

Structural  Steel,  Apr.      8 
Apr.    22.  Toledo,   O. 

Pipe,  Apr.      8 
Apr.   24.  Holyoke,   Mass., 

Steam  Roller,  Apr.      8 
Apr.    26.  Norwood,   O., 

Water  Meters.  Apr.      8 
Apr.    26.  Green  Bay.  Wis., 

Electric  ESevator,  Apr.      1 
Apr.    27.  Washington,   D.  C, 

Jacks,   Rope,  Etc.,  Apr.      8 
Apr.    29.  Winfleld.   Kan., 

Generator,  ESngine.  Apr.      1 
Apr.    30.  Fort   Mott.   N.    J., 

Ammunition    Hoists,  Apr.      8 
May     1.  Washington,  D.   C 

Cement,  Apr.      8 
May    16.  Fort  t>ade,  Fla., 

Ice  Plant,  Apr.      8 
June  16.  Qulncy,   Mass., 

Electric   Hoists,  Apr.      8 

BIDS  ASKED 
Bridges. 

Bids  are  asked  on  foUowlDg  wark.  the 
notes  being  arranged  alphabetloaUT  br 
sUtes: 

Eureka,  Cal.— Until  10  a.  m.,  Apr.  14,  by 
Geo.  W.  Cousins.  Clerk  County  Supervisors, 
for  conntructing  steel  highway  bridge  over 
.Salt    River. 

Clinton,  Mo. — T'ntil  Apr.  14,  by  Commis- 
sioners of  Henry  County,  for  constructing 
140  ft.  span  steel  bridge  on  tubular  piers 
40  ft.  hlgli,  with  80  ft.  approach,  over  Big 
Tebo  Creek. 

Greenfield,  O.— rntil  Apr.  18.  by  Palmer 
Howard.  Countv  Auditor.  Lancaster.  O.,  for 
constructing  stfe!  superstructure  of  bridge 
over  Hoi-klng  River  in  Greenfield  Township. 

FIndlay,  O. — I'ntll  Apr.  11,  by  the  County 
Auditor  for  the  extension  of  the  Krout 
bridge  across  the  Blanchard  River  in  Dela- 
ware Township. 

New  Philadelphia,  O.— Until  Apr.  13.  by 
A.  V.  Donah  >y.  County  Auditor,  for  con- 
struction and  repair  of  various  county 
bridges. 

Norwood,  O. — t'ntil  noon.  Apr,  2.5.  by 
Board     Public     Ser\'ice.     H.     D.     Armstrong, 


Clerk,  fur  furnishing  necesear>'  labor  and 
material  for  the  construction  of  the  super- 
structure of  the  viaduct  over  the  B.  &  O. 
a.  Ry.  and  Section  Ave.  Jas.  A.  Stewart. 
Engineer,  712  Traction  BIdg.,  Cincinnati.  O. 

We»t    Union,    O.— Until    Apr.    20.    by   S.    S. 
Jones,    for   construction    of   sub  and    super- 
structure of   bridge   over     South     Fork     of ' 
Scioto  Brush  Creek. 

Mauch  Chunk,  Pa.— Until  May  1,  by 
County  Clerk,  for  repair  of  county  bridges. 

Philadelphia.  Pa. — Until  noon., Apr.  22.  by 
George  R.  Steams.  Director  Public  Works, 
for  work  under  Schedule  A,  construction  of 
bridges.  Speclflcatlons  with  Chief  Engineer, 
Room  416,  City  Hall. 

Scranton,  Pa. — Until  10  a.  m.,  Apr.  20,  by 
E.  A.  Jones,  County  Controller,  on  16 
bridges. 

Washington,  Pa.— Until  10  a.  m.,  Apr.  10, 
by  A.  L.  Rhoads.  County  Auditor,  Reading, 
Pa.,  for  building  an  80  ft.  reinforced  con- 
crete arch  bridge  in  Washington  Township, 
near  Barto. 

San  Antonio,  Tex. — Until  3  p.  m.,  Apr.  20, 
by  Mayor  HVj'an  Callaghan,  for  a  new  steel, 
deck-bridge  across  the  San  Antonio  River, 
on  Houston  St.;  bridge  to  be  67x110  ft.  over 
all;  also  for  the  removal  of  the  present  steel 
truss  bridge  to  be  displaced  by  the  new  one. 


Bttfldingi. 


Bida  are  asked  on  following  work,  the 
notes  betng  arranged  alphabetically  br 
states: 

Whipple  Barracks,  Ariz.— Until  11  a.  m., 
Apr.  21,  by  Capt.  Chas.  C.  Walcutt,  Jr., 
Constructing  Quartermaster,  Prescott.  Arts., 
for  construction,  plumbing,  hot  water  heat- 
ing and  electric  wiring,  hospital  at  Whipple 
Barracks. 

Aguanga,  Cal. — ^Untll  2  p.  m..  May  12,  by 
Commissioner  of  Indian  Aftalrs,  Washington, 
D.  C.,  for  constructing  day  school  buildings 
at  Cahullla  Day  School.  Cal.  Further  in- 
formation may  be  obtained  from  C.  L. 
Swain,  Superintendent,  Aguanga,  Cal. 

Agnew,  Cal.— Until  4:30  p.  m..  Apr.  20.  by 
Board  of  Managers  Agnews  State  Hospital, 
7  West  Santa  Clara  St.,  San  Jose,  Cal.,  for 
erection  of  two  receiving  buildings  and  two 
buildings  for  the  Infirm  at  Agnew's  State 
Hospital.  Sellon  &  Hemmings,  State  Archi- 
tects, 374  Monadnock  Bldg.,  San  Francisco, 
Cal. 

New  Britain,  Conn. — ^ITntil  3  p.  m..  May 
16,  by  James  Knox  Taylor,  Supervising 
Architect,  Washington,  D.  C,  for  construc- 
tion, complete,  of  U.  S.  Poat  OIBce  at  New 
Britain. 

Washington,  D.  C. — Until  noon,  Apr.  26. 
by  Elliott  Woods,  Superintendent,  U.  S. 
C&pitol  Building?  and  Grounds,  Washington, 
for  all  metal  staircases  and  two  elevator 
enclosures  in  the  office  building,  U.  S.  Sen- 
ate, Washington. 

Fort  Oade,  Fla.— Until  8  p.  m..  Apr.  10. 
by  Constructing  Q.  M..  for  screening 
porches,  windows  and  doors  of  seven  houses 
at  this  post. 

Davenport,  la. — Until  Apr.  11,  at  office  of 
Temple,  Burrows  &  MclAne,  Architects,  Mc- 
Manus  Bldg.,  for  addition  to  St.  Ambrose 
College. 

aranvllle,  la.— Until  Apr.  10,  by  Rev.  J.  A. 
Gerlemann.  for  erection  of  St.  Joseph's  brick 
school  house. 

Fort  Benjamin  Harrlson,^  Ind. — Until  2  p. 
m.,  Apr.  9,  by  Geo.  H.  Penrose,  Quarter- 
master, for  furnishing  and  Installing  window 
and  door  screens  in  38  buildings  at  the  post. 

Calais,  Me.— Until  3  p.  m..  May  11,  by 
James  Knox  Taylor.  Supervising  Architect. 
Washington.  D.  C.  for  the  construction  (in- 
cluding plumbing,  gas  piping,  heating  ap- 
paratus, electric  conduits  and  wiring)  of  the 
U.  S.  postoffico  and  custom  house  at  Calais, 
Me. 

Crow  Agency,  Mont. — Until  2  p.  m..  May 
6.  by  Commissioner  of  Indian  Affairs,  Wash- 
ington, D.  C.  for  material  and  labor  for 
erection  of  hospital  at  Crow  Agency. 

Brooklyn,  N.  Y.— Until  11  a.  m..  Apr.  13. 
by  C.  B.  J.  Snyder.  Superintendent  of  School 
Buildings.  Park  Ave.  and  59th  St.,  New 
York,  for  Installing  heating  and  ventilating 
apparatus  In  P.  S.  153.  security  required 
tl5.000;  also  for  similar  work  for  P.  S.  159. 
security   required   also   being  $15,000. 

Ellis  Island,  N.  Y.  H.— Until  2:20  p.  m.. 
Apr.  16.  by  Robert  Watchom.  Commission- 
er of  Immigration,  for  enlarging  laundry  and 
other  alteration""  at  U.  S.  Immigrant  Sta- 
tion. 

Fort  Hamilton,  N.  Y.— Until  11  a.  m.,  Apr. 
30.  by  Constructlnff  Q.  M..  Fort  Hamilton. 
Brooklyn.  N.  Y..  for  constructing  a  work- 
shop building. 


New  York,  N.  Y.— Until  11  a.  m..  Apr.  IJ 
by  C.  B.  J.  Snyder.  Superintendent  of  School 
Buildings.  Park  Ave.  and  59th  St.  for  fol- 
lowing work:  Installing  heating  and  ven- 
tilating apparatus  In  P.  S.  14,  security  re- 
quired, 310,000:  installing  electric  equlpmegt 
In  P.  S.  17,  security  required.  16.000;  con- 
structing temporary  school  building  at  P.  S 
81.  security  required.  15.000:  Installlog  htsl- 
ing  and  ventilating  apparatus  in  P.  8.  tt. 
security  requir'^d,   32.400. 

Now  York,  N.  Y.— Until  3  p.  m.  Mar  1!. 
by  James  Knox  Taylor.  Supervising  Archi- 
tect. Washington,  D.  C,  for  the  eslari*- 
ment,  extension,  remodeling,  etc.  (IncluduiiE 
plumbing  and  water  supply  system,  ttc.i. 
of  the  U.   S.  assay  office  at  New  York  Clt) 

Bucyrus,  O. — Until  Apr.  27.  by  J.  J 
Smith.  County  Auditor,  tor  alteration  and 
improvement  of  county  court  house. 

Canton,  O. — Until  Apr.  20,  by  Beard  of 
Education.  Joseph  E.  Deweeae.  Clerk,  for 
erection  of  brick  school  house. 

Masslllon,  O.— Until  Apr.  21.  by  Botrd 
Public  Service,  for  plans,  speclflcatlons  tivl 
estimates  for  new  city   hall. 

Hanover,  Pa. — Until  noon.  Apr.  II.  bj 
Commission  to  erect  state  hospital  for  hi- 
sane,  Franklin  T.  Cheney,  Clerk,  207.  lie 
Chestnut  St.,  Philadelphia,  for  the  ooiwtnK-- 
tlon  of  new  and  finishing  of  present  boildlcp 
pertaining  to  th<!  Homeopathic  Hospital  for 
the  Insane  (or  the  Commonwealth  of  Pcno- 
sylvanla,  in  Hanover  Township.  PhlUp  H. 
Johnson.  Architect,  1824  Land  TiUe  BMs. 
Philadelphia. 

West  Chester,  Pa. — ^Untll  noon.  Apr.  It,  b) 
County  Commissioners,  for  addition  to  coui- 
ty  Insane  asylum. 

Wllkasbarre,  Pa.— UntU  2  p.  m..  May  U 
by  J.  M.  Norrla.  County  Controller,  fer  b- 
terior  decorating  of  Luxeme  County  Own 
house. 

Bedford  City,  Va.— UntU  Apr.  28.  by  R  W 
Hubbard,  for  erection  of  a  new  county  Jail 

Culpeper,  Va.— Until  May  1.  by  CooMt 
Supervisors,  W.  E.  Coons.  Clerk,  for  buUi- 
tng  new  Jail  and  jailer's  residence. 

Fort  Monroe,  Va. — Until  10  a.  m..  Apr  ». 
by  Capt  Ernest  R  Tllton.  Constructlni:  Q. 
M..  for  construction  of  one  officers'  artlil«T 
school  and  one  enlisted  men's  schotd  build- 
ings, including  plumbing,  heating,  electric 
wiring  and  fixtures,  and  electric  elevator. 

Richmond,  Va.— Until  June  t,  by  Chas.  E 
Bolting.  City  Engineer,  for  competitive  de- 
signs for  the  erection  of  a  combined  mar- 
ket and  armory  building.  Also  a  propoMl 
from  a  reliable  contractor  for  the  erectkm 
of  the  building.  Including  the  architect's  let 
for  the  sum  of  flOO.OOO. 

Roads  and  Streets. 


Bids  are  asked  on  foUowlBf  work.  tb< 
notaa  being  arranged  alphabetically  tt 
states: 

Skagway,  Alaska — ^UntU  noon.  May  1.  h> 
Board  of  Road  Commissioners,  Lieut  Sta 
C.  Orobard.  U.  S.  A..  Secretary,  for  coo- 
structing  21H  miles  of  wagon  road. 

Fort  Dade,  Fla.— Until  8  p.  m..  Apr.  S 
by  Constructing  Q.  M..  for  constructkn  oi 
brick  roads  and  concrete  curbing  at  thb 
poat 

Collinsvllle,  III.— Board  Local  Improve- 
ments, J.  L.  R.  Wadsworth,  President,  will 
on  or  before  Api.  10,  issue  a  call  for  con- 
structing 66,700  sq.  yds.  vitrified  brick  par- 
ing wltn  concrete  base,  cement  filler  and 
sandstone  curb.  A.  C.  Powell,  City  Engi- 
neer. 

Westminster,  Md.— Until  noon.  Apr.  It.  h^ 
County  Commissioners,  for  grading  and 
macadamizing  about  2-3  mile  of  the  Moiuii 
Airy   Road.    Sec.  2. 

Duluth,  Minn,— Until  10  a.  m..  Apr.  10.  br 
Board  Public  Works,  R  Murchiaon,  Clerk, 
for  two  contracts  for  grading  and  pavtot 
3rd  St 

Kansas  City,  Mo.— UnUI  11  a.  m..  Apr.  li. 
by  E.  A.  Harper,  City  Engineer,  for  con- 
structing asphalt  pavement  on  portions  of 
12  streets,  and  for  grading  portions  of  foor 
streets. 

Kansas  City,  Mo.— UntU  $  p.  m..  Apr.  li. 
by  Park  Conmitssioners,  Fnuik  P.  Oosaard. 
Secretary,  for  constructing  artificial  »ton« 
combined  curb  and  gutter  on  sevetml 
streets. 

Fort  Omaha,  Neb.— UntU  10  a.  m..  Apr 
25.  by  Capt.  W.  H.  Oury,  Constnirllnit  Q 
M..  for  constructing  terracea  macadajn 
roads,  gutters,  etc..  and  moving  electric  light 
line  at  this  post. 

Pembroke,  N.  H.— Until  6  i).  m..  Apr.  14 
by  A.  D.  Dean.  SUte  Engineer.  Conconi 
N.  H..  for  constmcting  macadam  ro»d»  1« 
this  town. 
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Bronxvllle,  N.  Y.— Until  8  p.  no.,  Apr.  20, 
by  Frank  Dinsmore,  VIlIaKe  Clerk,  for  grad- 
ing and  paving  four  atreeta. 

N«w  York,  N.  Y — UnUl  2  p.  m..  Apr.  16. 
by  Jamea  W.  Stevenaon,  Commlaaloner  of 
Bridgea,   13    Park    Row,    for   repalra    to  aa- 

{ihalt  pavementi  on  bridges  over  the  Har- 
em River  and  in  the  Borough  of  Manhattan 
during  the  year  1908.  Security  required  la 
15,000. 

Ntw  York,  N.  Y.— Until  11  a.  m.,  Apr.  16, 
by  Louia  F.  Haffen,  Prealdent  Bronx  Bor- 
ough, 177th  St.  and  3rd  Ave.,  for  paving 
roadway  of  B.  169th  St.,  with  asphalt  blocks 
and  with  granite  blocks,  the  aecurlty  re- 
quired being  tlE.OOO. 

Cincinnati,  O. — UnUl  noon,  May  1,  by 
County  Conunlsalonera,  Fred  Drelhs,  Clerk, 
(or  work  under  speclflcatlon  No.  706:  Im- 
provement of  the  Cleves  and  Mlamltown 
road  between  the  Swisher  and  Bauer  farms 
in  Whitewater  Township. 

Columbus,  O. — Until  noon,  Apr.  16,  by  E. 
W.  Hirsch,  Secretary  Board  Public  Serv- 
ice, for  grading  and  paving  portions  of  16 
streets.  Bids  will  be  received  on  asphalt, 
hard  burned  brick  or  block  or  other  sub- 
stantial material. 

Marlon,  O. — Until  noon,  Apr.  21,  by  Board 
Public  Service,  Chaa.  M.  Tobln,  Clerk,  for 
cnnatructing  brick  pavement  on  North 
Main  St. 

California,  Pa.— Until  6:30  p.  m.,  Apr.  16. 
by  Borough  Cicrk,  for  grading,  curbing  and 
(laTIng  College  Ave.  with  vltrifled  brick:  alao 
for  Improvement  of  several  other  streets.  W. 
K.  Ward,  Borough   Engineer. 

Erie,  Pa.— Until  Apr.  20,  by  Board  Public 
Works,  for  resurfacing  street.  B.  E.  Brlgga, 
I'lty  Engineer. 

Harriaburg,  Pa. — Until  Apr.  SO,  by  State 
HlKhway  Department,  Harriaburg,  for  the 
following  road  work  In  Armatrong  County: 
Manor  Township  road,  10,600  ft.:  South 
Buffalo  Township  roads.  1.039  ft.  and  10,800 
ft.:  Freeport  Borough  road,  1,500  ft.:  Kitan- 
Ing  Borough,  &61  ft.  of  16  ft.  macadam  or 
same  length  of  14  ft.  brick;  Raybum  Town- 
ship, 5,932  ft.  of  16  ft.  macadam  or  14  ft. 
hrirk.  Bids  are  alao  asked  for  construction 
I'f  2.375  ft.  of  road  in  Buffalo  Townahip, 
Butler  County. 

Sewert. 

nida  are  aaked  on  following  work,  the 
notes     being     arranged     alphabetically      by 

statea: 

Oakland,  Cal.— Until  10  a.  m.,  Apr.  22,  by 
Heard  Public  Work*.  Walter  B.  Fawoett, 
.Secretary,  for  completing  outlet  sewer  on 
Grove  St.,  th?  work  including  the  follow- 
ing: Place  plies  in  First  St.  crossing;  build. 
36%  ft.  of  sewer  not  on  pile  foundation; 
build  top  one-half  of  9V4  ft.  of  sewer  not 
on  pile  foundation;  btiild  100  ft.  of  sewer  In 
First  St.  crossing;  build  826  ft.  of  sewer  on 
pile  foundation  south  of  First  St.;  complete 
back  nil  and  restore  street  surface.  Bond 
(»r  3*.500  required  of  successful   bidder. 

Oakland,  Cal.— Until  10  a.  m..  Apr.  22,  by 
Biiard  Public  Works.  Walter  B.  Fawcett. 
Se<retary,  for  cr.mpletlng  construction  of 
nutlet  ae'wer,  work  including  following: 
Clean  out  and  fill  with  concrete  the  pile 
protection  cylinders  at  outer  end  of  sewer. 
Cut  off  piles  and  place  caps  for  \i9M  ft. 
of  newer.  Place  floor  for  219^4  ft.  of  sewer. 
Build  21.9  ft.  of  concrete  sewer  north  of 
bulkhead  line.  Build  257.6  ft.  of  concrete 
newer  south  of  bulkhead  line.  Remove  forma 
and  finlah  InsWe  of  completed  portion  of 
mid  sewer.  Complete  back  fill  and  replace 
surface  of  street  over  whole  sewer.  Bond 
for  $2,000  required  of  successful  bldd«r. 

San  Jose,  Cal. — Until  3  p.  m.,  Apr.  20,  by 
Roy  E.  Walter.  City  Clerk,  for  constructing 
wwers  In  the  4th  Ward,  the  work  including 
material  and  labor  for  constructing  19,638 
ft.  of  6  In.  to  2  In.  pipe  sewer. 

Washington,  O.  C. — Until  noon,  Apr.  20, 
by  District  Commissioners,  43  District  Bldg., 
for  constructing  pipe  sewers. 

Chlcaoo,  III.— ITntil  10:15  a.  m..  Apr.  15, 
by  Board  local  Improvements,  Charles  A. 
V.  Stsndlsh.  Secretary,  216  City  Hall,  for  10 
rantracta  for  constructing  sewers  and  25 
••ontracts  for  dialns. 

Hopklnsvllle.  Ky.— Until  noon,  Apr.  10, 
by  Sewer  Committee,  L.  H.  Davis,  Chair- 
man,  for  constructing  atorm  aewer. 

Loulavllla,  Ky. — Until  noon,  Apr.  29,  by 
Ciimmlasloners  tf  Sewerage,  603  Equitable 
Hldg..  for  the  construction  of  a  sewer, 
known  as  Sec.  "A"  of  the  Southern  Outfall 
.Sewer.  Contract  No.  6.  The  work  conslsta 
mainly  of  a  sewer  10  ft.,  IH  ins.  high  by  10  ft. 
7  Ins.  wide,  2,137  ft  long,  including  an  outlet 
structure  and  includes  the  following:  Exca- 
>-allon,  2.137  lln.  ft.;  concrete.  3.624  cu.  yds.; 
reinforcing  steel  bars,  235,000  lbs.;  piles,  4.- 
Mii  Hn.  ft.:  vitrified  brick  invert  lining  2.390 
»|.  yd».     J.  B.  F.  Breed,  Chief  Engineer. 


Varsallles,  Ky.— Until  Apr.  20,  by  Mayor 
H.  C.  Taylor  and  Council,  for  complete  aya- 
tem  of  sanltar\'  sewers  and  water  works. 
The  Holmboe  Co.,  Engineers,  Lincoln  Bank 
Bldg.,    Louisville,    Ky. 

Baltimore,  Md.— Until  11  a.  m.,  Apr.  29, 
by  Sewerage  Commiaaion,  Harry  W.  Badg- 
ers, Secretary,  for  building  eaat  low-level 
Interceptor,  Sectiona  1  and  2;  erecting  su- 
perstructure of  Bcwage  pumping  atatlon  and 
building  found&tiona  and  aubstrueture  of 
aewage  pumping  atatlon.  Olllciat  advertise- 
ment will  be  found  elsewhere  in  this  Isaue. 

Bronxvllle,  N.  Y.— Until  8  p.  m.,  Apr.  20. 
by  Frand  Dinsmore,  Village  Clerk,  for  con- 
structing 8  in.  sewer  in  De  Witt  Ave.  and 
a  10  In.  sewer  In  Pleasant  Ave. 

Now  York,  N.  Y.— Until  11  a.  m.,  Apr.  13, 
by  C.  B.  J.  Snyder,  Superintendent  of  School 
Buildings,  Park  Ave.  and  69th  St.,  for  in- 
stalling a  new  drain  at  public  school  41,  on 
Ollnville  Ave.,  ccmer  of  Magenta  SL.  Bor- 
ough of  the  Bronx.  Security  required  is 
$700. 

Nev»  York,  N.  Y.— Until  11  a.  m.,  Apr.  16. 
by  Louis  F.  Haffen,  President  Bronx  Bor- 
ough, 177th  St.  and  3rd  Ave.,  for  construct- 
ing aewer  In  Albany  Road,  the  work  includ- 
ing 144  lln.  ft.  24  In.,  733  lln.  ft.,  20  In.. 
353  lln.  ft.,  16  In.,  and  273  lln.  ft.  12  in.  pipe 
aewer,  etc. 

Marlon,  O. — Until  noon,  Apr.  21,  by  Board 
Public  Service,  Chaa.  M.  Tobln,  Clerk,  for 
constructing  sanitary  sewer  and  cellar  drain 
In  Main   St.  and   in   Bain  Ave. 

California,  Pa.— Until  6:30  p.  in.,  Apr.  15, 
by  Borough  Cltrk,  for  constructing  aewers 
In  several  streets.  W.  E.  Ward,  Borough 
Engineer. 

Philadelphia,  Pa.— Until  noon,  Apr.  22.  by 
George  R.  Stearns,  Director  Public  Works, 
for  work  under  Schedule  B.  construction  of 
main  sewers.  Specifications,  etc.,  with  Cliiet 
Engineer,    Room    416    City   Hail. 

Woonsocket,  R.  I. — Until  2  p.  m..  Apr.  14, 
by  Sewer  Commissioners,  for  constructing 
about  2.600  ft.  of  8  in.  sanitary  sewer.  Frank 
H.    Mills,    City    Engineer. 

Yorkvllle,  S.  C— Until  9:30  a.  m.,  Apr.  15, 
by  Commissioners  Public  Works,  M.  C.  Wil- 
lis, Chairman,  foi  constructing  sewer  sys- 
tem, to  Include  about  6  miles  of  pipe  line, 
8  in.  to  10  In.  in  diameter.  Shand  Engi- 
neering  Co.,    Engineers,    Columbia,    S.    C. 

Oshkosh,  Wis.- Until  2  p.  m.,  Apr.  18,  by 
Board  Public  Works,  W.  A.  Marden.  Chair- 
man,   for  constructing  sewer  In   9th   St. 

Brantford,  Ont. — See  under  Bids  Asked— 
Water  Supply. 


F.  W.  Frank,  Secretary  of  the  Board  of 
Water  Commissioners,  far  the  following: 
(a)  Construction  of  a  storage  reservoir;  (6) 
fumiahing  and  laying  of  about  850  ft.  of  24- 
in.  cast  iron  suction  pipe;  (c)  fumiahing  and 
laying  of  about  1,150  ft.  of  15-in.,  18-in.,  and 
24-in.  sewer  conduit  pipe.  T.  Harry  Jones, 
City  Engineer. 


Water  Supply. 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
autea: 

Tipton,  la.— Until  7  p.  m..  May  4,  by 
Mayor  J.  E.  Baitley.  for  constructing  con- 
crete reservoir  of  about  100.000  gallons  ca- 
pacity. 

Chicago,  III,— Until  10:15  a.  m.,  Apr.  1.^ 
by  Board  Local  Improvements,  Charles  A. 
V.  Standish,  .Secretary,  216  City  Hall,  for 
six  contracts  fo:  (y>nstructing  water  supply 
pipe. 

Veraallles,  Ky. — See  under  Bids  Asked— 
Sewers. 

Stillwater,  Minn. — irntil  noon,  Apr.  18.  by 
Board  of  Control,  Capitol,  St.  Paul.  Minn., 
for  erection  of  water  tower  at  new  state 
prison.  Stillwater. 

Wesley,  Mlnn.~J.  W.  Topka.  Village  Re- 
corder, is  asking  plans  and  speclticutions 
from  contractors  for  building  a  70  ft.  steel 
tower  and  a   pine   wood   tank,    16x18   ft. 

Cincinnati,  O.— Until  Apr.  21,  by  Board 
Commissioners  of  Water  Supply,  E.  F.  Prior. 
Clerk,  for  the  inylng  of  cast  iron  pipes  and 
special  castingi  and  valves  In  nlley  oast 
of  Western  Hills  Pumping  Station  from 
said   station    to  Harrison   Ave. 

Oklahoma  City,  Okla. — Until  noon.  Apr. 
10.  by  Water  Commissioners,  D.  A.  Johnson, 
Superintendent,  for  an  extension  to  the 
filter  plant  as  lollows:  A  sedimentation  ba- 
sin to  hold  1,320,000  gallons;  a  clear  well  to 
hold  1.320.000  gallons;  a  system  of  filtration 
capable  of  producing  not  less  than  4,000,000 
gallons  in  24  hours.  Well  and  sedimentation 
basin  are  to  be  constructed  of  reinforced 
concrete. 

Shiner,  Tex. — Until  noon,  Apr.  10.  by 
Louis  Trautweln,  Ma.vor.  for  erection  of  16x 
100  ft.  steel  stand  pipe  for  city  water  works. 

Portage  Ca  Prairie,  Man. — Until  8  p.  m.. 
Apr.  16.  by  F  W.  Clayton,  Secretary- 
Treasurer,  for  pi,mplng  machinery,  water 
pipes,  pipe  laying,  etc.,  as  an  auxiliary  to 
existing  city  wn'er  works,  Willis  Chlpman, 
Consulting  Engineer,  103  Bay  St.,  Toronto, 
Ont. 

Brantford,    Ont. — Until    noon.    Apr.    24.    by 


Bscayatioii,  Earth  and  Rock. 


Blda  aro  aaked 
note*     being    arranged 
sutea: 


on    following    work, 
alptutbettcallr 


the 
bj 


Fort  Dodge,  la.— Ditch  Work.— Until  1  p. 
m.,  Apr.  29,  by  H.  S.  Holm,  County  Audi- 
tor, for  material  and  labor  for  conatructlng 
Webster-Calhoun  Joint  Drain  No.  16-31.  The 
work  Including  228,068  cu.  yda.  excavation 
in  open  drain  In  main  line,  and  119,068  cu. 
yda.  In  Lateral  No.  2;  48,100  ft.,  12  in.  to  24 
in.  tile  and  aix  concrete  retaining  walla  at 
outlet. 

Rockwell  City,  la.— Tile  Drain.— Until  Apr. 
22,  by  B.  E.  Stovebraker,  County  Auditor, 
for  construction  of  16,759  ft..  10  In.  to  26  In. 
tile  drain  in  Logan  Township. 

Boaton,  Maaa. — Dredging. — Until  noon, 
Apr.  SO.  by  Lt.  Col.  Edw.  Burr,  U.  S.  Engra, 
Boston,  for  dredging  in  Dorchester  Bay  and 
Neponset    River,    Mass. 

Now  York,  N.  Y.— Dredging.— Until  noon. 
Apr.  14.  by  Allen  N.  Spooner,  Commission- 
er of  Doclcs,  Pier  A,  Battery  PI.,  for  about 
200,000  cu.   yds.  of  dredging  in  North  River. 

Waahlngton,  O.— Ditch  Work.— Until  10:30 
a.  m..  Apr.  11.  by  James  R.  Marker.  County 
Engineer,  Greenville,  O.,  for  constructing 
Oda  Ditch  in  Washington  Township.  Esti- 
mated cost  la  $3,677. 

Yankton,  S.  Oak.— Ditch  Work.— Until 
noon.  Apr.  22,  bv  David  M.  Finnegan,  County 
Auditor,  for  construction  of  Volin  LAteral 
Ditch  No.    1. 

Juneau,  Wla.— Drainage  Work.— Until  11 
a.  m..  May  4,  by  Commissioners  Horicon 
Drainage  District,  E.  D.  Doney,  Chairman, 
for  construction  of  ditches  and  for  improv- 
ing channel  of  Rock  River  and  removing 
bridges  and  dam  in  the  Horicon  Drainage 
District.  Official  advertisement  will  be  found 
elsewhere  in  this  issue. 

Miscellaneotts. 

Bids  are  aaked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
aUtea: 

San  Franclaco,  Cal. — Light  House. — Until 
noon,  Apr.  21,  by  Light  House  Engineer, 
.San  Francisco,  tor  constructing  landing  and 
approach,  substructure  and  superstructure, 
including  buildings  for  Carqulnez  Strait 
light    station.    In    Carqulnez   Straits,    Cal. 

Washington,  D.  C. — Cable  Service  Steam- 
er.— Until  2  p.  in..  Apr.  30.  by  Quartermaster 
General,  U.  S.  Army,  for  the  construction 
and  complete  equipment  of  a  twin  screw 
steel  cable  steamer  for  Army  service; 
length    160  ft.,  breadth   32   ft.,  depth  17  ft. 

Waahlngton,  D.  C— Tents.- Until  10  a.  m., 
Apr.  9,  by  Col.  F'.  L.  Denny,  Q.  M.,  U.  8. 
Marine  Corps,  for  manufacturing  conical, 
storage,  wall  and  shelter  tents.  Including 
flies,  and  furnishing  poles,  pins,  etc.  Ma- 
terial will  be  furnished  by  the  Marine  Corps 
nt  government  expense. 

Savannah,  G». — Jetty  Work. — Until  noon. 
May  7,  by  Lt.  Col.  Dan.  C.  Kingman,  U.  S. 
Engrs.,  for  raising  and  repairing  the  south 
jetty  at  Cumheiland  Sound,  Ca.,  and  Fla. 

Indianapolis,  Ind. — Ash  Collection.— Until 
10  a.  m..  Apr.  13.  by  Board  of  Public  Works, 
for  a  contract  for  the  collection,  removal 
and  disposal  of  ashes  and  sweepings  In  the 
city. 

LIgonler,  Ind. — Electric  Plant.— Until  7:80 
p.  m.,  Apr.  21,  by  R.  E.  Jeanneret,  City 
Clerk,  for  furnishing  material  and  conatruct- 
lng an  electit-;  lighting  plant  and  system 
for  the  city  01  LIgonler.  The  work  con- 
sists of  a  power  plant  of  either  steam,  with 
Corliss  engine,  01  gas  eiigine  and  producer, 
or  oil  engine,  one  100  K.  W.  A.  C.  generator, 
switchboard,  poln  line,  wiring,.  48  arc  street 
lamps,  all  Installed.  Also  furnishing  meters 
and  transformers.  The  power  plant  will  be 
Installed  in  the  water  works  building  owned 
by  the  city  on  foundations  to  be  built  by 
the  contractors.  A.  J.  Hammond.  Engi- 
neer.   South    Bend.    Ind. 

Scltuate,  Mans. — Conc-rete  Sea  Walls. — 
I'ntii  2  p.  m..  Apr.  17.  by-  Harlmr  and  Lend 
Commissioners.  Frank  w.  Hodgdon.  Chief 
Engineer.  State  House.  Boston.  Mass..  for 
furnishing  mafilals  and  building  two  sec- 
tions of  concrete  sea  wall  on  the  crest  of 
the  beach  at  North  Scltuate.  the  total  ap- 
propriations for  the  work  being  $4,000,  less 
cost   of  Bupervlflon  and    incidental  expenses. 

Fergus  Fall*,  Minn. — Dam,  Power  House — • 
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N.w  York.  N.  v.— HixIdlMK,  .  Until  noon. 
*u.  I»  »  V  'rn'"*"'"'"  • ''"f«''  '^Ity  of  New 
V  ».  W  l,.-xli.Kl""  Ay.'.,  for  ih.>  work  of 
...l.uiiu  llin  uri.niiilH  iiiKiiit  tlio  liiilldlnRs  of 
Tl,.  V'mI.'kV  "f  III'-  <""y  "t  N'^w  ^■o'-k.  lo- 
I',l..,l  ....  SI  Nl.li.'l"''  T..iin,-.-.  I40lh  St.. 
Aiii><l<.i'<liii>i  Avi>.  nnd  l<i«(h  iSt..  KorouKh  of 
M.iiiliiitlitii.      TliiK    allowod     for     completing 

Columbut  Rarraok*.  O. —  Disinfecting 
I'lHiil.  I'ntll  l>>  tt-  in-.  Apr.  30.  by  Capt.  H. 
.1  llli'Hi'li.  (\>nMliiictln(t  QuBrtermaster.  for 
.'iiiiKlnii'tlon  of  n  hiillillnR  for  a  disinfect- 
liiK  pliinl  (Iticlt'illnit  pliimblnR.  electric  wlr- 
jiiK  iXKl  flxttircN  nnd  Installation  of  distn- 
fix'lliiK  plant)   at   this  post. 

Logan,  O.— Slrcet  IJuhtinit.— I'ntll  noon. 
Apr.  S3,  by  VI'.1j\kp  Council.  F.  C.  Oroves. 
fur  slri>ct  llRlilInK  for  a  period  of  three  or 
ton  ypitrs  with  not  less  than  60  arc  lights 
of  S.OOO  r.  p. 

Fort  Adams,  R.  I.— Sea  Wall.— Vntil  10  a. 
in.,  May  H.  by  Cunt.  Willis  C.  Metcalf.  Con- 
slnicllnR  Q.  M.,  209  Thames  St..  Newport, 
for  ronstructlon  of  sea  wall,  removal  of 
fiire  rover.  ,11'ndlnR,  fllling,  soddinK,  etc..  at 
l<V<rt    Ailains. 

Dallas,  Tax.— LiKhtlnK.-  I'ntll  Apr.  IS.  by 
.lohn  M.  Mnrvh.  County  Auditor,  for  laltor 
nnd  material  f.T  the  complete  Installation 
of  serle:<  arc  lumps  along  the  Galveston 
Co\inty    Uoulex-ard. 

Mat«rlala,lUch<aes,SappUM,TooIs,Stc 

Bid*  ara  aaked  on  followlnir  work,  the 
not**  bains  arrangod  alphabetloaUr  by 
•tatoa: 

Washington.  O.  C— Cement —rntll  lOJrt 
«  m.  M«y  1  uv  *tiH>n\>meut  frv>nx  Apr.  I3i. 
r.>r  fiinilithlni:  Isthmian  Csnal  0««Timis»ion 
with  oomonl.  Circular  4;o  sh.^uld  tH>  ap- 
plied  for. 

Washington.  D  C — Jacks.  Rope.  Etc.— 
I'lilll  10  .W  a  m  ,  Apr  »:.  by  Ut.  Col.  H.  F. 
HtHlgTS.  Oono.;^!  I'lirchaslnB  OITIcer.  Isth- 
mian t^n«l  C  .inmlsslon,  for  furnishing  un- 
der CIrculnr  «S.%  .larks,  car  replacers.  cl>^be 
valves,  Isi-kle  and  snatch  bKx-ks.  gaskets, 
li-ather  In-ttinB.  felt.  broadcloth.  lt«^^er. 
horse  iH^llars,  si-rt  w  cUnifts.  rivet  sets,  saw- 
sets,  nuK<-r  bits,  screw -drivers,  chisels, 
9»rew  i>lat,-s,  stoks  ..«nd  dies,  wine-r\v,w. 
cUivk  ,"«rtx»run»inm  wt.et^Is,  faucets,  horse- 
shiM^s,  horsesh  v*  ruiils,  t,^  calks,  hamef9- 
n\akers'  I>x\ls,  c-rri,.vc>'  and  harness  fit  lines, 
>^»l»^»>-^  riv,-is.  t.i.k?.  rtiHir.  .-andles,  s.vio. 
IMii.i.  \j<iiii.»';.  r.;  iii^  ..,,-,,.1  ,.,;.  ,.xaiii  ac:.l 
pUt)otv«c\v  r«\<in.  sal  anim.«ni.-io,  ssl  SK^da. 
s.%^   i^v»I     fa.i"4C.   etc 

Fort  Dad*.  Fla.-  I.n^  r;.-«nt  — I'nMl  S  p  tn  . 
May  Kv  b\  C.^v«^^•,^^■!•.••,^:  <J  M  f  r  f..rr:s'-- 
\!i!    .»!-d     ii'sia.'  •■.«    i.Tc    .ind    disi!..!!-,s    p  .«rt 

^^^.,-i50  III.— tl.^se  War^r  -  l"-;;!  '.>>  a 
-.;■..  .\-.'!  ;.V  b\  ,l.^m.-s  ll.'n.n.  f^->-  M^-^s'a;. 
t'lty   Hall    f»«r   ^lrn>shlng   ii   h\>se   w.xt   r< 

Boston.       Mass. — !?tructur«l        S!..-:    -V-V 
IS*   p    m.    .Vi\r     ;i.   by  OharVs   K  .    r  K  s.r 
v"\%o>mt»sK>n.     lllTm    .\.    Miller     C     •  f    K-  c- 
jvevr,    S*T    l*»vl»ton    St  .     f>»r   fvr-:-'     -s    ,1-  i 
dellxx-rin):  stnh-iural  steeJ  f«»r  '.!  .    .  »  •  r  '  •  '•; 
««te    hiHise    whK-h    is    lo    Nf    »..".;    ,-\r    •'  e 
l.»w«*r  Ball-   rc.-v-,<s  at   the  K>rk  :r   :"  ,'  .'•.^•:-« 
U:\.r     1»-.—        ......     V  -    .  :"    s;r      •.    -m' 

*•.-■!    t>    ••.    .-.  \     •,,-    ^•    ;■'— -s' .M.    >\. :>:>■..■  s 


.<c>">-<*e,    M*s*.- 
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Wnshlngton,  D.  C,  to  furnish  at  the  worlca 
»r  the  Newport  News  Shipbuilding  and  Dry 
I  lock  Company,  Newport  News,  Va.,  and 
Fore  Klver  Ship  &  Kngine  Building  Co.. 
Qulncy,  Mass.,  a  quantity  of  electrical  hoist 
<Hlulpments,  motors,  etc.  Applications  for 
proposals  should  refer  to  Schedule  949. 

Minneapolis,  Minn. — ^Lumber. — Until  7:30 
p.  m.,  Apr.  10.  by  L.  A.  Lydiard,  City  Clerk, 
for  furnishing  pine  lumber  to  be  used  dur- 
ing season  of  1908. 

St.  Paul,  Minn. — ttmvel  Screening  Plant. 
— Until  .Vj.r.  13,  by  County  Commissioners. 
K.  Q.  Krahnicr.  County  Aulltor,  for  a 
gravel  .".iveninK  plant,  set  \i|i  complete  In 
New  HrlKliton,  and  a  portalil.  gasoline  en- 
gine and  tank  ol  a  horscix.w  •  r  of  sufficient 
power  to  operate  the  s<r(Hiiing  plant,  to- 
gether with  all  tool  appliai:  es  and  con- 
nections with   the  clevato!    screen. 

Omaha,  Neb. — Street  C'lt^iung  Machines. 
Until  Apr.  14  by  Street  Commissioner  Flynn. 
according  to  reports,  for  street  cleaning  ma- 
chines. Andrew  Rosewater  is  City  Engi- 
neer. 

Fort  Mott,  N.  J. — Ammunition  Hoists. — 
Until  11  a.  m..  Apr.  30,  by  MaJ.  C.  A.  F. 
Flagler.  U.  S.  Eiigrs..  Wilmington,  Del.,  for 
furnishing  and  delivering  two  ammunition 
hoists  at  Fort  Mott.  N.  J. 

Brooklyn,  N.  V. — Traveling  Derricks. — 
Until  11  a.  m..  Apr.  15,  by  Bird  S.  Coler. 
Borough  President,  for  furnishing  and  de- 
livering six  steel  frame  traveling  derricks, 
with  vertical  ga!<ollne  hoisting  engines. — Se- 
curity required  is  J4,000.  Plans,  etc.,  at  De- 
t«irtnient  of  Sewers,  215  Montague  St., 
Brooklyn. 

New  YOfIc,  N.  v.— Carts  and  Reels.— Until 
i  p.  m.,  Apr.  16,  by  U.  S.  Ufe  Saving  Serv- 
ice. Washington.  D.  C  for  c<mstniction  of 
.10  beech  apparatus  carts  with  reels  com- 
plete and  15  additional  reels. 

New  York.  N.  Y.— Boilers.- I'ntll  2  p.  m.. 
.Apr.  15.  bv  J.»hn  H.  O'Brien.  Commissioner 
Water  Supply.  Oas  and  Electricity.  13  Park 
Row.  for  furnishing,  dellverine  and  erect- 
ing four  WTJter  tube  boilers,  with  econo- 
mixer.  stoam  and  au\iliar>'  piping,  feed 
water  heaters  and  high  pressure  drip  return 
system  and  nil  foundations,  with  their  ap- 
purtenanc<>s.  complete,  in  the  boiler  room 
of  179th  St.  pumping  station.  Borough  of 
Manhattan. 

New  York.  N.  Y.— Supplies.— Until  11  a. 
HI  .  .\pr.  1«.  by  Louis  F.  Haffen,  President 
Br»>nx  BorvuBii.  ITTth  St.  and  Srd  Ave.. 
for  fumishine  .supplies,  among  which  are 
•.^.iVW  paving  biicks.  100  bbls.  asphalt  block 
tilling.  4.:>  bbl,«.  Portland  cement.  1,000  cu. 
\.ls,  paving  $»nd.  Ixardware.  rubber  hose. 
^-r.tfineering    instruments,    etc. 

Nortwoed.  O. — Water  Meters. — Until  noon. 
.\pr.  25.  by  Board  Public  Service.  H.  D. 
,\rmstr^^ng.  Clerk,  for  furnishing  and  deliv- 
ering 10*  S-li-  water  meters  and  connec- 
tions, 

Toledo,  a— Pipe —Until  Apr.  22.  by  Board 
Public  Service,  for  furnishing  3i.  in.  and 
42  in.  cast  lrt>n  pipe  an.l  specials  and  five 
i"ang«>»l  \-alves  for  use  at  high  ser\ii-e  pump- 
ing station. 

Tarentum,  Pa. — (Garbage  Furnace. — Until 
7  p.  m..  Apr.  IS.  by  W.  A,  Gitvs,%n.  Borough 
Secnplar>\    for  supplying   gartvjge    furnace. 

Winnipeg.  Man. — Wagons.  R-^iler,— Until 
n.>in,  Apr  10.  bv  B.v«rd  of  ContnM.  M.  Pet- 
t-rs>»n.  S.>.~r»tary,  f.^r  sum  ly  of  6  asphalt 
dump  wa.;.«ns.  24  yds.  iTiixicity.  with  l>ot- 
t»m  dump,  st.'.l  and  asl>est.^s  lineal.  5-|n. 
tire  .and  .".ne  I"-ion  steam   roller.   Specifica- 


tions at  ofnce  of  H.  N.  Ruttan,  Cits  Eiti 
neer.  '■ 

Prince  Albert,  Saik.— Pine,  Swcto- 
Untll  8  p.  m.,  Apr.  16.  by  t?C.  fi^itai 
City  Clerk,  for  furnishing  S,758  (t.  8-talS 
6.444  ft.  6-tn.  caat  Iron  pipe,  8,000  HubT 
cial  castings,  4-in.  by  8  in.  valves,  \\ 
by  6-in.  valves,  17  hydrants,  16  valve  boiei 

Portage  La  Prairie,  Man.— Pumpa,  Pi»._ 
See   under  Bids   Asked.— Water  siipfl^; 

Quelph,  Ont. — Sewer  Pipe.— Until  hooil 
Apr.  20,  by  J.  J.  Hackney,  Manager  Water 
Worlcs,  for  supply  of  21,000  lln.  It.  of  It  k 
sewer  pipe.  Speclflcationg  from  ^vis  k 
Johnson,    Engineers,    Berlin,  Ont 

CONTRACTS  LET. 

The  following  contracts  bave  betn  let  r. 
cently: 

Santa  Monica,  Cal- — Bulkhead.— Atiaatli; 
Gulf  &  Pacific  Co.,  Monadnock  Bldg.,  Su 
Francisco,  at  »1!.33  per  Un.  ft.,  for  1,M(  tt. 
of  bulkhead  construction  for  this  city. 

Ouray,  Colo. — Mining  Tunnel.  —  George 
Walker  and  Wm.  Malcom,  for  driving  ilrsi 
100  ft.  of  the  Koehier  Tunnel  for  the  Su 
Antonio  Mining  Co.  The  first  100  It.  -wfflu 
driven  by  lw.nd  and  then  machinery  for  pov- 
er  drills  will  be  installed  for  driving  the  rr- 
mainder  of  the  tunnel,  which  wll  be  1,V»  n. 
in    lengrth. 

Wilmington,  Del — Roads.— B.  F.  Wicker- 
sham.  Kennett  Square,  Pa.,  at  127.493,  for 
constructing  four  mites  of  Tolleyville  &&&-, 
John  A.  Kelly  Co.,  at  127,388,  for  construct- 
ing 3\  miles  of  the  Stanton  Turnpike.  Bott 
roads  are  to  t>e  improved  for  New  Carle 
County,  of  which  F.  A.  Price  Is  State  H\^- 
way  Commissioner. 

Jacksonville,  Fla. — Concrete  Warehouse- 
Turner  Construction  Co.,  11  Broadway.  Ne« 
York,  has  been  awarded  another  contract  by 
thf  J.  G.  Chru?topher  Co..  niachiner>  and 
mill  supplies,  of  Jacksonville.  Fla..  for  a  re- 
inforced concrete  warehouse  105  ft.  by  1*5, 
ft.,  two  stories  high.  This  building  is  to  be 
used  for  hardware  storage.  Work  will  be 
bejrim  immediately. 

Davenport,  la. — Paving.  —  McCarthy  tai- 
pru\enioni  Co..  according  to  reports,  for  Ira- 
provemenl  of  17th.  St..  at  following  bid: 
Excavation.  J0.J5;  paving.  $1.50;  curbing, 
$0.32.  Davenport  Construction  Co..  lor  ta- 
provement  of  Lincoln  Ave.,  at  $0.38  for  ex- 
cavation, $1.42  for  paving  at>d  tO.30  for  ctirb- 
Ing. 

Aurora.  III.— Repairing  Bridge. — Jobn  Ei- 
telgverge,  for  new  roadway  for  New  York  St 
bridge. 

Lamoine,  III.— Bridge.— IlUnote  Ste«l  Briflgt 
Co.,  Jackaonville,  IlX.  at  $I.«00.  for  steel 
bridge  ov  er  Crooked  Creek  In  Lamoine  Town- 
ship. 

Princeton.  Mi.— Bridge  Work.— McManis  * 
Son.  Princeton,  for  concrete  abutments  and 
Pan-American  Bridge  Co..  New  Castle.  Ind.. 
for  steel  wtwk  for  new  bridge  over  Bur^* 
Creek. 

Winnetka.  IIL— Brick  Paving.  —   Following 
bids  were  received  Mar.   24  by  this    dty.   F. 
A.   Windrsi.   Er«ire«r.   for  paving  wiih  'brick 
on    t:\rr:    St-    <  Special    1J7>.    <1>    stan<linK    for 
John  .\    McOarrv  A  Co..  Seeurltv  Bids-.  Chi- 
cago: ■  ;.  for  J»s   Cope  A  Sons.  Baeine.  Wta.; 
I.-;,     f.  r    M.    H-    McGorern    Co..    Oiaral>er    of 
C'lmn- r^.e    Bldg,.   Chicago:    <4)    for    Smith  A 
Br  .wr     Chicago;  t5>  for  Artificiai  Stone  Oa. 
lvy>  E;5!.>n  Ave..  Ctaitmgo.  and  («•    for  M»x- 
•ni'ttr  .'onstroctK*  Co..  171  Washinstoa  St . 
ChL-a^r  • 


2.;>t>   sq.    yds,    brick    paxing.    S-in.    ma..-a<lam  <1> 
Kis*. 
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BiMff,  Ind.— Ditch  Work.— Homar  Ashcrott, 
Crafgvllle.  Ind..  at  12,290,  for  constructing 
Hanna  Shady  Ditch. 

Linton,  Ind.— Stone  Church.— Wolf  &.  Ew- 
iBg.  Indianapolis,  at  $25,000.  for  the  con- 
ftruction  of  a  new  Presbyterian  church  In 
Linton.  The  building  will  be  of  Bedford 
atone. 

Grand  Rapids.  Mich.  —  Pipe,  Hydrants, 
Valves.— Bids  were  received  Mar.  12,  by  this 
city.  L.  W.  Anderson,  City  Engineer,  for 
furnishing  pipe,  and  specials,  the  contract 
for  pipe  being  awarded  to  Lynchburg  Foun- 
dry Co.,  contract  for  valves  to  Darling  Pump 
Mfg.  Co.,  and  ccntract  for  hydrants  to  R.  P. 
Wood  A  Co.  The  bids  received  for  furnish- 
ing water  pipe  were  as  follows,  (1)  standing 
for  American  Car  and  Foundry  Co..  (2)  for 
L".  S.  Cast  Iron  Pipe  Co.,  (3)  for  Diinmick 
Pipe  Co.,  (4)  for  Lynchburg  Foundry  Co., 
(5)  for  American  Cast  Iron  Pipe  Co.,  and 
(()  for  Hasslllon  Iron  &  Steel  Co.: 

Sixe  and  Clasf.  Tons. 

4-in.  class,  A 2 

t-ln.  class.  A 50 

t-ln.  class,   B 160 

8-ln.  class,  B 50 

10-ln.  class,  A 20 

10-in.  class,  B 300 

IJ-ln.  class.  B 100 

l«-ln.  class.   A  and  B 100 

Regular  specials    25 

Total    


lin.  at  17,619,  for  constructing  36-in.  pipe 
sewer  in  3rd  Ward. 

I^arrlsburg,  Ps. — Flood  Control  Work. — 
Ferro-Concrete  Co.,  Harrlsburg,  Pa.,  at 
$112,000,  for  storage  reservoir  on  Paxton 
Creek.     Dam  will   be  of  reinforced  concrete. 

Washington,  Pa.— Bridges.— Wm.  Pickett  & 
Oo.,  at  about  12,000,  for  constructing  two 
bridges  in  North  Franklin  Township  for  the 
county. 

Blaeksburg,  S.  C. — Sidewalks.  —  Julian  C. 
Ross,  Blaeksburg,  for  constructing  sidewalks 
for  this  town. 

Palestine,  Tex.  —  Paving.  —  Rudolph  S. 
Blome  Co.,  Chicago.  IlL,  at  12.10  per  sq.  yd., 
for  granitoid  concrete  block  ipavement  on 
Oak  St.  and  Avenue  A. 

Laurens,  8.  C. — Brick  Paving.  —  Suthem 
Clay    Mfg.    Co.,      Chattanooga,      Tenn.,     at 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

$23.45 

$23.45 

$23.25 

$22.90 

$24.65 

$24.00 

23.45 

23.45 

23.25 

22.90 

24.65 

23.00 

23.45 

23.45 

23.25 

22.90 

24.65 

23.00 

23.45 

23.45 

23.25 

22.90 

24.65 

23.00 

23.45 

23.45 

23.25 

22.90 

24.66 

23.00 

23.46 

23.45 

23.25 

22.90 

24.65 

23.00 

23.45 

23.45 

23.25 

22.90 

24.65 

23.00 

23.45 

23.46 

23.25 

22.90 

23.75 

23.00 

48.00 

50.00 

50.00 

50.00 

64.00 

50.00 

$19,303  $19,353  $19,199   $1S,929  $20,380  $19,50$ 


For  furnishing  valves  the  following  bids 
were  received.  <1)  standing  for  Rensselaer 
Mfg.  Co..  (2)  for  The  Fairbanks  Co.,  (3)  for 
Roe.  Stephens  Mfg.  Co.,  (4)  for  Darling 
Pump  Mfe.  Co.,  (6)  for  J.  B.  Clow  &  Co.: 

sue.  No. 

4-ln.  valves  2 

l-ln.  valves  60 

10-ln.  valves  •. 11 

IJ-ln.  valves 2 

U-ln.  valves 2 

Total    


atmut  $25,000,  for  vitrified  brick  pavement  for 
city. 

Chattanooga,  Tann. — Excavation,  Masonry. 
— John  P.  Pettibone,  Lynchburg,  Va.,  accord- 


(1) 

(2) 

(3) 

<4) 

(5) 

$7.66 

$6.53 

$7.30 

$6.26 

$7.90 

12.60 

10.18 

11.00 

10.10 

12.90 

26.10 

24.04 

23.50 

21.25 

27.35 

34.20 

33.83 

30.00 

30.00 

34.48 

95.00 

82.77 

75.00 

80.00 

91.30 

$1,191 


$1,020  $1,033 


$971 


$1,202 


For  furnishing  hydrants,  bids  as  follows 
were  received.  (1)  standing  for  Roe.  Steph- 
ens Mfg.  Co .  and  (2)  for  R,  D.  Wood  &  Co.: 

Size.  No.         (1)  (2) 

5-in.  hydrants  50        $40.00        $38.76 

S-ln.  hydrants  6  49.00  48.00 

Total    $2,294         $2,225 

Chatham,  Mich.— Roadwork.— Carl  Hall  & 
Co..  Duluth.  Minn.,  at  about  $35,000,  for  con- 
structing road  from  Halston  to  this  place. 

Ouluth,  Minn. — Sewer. — Hugh  Steele,  at 
113.653,  for  trunk  sewer  In  Grand  Ave. 

Independence,  Mo. — Bridge  Work. — Midland 
Bridge  Co..  Kansas  City.  Mo.,  at  $1,342,  for 
32-ft.  steel  bridge  on  Raytown  and  Lee's 
Summit  Road.  Forrester  Bros.,  at  $1,364,  for 
constnictlng  concrete  abutments  for  three 
bridges. 

Mandan,  N.  Oak. — Railroad  Work. — Press 
reports  state  that  grading  Is  to  be  com- 
menced here  on  branch  lines  of  Northern 
IVciflc  and  that  Murphy  Bros,  have  been 
awarded  contract  for  100  miles  of  the  work. 

New  York,  N.  Y— Stable.  —  Turner  Con- 
atructlon  Co.,  It  Broadway,  New  York,  has 
been  awarded  the  contract  for  the  six  floors 
and  roof  and  interior  columns,  of  reinforced 
concrete,  of  a  stable  for  the  American  Trans- 
fer Co.,  at  22  to  26  Little  West  12th  St., 
New  York  City,  John  M.  Baker,  Architect, 
size  of  building  52  ft.  by  85  ft.  Work  will 
be  started  immediately. 

Rochester,  N.  Y.— Sewer.— Lewis  Y.  Mc- 
Connell.  according  to  reports,  at  $3,386,  for 
Rohr  St.  sewer,  and  Harry  Holder,  at  $3,000, 
for  Stokes  St.  sewer. 

Rome,  N.  Y. — Dam.  Tunnel.  Etc.  —  Carey 
ronstruction  Co..  Rome.  N.  Y.,  at  $214,618, 
according  to  reports,  for  water  works  im- 
provements for  this  city.  Work  will  Include 
dam  on  Fish  Creek,  a  5,500  ft.  tunnel,  a  31,- 
000  ft.  long  36-ln.  masonry  aqueduct  and  a 
distributing   reservoir. 

^Syracuse,  N.  Y.  —  Paving  Work.  Sewers, 
Etc.— Warner-Qulnlan  Asphalt  Co.,  438  South 
Sellna  St.,  at  $29,160  ($1.32  per  sq.  yd.)  for 
asphalt  repairs  for  year;  E.  B.  Doen.  at  $4,- 
750.  for  underground  additions  to  police 
alarm  telegraph:  Samuel  Bonn,  654  Burnett 
Ave.,  at  $2,618.  for  sewer  in  Solar  St.;  P.  R 
Klely,  at  $1,158,  for  sewer  in  Vine  St. 

Norwalk,  O. — Sewers. — Pennev  &  Corron. 
Uiraln,  O.,  at  $7,641,  for  sewer  in  Corwin 
and  Chatham  St.,  and  at  $3,638  for  sewer  In 
St.  Mary's  St. 

Guthrie,  Okla. — Storm  Sewers.  —  Kirby, 
Mayfleld  &  Shaw,  lAwton,  Okla.,  at  $20,296, 
for  constructing  storm  sewers  in  Districts  1. 
2  and  3. 

Franklin,  Pa Sewer. — F.  T.  Sutley,  Frank- 


ing to  reports,  at  about  $22,000  for  excava- 
tion and  masonry  necessary  for  raising 
Southern  Ry.   bridge  over  E.  9th  St. 

Milwaukee,  Wis.— Bridge.  —  Milwaukee 
Bridge  Co..  at  $216,670,  for  erecting  north 
section  of  27th  St.  viaduct. 

Marinette,  Wis. — Paving. — Gustave  John- 
son,  for  paving  several  streets. 


PROJECTED  WORK. 
Bridges. 

Item*  Arranged  Alphabetically  by  States 

Little  Rock,  Ark. — City  Is  to  erect  seven 
new  concrete  bridges  at  a  cost  of  $5,000  over 
Savagerty  Branch.  Bids  are  to  be  asked  at 
once. 

Los  Angeles,  Cal.— County  Supervisors.  C. 
G.  Keyes,  Clerk,  are  to  at  once  call  for  bids 
for  constructing  a  300-ft.  long  bridge  over 
San  Gabriel  River  at  Domlnguez  St.  Bids 
are  also  to  be  asked  for  a  100-ft.  bridge  on 
State  St.  and  plans  are  being  made  for  a 
175-ft.  bridge  at  New  River  school  house. 

Los  Angeles,  Cal.— Board  of  Public  Works 
will  shortly  ask  for  bids  for  constructing 
Macy  St.  bridge  over  the  Arroyo  de  los 
Posos. 

Meredosia,  III.— Wabash  R  R.,  according 
.to  reports,  Is  considering  replacing  present 
wooden  bridge  over  Illinois  River  at  Mere- 
dosia with  a  new  steel  structure. 

Morrison,  III. — Special  election  was  held 
Apr.  7  by  Hume  Township  to  vote  on  Issuing 
$3,000  of  bonds  to  pay  half  the  cost  of  erect- 
ing seven  bridges  in  that  township.  County 
will  also  pay  $3,000.  Henry  Brown  is  Coun- 
ty Supervisor. 

Laporte,  Ind. — County  Commissioners  have 
voted  to  construct  four  bridges  over  the  Ro- 
mel  Ditch  in  Michigan  City. 

Winchester,  Ky.  —  County  Commissioners 
are  considering  building  bridge  over  Lulbe- 
grud  Creek,  near  Klddville. 

Grand  Rapids,  Mich.  —  Citizens  of  Kent 
County  have  voted  on  proposition  for  con- 
structing bridge  over  Rogue  River. 

Ionia,  Mich.— City  Council  Is  considering 
rebuilding  Cleveltnd  St.  bridge. 

Mankato,  Minn.  —  Nicollett  County  Com- 
missioners have  appropriated  $2,000  for  new 
bridge  over  Minnesota  River. 

Stillwater,  Minn. — Construction  of  a  new 
bridge  across  thp  St.  Croix  is  contemplated, 
and  the  Wiscon.sin  townships  opposite  this 
city  probably  will  contribute  $10,000  toward 
the   fund. 


Wllber,  Neb.— Plans  for  steel  bridges  for 
Saline  County  have  been  completed. 

Troy,  N.  Y — Bill  is  before  State  Legisla- 
ture to  incorporate  the  Troy  &  Green  Island 
Bridge  Co.  The  capital  stock  is  to  be  $50.- 
000  and  the  com[iany  proposes  to  build  a 
bridge  over  the  Hudson  River  at  Rensselaer 
St.  James  H.  Caldwell  and  James  M.  Riley, 
Troy,  are  Interested. 

Cincinnati,  O.— Board  of  Public  Service  ia 
having  plans  made  by  City  Engineer  Sund- 
maker  for  a  new  bridge  over  tne  C.  H.  A 
D.  tracks  on  West  8th  St. 

Piqua,  O. — City  Engineer  is  making  esti- 
mates of  the  cost  of  moving  the  county 
bridge  at  High  St.  and  placing  it  over  the 
Hydraulic  at  West  Water  St. 

Sprlngflald,  O.— M.  J.  Bahln,  City  Engineer, 
has  completed  plans  for  the  Nelson  St. 
bridge.     The  main  spans  will  be  70  ft.  long. 

Harrlsburg,  Pa. — Plans  for  new  concrete 
bridge  at  Hemlock  St.  have  been  completed 
and  bids  are  to  be  asked  at  once. 

Pittsburg,  Pa. — A.  B.  Shepherd.  Director 
Public  Works,  has  asked  City  Council  for  a' 
$100,000  appropriation  for  rebuilding  Iwth 
piers  of  the  South  22nd  St.  bridge  over  the 
Monongahela  River. 

West  Chester,  Pa.— N.  R.  Rambo.  County 
Surveyor,  has  completed  plans  for  new 
concrete  bridge  to  be  erected  over  White 
Clay  Creek  below  Avondale. 

Providence,  R.  I. — City  Council  has  ap- 
proved plans  of  O.  F.  Clapp,  City  Engineer, 
for  a  concrete  bridge  to  be  erected  on 
Smlthfleld  Ave.  at  a  cost  of  $7,000,  and  for 
a  steel  girder  bridge  on  concrete  abutments 
to  be  erected  on  Branch  Ave.  at  a  cost  of 
$10,000. 

Kaufman,  Tex. — County  Judge  Thos.  R. 
Bond  has  recommended  that  $10,000  t>e  ap- 
propriated for  constructing  county  steel 
bridges. 

Wheeling,  W.  Va.— City  Engineer  Cooke  is 
preparing  plans  for  bridge  at  Market  St. 

Railroads 

Item*  Arranged  Alphabetically  by  State*. 

San  Francisco,  Cal — Negotiations  are  stat- 
ed to  have  been  completed  between  the  Mex- 
ican Government  and  John  D.  Spreckles,  San 
Francisco.  President  of  the  San  Diego  & 
Arizona  R.  R.  Co.,  for  concessions  allowing 
the  railroad  to  construct  a  line  in  the  north- 
em  pa.Tt  of  lower  California. 

Coeur  O'Alene,  Idaho. — Idaho  &  Washing- 
ton Northern  R.  R,  F.  A.  Blackwell,  Presi- 
dent, Coeur  D'Alene,  according  to  reports, 
will  let  contract  this  summer  for  the  exten- 
sion of  the  road  north  along  the  Pend 
d'Orellle  River  from  Newport  towards  the 
international  boundary.  The  line  Js  to  be 
built  to  Metallne,  situated  a  few  miles  from 
the  British  Columbia-Washington  boundary. 

Nex  Perce,  Idaho. — Northern  Pacific  Ry.  is 
stated  to  have  made  propositions  to  citizens 
of  this  place  to  build  a  branch  line  to  Nez 
Perce.  The  branch  would  be  about  10V4 
miles  long. 

Chicago,  III. — The  Chicago,  Jollet  &  Central 
Illinois  K.  R.  Co.  has  filed  Its  articles  of  In- 
corporation. I»rlncipal  business  otllce  Is  to 
be  in  Chicago  and  nominal  capital  is  $2,600. 
The  company  proposes  to  build  a  line  from 
Chicago  following  the  east  side  of  the  river 
to  East  Peoria.  The  Incorporators  are  Jo- 
slah  Burnham,  Hugh  D.  Loeb,  George  L.  and 
Gerald  Tumhill  and  L.  H.  Strieker,  all  of 
Chicago. 

Chicago,  III.— Hearing  will  be  held  Apr.  15 
on  petition  of  James  P.  Goodrich,  Receiver 
for  the  Chlcaun,  Cincinnati  &  Louisville  R. 
R.  for  permission  to  Issue  $1,.S00.000  of  re- 
ceiver's certificates.  About  $500,000  of  this 
sum  would  be  spent  for  improvements  to  in- 
clude re-ballastlng,  installing  sidetracks  at 
Cincinnati  and  other  ptiints.  enlargement  of 
freight  house  at  Cincinnati,  an  overhead 
crossing  at  the  Big  Four  tracks,  an  addition- 
al telegraph  wire  from  Cincinnati  to  Chi- 
cago, a  roundhouse  and  other  improvements 
to  be  made  at  the  Peru  shops,  a  station  at 
Hammond,  and  a  station  built  at  Converse, 
and  coaling  stations  at  Richmond  and 
Brighton.  In  addition  about  $400,000  would 
be  spent  for  new  equipment.  Chicago  of- 
fices of  above  road  are  at  353  Dearborn  St. 

Indianapolis,  Ind. — Plans  for  track  eleva- 
tion work  involving  the  expenditure  -of  about 
$600,000  have  been  formulated  by  Blaine  H. 
Miller,  City  Engineer.  The  plans  provide  for 
separation  of  grades  at  the  Belt  R  R  and 
East  Washington,  Michigan  and  New  York 
Sts.,  the  Belt  ciosslng  the  Pan-Handle  and 
C,  H.    &  D.  and   Southeastern  Ave. 

Bowling  Oreen,  Ky.— Louisville  &  Nashville 
R.  R.  Is  stated  to  have  made  surveys  from 
Lebanon  Junction  to  this  city  for  a  double 
track,  by  means  of  which  the  heavy  grade 
at  Muldraugh   Hill  would  be  avoided.     J.   E. 
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Wllloughby,    Louisville.    Ky..    is   Engineer  of 
Construction. 

Sergent,  Ky.— Yellow  Poplar  Lumber  Co., 
Coal  Grove.  O..  has  begun  the  construction 
of  a  IB-mlle  tumtier  railroad  from  a  point  on 
the  ChesapealCR  &  Ohio  R  R.  near  Elkhom 
City.  Ky.,  Inro  the  mountains  of  Grassy 
Creek. 

Alexandria,  La. — Preliminary  surveys  are 
to  be  started  from  Leesville  this  month,  ac- 
cording to  reports,  for  the  proposed  line  of 
the  Alexandria.  Leesville,  Lufkln  &  Western 
R  R.  As  prv>pored,  the  road  Is  to  run  from 
Alexandria  to  Lufkln,  Tex.,  crossing  the  Sa- 
bine River  west  of  Leesville.  E.  H.  Signor, 
Shreveport.  Li.,  and  W.  J.  Sharp  and  Mi- 
chael O'Brien,  of  Leesville.  La.,  are  reported 
to  be  Interested. 

Kalamazoo,  Mich. — Grand  Rapids  &  In- 
diana Ry..  is  to  double  track  its  lines  this 
summer  within  the  city  limits  .a  distance 
of  three  miles.  Several  miles  of  side  track 
and  new  rounJ  house  and  freight  shed  may 
also  be  buill.  Thomas  Stewart,  Kalamazoo, 
Mich.,   Is  Supervisor. 

Ollton,  Mont. — Press  reports  from  this 
city  that  surveys  have  been  made  and  that 
right  of  way  is  being  secured  for  a  pro- 
jected rallroiid  from  Armstead  over  the 
range  into  the  Solomon  River  country  in 
Lemhi  County.  Idaho.  W.  A.  McCutcheon. 
Pittsburg.  Pa.,  who  Is  largely  Interested  in 
mines  at  Gilmore.  Idaho,  is  reported  to  be 
promoting   the   project. 

Hannibal,  Mo. — Hannibal  Connecting  R.  R 
has  had  surveys  made  to  determine  a  route 
for  a  branch  lino  to  Salt  River.  D.  B.  Pier- 
son,    Hannibal.    Mo.,   Is   Manager. 

Mandan,  N.  Oak. — Advices  from  this  city 
state  that  the  Northern  Paciftc  branch  lines 
northwest  and  southwest  from  this  city  will 
be  built  this  year.  It  Is  also  stated  Mur- 
phy Bros.  hav2  received  a  contract  for  100 
miles  of  the  road. 

Pyle.  O. — Toughiogheny  &  Cheat  River 
R  K.  has  obtained  franchises  for  a  line  to 
be  built  from  Pj'Ie,  Fayette  County,  where 
It  will  connect  with  the  Baltimore  &  Ohio, 
south  to  the  West  Virginia  bonier.  E.  W. 
Mudge.  Pittsburg,  Va..  is  stated  to  l»e  presi- 
dent of  the  company,  which  has  a  paid  up 
caplUl   of   $300,000. 

Hereford,  Tex. — Panhandle  Short  Line  Ry. 
has  completed  grade  of  20  miles  of  line  from 
Hereford  to  DImmItt  and  Is  said  to  be  con- 
sidering proposition  to  let  a  further  contract 
for  200  miles  of  road.  W.  G.  Rose,  Here- 
ford.   Tex.,    is    President. 

Oalveston,  Tex. — Stockholders  of  the  Gal- 
veston Terminal  Ry.  Co.  have  formally  ap- 
proved the  issuance  of  bonds  not  to  exceed 
IS.000.000  for  the  "purpose  of  constructing 
terminals  on  Galveston  Island  for  the  Rock 
Island -Frisco.  Colorado  Southern  lines, 
which  have  tlieir  entrance  Into  Galveston 
over  the  Trinity  and  Brazos  Valley  Rail- 
road. About  $1,000,000  has  already  been 
spent,  and  $4,000,000  additional  will  be 
spent  for  completing  Improvements.  The 
remaining  $3,000,000  will  undoubtedly  be  ex- 
pended within  the  next  year  or  two  In  build- 
ing piers  2,000  ft.  long,  erecting  an  elevator, 
etc. 

Pecos,  Tex. — A  company  is  being  ormn- 
ized  here  to  be  known  as  the  Pecos  &  Bal- 
morhea  R  R  Co.,  for  the  purpose  of  build- 
ing a  50  mile  road  from  Pecos  to  Balmorhea. 
Residents  of  To.vah  Creek  Valley  through 
which  the  road  will  run  have  already  sub- 
scribed over  $50,000  on  the  project. 

Johnson  City,  Tenn. — Stockholders  of  the 
Carolina,  rilncbfleld  &  Ohio  R  R  have  ap- 
proved the  purchase  of  the  South  &  Western 
R.  R  The  Carolina,  Cllnchfleld  and  Ohio  R. 
R  will  now  take  over  all  the  property  of 
the  South  A  Western  Co.,  and  will.  It  is 
understoofl.  proceed  to  complete  the  road, 
which,  it  is  estimated,  will  cost  $50,000,000 
About  $7,000,001  has  been  spent  on  the  road, 
which  will  be  put  In  operation  next  year. 
George  L.  Carter,  .lohnson  City,  Is  Presi- 
dent. 

Ooshen,  Va. — The  Iron  Mountain  A  Green- 
brier R.  R.,  a  lumber  line  extending  out  of 
White  Sulphur  Springs,  W.  Va.,  has  been 
sold  to  A.  .1.  Moxham.  of  Wilmington,  Del., 
who  also  purchased  with  it  about  70,000 
acres  of  ore  lands.  The  property  will  be 
used  by  the  Goshen  Iron  Co.  The  railroad 
connects  with  the  Chesapeake  &  Ohio  Ry.. 
and  it  is  expected  that  the  new  owners 
will   extend    It. 

Veracruz,  Mexico. — Local  Board  for  Vera- 
cruz Ti-rminals.  Mexican  Ry.  Station,  City 
of  Mexico.  Is  stated  to  l>e  preparing  to  call 
for  bids  for  constructing  terminals  at  this 
port.  The  proposed  terminals  will  consist 
of  union  pass<  i>f;er  station,  wharves,  ware- 
houses and  adociuate  track  facilities,  with 
modern  loading  and  imloading  devices  for 
handling  frelgat  The  estimated  cost  Is  $8.- 
000,000. 


Electric  Railways. 

Itema    Amnsed    AlphabeUcally    by    States. 

Modesto,  Cal.— Central  California  Traction 
Co.,  San  Francisco,  Cal.,  Is  to  extend  its 
line  north  to  this  place.  Local  parties  are 
also  reported  to  be  promoting  a  project  for 
an  electric  railway  from  this  city  to  Oak- 
land and  later  to  Newman  and  the  West 
Side. 

San  Jacinto,  Cal. — ^It  Is  reported  here  that 
work  win  be  started  this  summer  on  the 
construction  of  the  proposed  electric  railway 
from  Redlands  to  San  Jacinto  and  Hemet, 
preliminary  surveys  for  which  were  made 
some  time  ago.  W.  F.  Whlttler,  San  Fran- 
cisco,  Cal.,   Is  reported  to  be  interested. 

Greeley,  Colo. — Local  press  reports  quote 
E.  N.  Reaser  of  Denver,  President  the  In- 
terurban  Construction  Co.,  which  proposes 
to  build  an  electric  road  from  Greeley  to 
Denver  durln,?  the  present  year,  as  stating 
that  within  a  few  weeks  a  large  force  will 
start  work  and  will  first  build  from  Idaho 
Springs  Junction  to  Fort  Lupton  and  thence 
to  Oreeley  and  Denver.  This  company  has 
a  12-ft.  right  of  way  on  the  county  road 
between  Denver  and  Greeley,  paralleling 
the  Union  Paciflc. 

Waterloo,  la.— Waterloo,  Cedar  Falls  & 
Northern  Ry.  Is  to  expend  $60,000  In  con- 
structing loop  line  in  this  city. 

ElQln,  III.— The  Elgin.  Woodstock  &  Lake 
Geneva  R.  R  Co..  has  applied  for  a  char- 
ter to  construct  an  electric  road  from  El- 
Bm,  to  Lake  Geneva.  The  proposed  line 
will   connect  Chicago  with  the   Lake  region. 

Springfield,  III, — Recently  incorporated 
Pana,  Glrard  &  Jacksonville  Ry.  Co..  has 
elected  C.  E.  Sargent,  Greenfield,  President, 
and  G.  N.  Anderson,  Springfield,  111.,  vice 
President.  Right  of  way  is  to  be  secured  at 
once  and  franchises  obtained. 

Menominee,  Mich. — Menominee  Light  & 
Traction  Co.  Is  to  start  work  shortly  on  the 
construction  of  iU  power  plant  for  develop- 
ment of  power  from  the  Menominee  River 
The  company  will  also  build  an  interurban 
line  to  Gscanaba.   it  is  stated. 

Mexico,  Mo.— Grading  work  between  Mex- 
ico and  Perry  for  the  road  of  the  Mexico, 
^>anta  Fe  &  Perry  Traction  Co..  S.  L.  Rob- 
inson, President,  {s  reported  to  be  well  under 
way,  with  prosrects  that  track  laying  can 
be  started  by  July  1.  Efforts  are  now  being 
made  to  secure  a  franchise  in  Columbia  and 
f  tills  is  done  work  will  be  started  on  a 
line  between   that  place  and   Mexico. 

T.®f.  J9»«P*»,  Mo.— St.  Joseph  Railway. 
Light,  Heat  &  Power  Co.,  St.  Joseph,  has 
plans  under  wav  for  extending  its  line  from 
Krug  Park  a  mile  north  to  the  industrial 
city  and  from  there  to  Savannah.  The  line 
as  surveyed  will  cost  $300,000. 

Ashland,  Ore. — Local  Commercial  Club  has 
appointed  committee  to  investigate  feasibil- 
ity of  proposition  of  Captain  F.  L.  Evans. 
Manager  of  the  Oregon  Rapid  Transit  Co., 
a  company  recently  organized  under  the 
taws  of  Arizona  Terrltor>-,  for  the  building 
of  an  electric  railroad  line  through  the 
R<«ue  River  Valley,  starting  at  Ashland  and 
extending  to  Grants  Pass,  a  distance  of  iO 
miles. 

Ellwood  City,  Pa.— Ellwood  City  &  Wur- 
tenburg  Electric  Ry.  Co..  has  been  granted 
charter  and  proposes  to  construct  a  three- 
mile  line.  The  capital  is  $18,000.  The  di- 
rectors Include;  Jolm  M.  Corrv.  S.  P  Tur- 
ner. J  N.  Kiri.ei.  S.  C.  Vangorder,  H.  G. 
French  and  J.  K.  Norton.  Wurtenburg.  and 
J.  Z.  French  and  A.   Tortier.   Ellwood  City. 

Shrewsbury,  Pa.-rSteps  are  being  taken 
for  the  construction  of  an  electric  railway 
from  this  place  to  York,  via  Logan  ville. 
Suneys  for  such  a  road  have  been  made 
by  Samuel  M.  Manifold.   York.   Pa. 

Memphis,  Tenn.- South  Memphis  Traction 
&  Klectric  Co..  is  to  be  organized  bv  the 
Directors  of  the  South  Memphis  Land  Co . 
for  the  purpose  of  building  a  line  to  South 
Memphis,  out  I.fltham  Ave.,  to  the  factory 
district,  thence  west  through  the  residence 
section   to  Riverside  Park  and   the  river. 

Nashville,  Tenn.- Nashville  Railway  & 
Light  Co.  Is  6lated  to  have  asked  County 
Court  for  riglit  of  way  to  the  National 
Cemeter>-  on  the  Gallatin  Turnpike.  Pro- 
posed  extension    is  about    five   miles. 

Murray,  Utah.— City  Council  has  appointed 
a  committee  to  consider  feaslbllitv  of  build- 
ing an    electric   railway    to  Garfield. 

Janetvllie,  \fV  It.— Surveys  are  reported 
under  way  for  the  proposed  Janesville-Madl- 
son  Interurban  road.  The  project  Is  being 
promoted  by  H.  H.  ZIgler,  Columbus.  O. 

Goderlch,  Ont. — Plans  and  profile  of  route 
of  Ontario  West  Shore  Electric  Rv.  Co.,  be- 
tween this  plac»  and  Kincardine  "have  been 
completed,  and  special  meeting  of  the  share- 
holders  was   held   Apr.    7  In   Toronto   to  au- 


thorize the  directors  to  enter  into  conttacli 
for  the  construction  of  this  portion  of  the 
line.  The  ofllctrs  of  the  company  are-  J 
W.  Moyes,  C.  E.,  of  Toronto,  PrasMent:  s' 
C.  Smoke,  of  Totonto.  Vice-President;  H  j' 
A.  McBwan,   of  Goderich,  Secretary. 

Sewen. 

Itema  Arransed  Alphabetically  by  8ut«. 

Birmingham,  Ala. — Election  will  be  IwU 
May  4  to  vote  on  Issuing  $400,000  for  erteDd- 
Ing  sewer  system.  It  is  proposed  to  coo- 
struct  several  trunk  sewers  as  well  as  nam 
sewers.     Julian   Kendrlck    is   City  Engiiwr. 

Ensley,  Ala.— City  Engineer  Van  OhI  ha.s 
been  making  survey  of  5th  Ward  with  view 
of  installing  sewers  In   that  section. 

Prescott,  Ark.— City  Council  Is  takln; 
steps    for    Installing   sewer   system. 

Chico,  Cal. — Construction  of  sewen  In 
East  Chlco  Is  proposed.  According  to  plant 
of  City  Engineer  Polk  system  would  in- 
sist of  7.000  ft.  of  4  In..  6  in.,  and  k  In 
pipe  sewer. 

Mayfleld,  Cat. — Town  Board  Is  to  slan 
legal  procedure  to  secure  an  outlet  for  iht 
sewer  system.  W.  A.  Beaslv  is  City  Attor- 
ney. 

San  Francisco,  Cal. — Special  election  Til! 
be  held  May  11  to  vote  on  Issuing  $1«.2«.«"' 
of  bonds  for  public  Improvements,  of  whlfh 
$4,000,000  will  he  for  a  sewer  svstem  M 
Manson    is  City   Engineer. 

Willows,  Cal.— Town  Is  considering  bond- 
ing to  secure  funds  for  Installing  sewer  »v»- 
tem. 

Qoldan,  Colo.— Council  has  establUM 
special  sanitary  district  No.  1.  and  the  i^*- 
er  construction  will  cost   $25,000. 

Oover.  Oel. — City  Council  has  been  peU- 
tloned  to  lay  a  sewer  from  the  public  squw 
to  the  extreme  southern  part  of  the  dt) 
emptying   into    the   St.    Jones   River. 

Atlanta,  Oa. — Issuance  of  $1.500,00«  of 
bonds  for  public  improvements  is  unilft 
consideration.  Of  this  sum  $500,000  wooU 
go  for  improving  sewer  system,  extendi™? 
the   sewers,   building   disposal    tanks,  etc 

Cordele,  Qa. — ^Election  is  to  be  held  Anr 
30  to  vote  on  issuing  $15,000  of  bonds  for 
completing  water  and  sewerage  extcDfioni 

Moultrie,  Qa.— City  has  voted  to  issue  IU - 
000  of  bonds,  part  of  which  will  be  affi 
for  extending   sewer  system. 

Iowa  City,  la. — City  Engineer  has  plam 
under  way  for  sewer  from  water  worica  tu 
Dubuque  St. 

Elgin,  III.— C.  E.  Plum.  City  EnRlnwr. 
has  completed  estimates  for  proposed  «rl- 
tary  and  storm  water  sewer  in  Sth  W»nl. 
Estimated  cost  Is  $103.40C  and  work  will  in- 
clude: 100  ft.  of  35x52-ln.  reinforced  <w- 
crete  egg-shaped  sewer;  4,855  ft,  of  35x5!- 
In.  concrete  eg,<-8haped  sewer:  3,207  ft.  of 
24-ln.  pipe:  2,507  ft.  of  18-ln.  pipe;  7.3i:  ll 
of  15-in.  sewer:  9.709  ft.  of  12-in.  pipe:  5.IC 
ft.  of  10-ln.;  22.363  ft.  of  8-ln.:  6.40D  fu  o! 
8-in.:  27.000  ft.  of  6-ln.  pipe:  201  nunboln 
and   148  catchbaslns. 

Litchfield,  III. — Board  Local  Improv»ni«ib 
is  to  at  once  cal'  for  bids  for  coDstniclint 
sewers  to  cost  $70,000. 

Sllvis,  III. — This  village  Is  conaiderint 
constructing  sewer  system.  H.  G.  ftddoiW, 
C.  E..  Mollne  III.,  estimates  cost  of  sewer  it 
$7,000.     John   Lowe   is  Viltage  Clerk. 

Springfield,  II!.— <'onstruction  of  a  s^t-* 
in  southeastern  part  of  city  to  cost  IK.!** 
is  proposed.  F.  H.  Hamilton  Is  City  Knri- 
neer. 

St.  Charles,  ill. — ^Board  Public  Inionnv 
ments  held  hearing  Apr.  4.  on  sewer  mn- 
struction  In  prrposed  new  East  and  W«.t 
Main  St.  sewer  District.  G.  N.  lAml>.  .'■'i 
Charles,   Is   Engineer. 

Bloomlngton,  Ind. — City  Council  lias  vnW 
to  install  $103,000  sewer  syslem  »n>l  hMs 
will   be  asked  at  once. 

Evantvllle,  Ind. — Board  Public  Work*  la» 
ordered  construction  of  4.622  ft.  of  <  f 
sewer  for  draining  low  ground  near  MsJn 
and   Division   Sts. 

Fort  Wayne,  Ind. — Board  Public  Work.* 
has  adopted  resolution  tor  construction  ''f 
main  sewer  In  South  Wavne.  Sewer  »IK 
be  42  In.  In  di-Tmeter.  of  brick,  with  vhrl- 
fied  clny  pipe  branches.  F.  M.  Randall  l» 
City  Engineer. 

M  uncle,  Ind. — J.  O.  Potter.  City  Englnwr 
has  plans  under  way  for  general  sewer  t" 
Kllgore    Ave. 

Waterloo,  Ind. — Plans  and  estimates  •f' 
being  made  for  installing  sewer  svstem  t'<r 
this  city. 

.Crowley,  L.i.— Committee,  C.  W.  Ward 
Alexandria.  La.,  chairman,  has  been  ap- 
pointed to  put  In  sewer  system  for  OA) 
Fellows  Home   In  this  city. 

Brockton,     M»it. — Loan    order     is     befor» 
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Council    provldlnK    $30,000    for    sewer    work. 
C.  R.  Felton  ts  City   Engineer. 

Holyoka,  Mms. — James  L.  Tlghe,  City 
Engineer,  has  ccmplcted  plans  for  a  $12,000 
sewer  which  will  require  about  2,400  ft.  of 
pipe.  Pipe  will  probably  be  bought  and  con- 
tract let  for  layng. 

Durand,  Mich. — Plans  have  been  drawn  and 
work  will  be  started  shortly  for  a  sewage 
tarni  for  this  place. 

Eveleth,  Minn. — Construction  In  Douglass 
Ave.  of  a  42-ln.  pipe  sewer  to  cost  $15,000 
it  under  consideration. 

Minneapolis,  Minn. — City  Council  has  or- 
<lered  construction  of  sewer  Improvements 
to  cost  about  $127,000.  Andrew  Rlnker  Is 
City  Engineer. 

Helena,  Mont. — Construction  of  a  sewer 
to  cost  $18,000  fiom  I-#nox  to  the  Northern 
P»ciflc  Depot    Is   under   consideration. 

Rock  Port,  Mo. — Town  is  considering  in- 
stalling sewer  system. 

Fargo,  N.  Oak. — Election  was  held  Apr.  6 
to  vote  on  the  Isstiance  of  $54,000  bonds  for 
obtaining  the  right  of  way  and  constructing 
five  drains. 

Chatham.  N.  J.— Williams,  Proctor  & 
Potts.  Consulting  Engineers.  New  York 
City,  have  prepared  plans  for  sewer  sys- 
tem for  this  place  to  cost  $6!l,000. 

BInghamton,  N.  Y.^ohn  A.  Giles,  City 
Engineer,  has  estimated  cost  of  new  storm 
water    sewer    for    portion    of    Main    St.    at 

ji:.ooo. 

Waterloo,  N.  Y.— Bond  Issue  of  $100,000  for 
Installing  sewer  system   will   be   voted  on. 

Struthers,  O. — Plans  have  been  completed 
for  sewer  system   for  this   place. 

Upper  Sandusky,  O. — Special  election  will 
he  held  Apr.  20  to  vote  on  the  Issuance  of 
H«.00«  bonds  for  completing  the  sewer  sys- 
tem. 

Youngstown,  O. — City  Kngineer  has  plans 
under  way  for  storm  sewer  on  Brier  Hill. 
Ordinances  are  also  before  Council  for  sew- 
ers In  West  Woodland  Ave.  and  Duquesne 
St. 

Allentown,  Pa. — City  Council  has  adopted 
plans  of  Charles  D.  Welrbach,  City  Engi- 
neer, for  a  new  sewer  system  to  cost  $987,- 
000.  The  plan^  provide  for  62  miles  of  pipe 
sewer  and  a  dls|>osal  plant. 

Eaat  Providence,  R.  1. — City  Wastes  Dis- 
posal Co.,  New  York  City,  has  completed 
plans  and  specifications  for  a  sewer  system 
lor  this  town.  John  McCausland  is  Chair- 
man Town   Sev»-c-r  Committee. 

Knoxville,  Tenn.— S.  I>.  Newton,  City  En- 
Klneer,  has  completed  8ur\eys  and  profiles 
for  the  extension  of  the  First  Creek  sewer. 

Arlington,  Tex, — Surveys  have  been  made 
for  sewer  system  for  this  city:  election  may 
be  held   to   vote  bonds   for  construction. 

Dallas,  Tex. — Fllppen-Prather  Realty  Co. 
has  been  granted  right  to  construct  sewer 
to  connect  Armstrong  addition  with  city 
system. 

Corpus  ChrlstI,  Tex. — Local  Commercial 
Club  Is  advocating  construction  of  sewer 
system. 

Denton,  Tex.— City  Council  has  refused 
application  of  Ccl.  M.  P.  Kelly,  Gainesville, 
Tex.,  for  an  extension  of  time  for  beginning 
work  on  sewer  system  for  which  he  has 
franchise. 

El  Paso,  Tex. — ^Mayor  Jos.  U.  Sweeney 
has  submitted  letter  to  County  Commlsslon- 
<n  asking  them  to  Install  septic  sewage 
plant  at  the  smelter. 

Georgetown,  Tex. — Georgetown  Sewer  Co. 
has  Increased  Its  capital  stock  from  $5,000 
to  $10,000. 

Groesbeck,  Tex. — I.,ocal  Commercial  Club  Is 
taking  steps  to  raise  $250,000  to  build  a  new 
<-ourt  house  for  the  county,  pave  the  city 
streets  of  Groesbeck  and  put  in  a  sewer 
system. 

Orange,  Tex. — Residents  of  this  city  are 
forming  company  to  lay  sewers  In  principal 
streets. 

Bingham  Canyon,  Utah. — Town  Council  Is 
taking  steps  for  securing  sewer  system. 

Salem,  Va,— Residents  of  West  Salem  are 
aiiklng  that  Town  construct  sewer  In  that 
section. 

Menomonee  Falls,  Wis. — Plans  for  sewer 
s>»tem  for  this  place  are  being  made. 

Water  Supply. 

Item*    Amngad    AlDhab«ticall7    by    States. 

Russellvllle,  Ala. — Plans  are  under  way 
for  water  works  for  this  place. 

Arbuckle,  Cal. — Captain  Ash,  owner  of  'the 
Hotel  Ash  at  Arbuckle  Is  considering  the  es- 
tablishment of  a    public  water  system. 

San  Francisco.  Cal.— City  will  vote  May 
11  on  $18,200,000  bond  Issue,  of  which  $5,200,- 


000  Is  for  an  auxiliary  water  system  for  fire 
protection.     M.   Manson  Is  City  Engineer. 

VIsalla,  Cal.— Construction  of  a  reinforced 
concrete  conduit.  15  ft.  wide  by  8  ft.  deep 
and  3.500  ft.  lonjf  la  proposed.  Morve  L. 
Weaver  ts  City  Engineer. 

Atlanta,  Qa.— A  $1.,500.000  bond  Issue  for 
public  work  is  under  consideration.  Of  this 
sum  It  Is  prooosed  to  use  $500,000  for  con- 
struction of  the  following  additions  to  the 
water  works  plant:  Increase  of  filter  ca- 
pacity to  22,000,000  gallons  per  day,  two 
coagulating  basins,  additional  clear  water 
basin,  necessary  land,  laying  Important 
mains,   etc. 

Moultrie,  Qa  —A  $45,000  bond  Issue  has 
been  voted,  part  of  which  will  be  used  for 
enlarging  water  service. 

Dike,  la. — Plans  of  Roland  &  Turner. 
Consulting  Engineers,  Des  Moines,  la.,  for 
water  works  for  this  place  have  been  ac- 
cepted  bv  Town   Board. 

Fort  Dodge,  la.— City  will  lay  2,000  ft.  of 
water  mains  to  cost  $1,800.  Clias.  H.  Rey- 
nolds is  City  Engineer. 

Persia,  la.— Bond  Issue  for  Installing 
water  works  n.ay  be  voted  on. 

Mollne.  III.— City  will  construct  2\  miles 
of  water  mah«  to  cost  $19,000.  C.  G.  An- 
derson la  City  Engineer. 

Springfield,  III.— Four  miles  of  water  mains 
to  cost  $20,060  are  to  be  laltl  here  this  year. 
F.  H.  Hamilton  Is  City  Engineer. 

Winchester,  111.— Town  has  voted  to  In- 
stall water  works  to  cost  $3,000. 

Lyons,  Kan.- Bonds  for  city  water  works 
liave  been  voted. 

Jackson,  Ky.-Jackaon  Electric  Light  & 
Power  Co.  has  been  reorganised  and  will 
operate  a  light   plant  and  water  works. 

Pikevllle,  K/.— J.  F.  Pauley  has  purchased 
water  works  at  this  place   for  $8,000. 

Ruston,  La.— Bonds  for  $50,000  have  been 
voted   for  water  works  improvements. 

Crov»ley,  L3.— Committee,  C.  W.  Ward. 
Alexandria.  Lh  .  Chairman,  has  been  ap- 
pointed to  asoe-tain  cost  of  water  and  light 
equipment    for    Odd    Fellows    Home    In    this 

city. 

Plaquemlne,  La.— Committee  Heniy  Na- 
der. Chairman,  lias  been  appointed  to  con- 
sider enlargement  of   city  water  works. 

Brockton,  Mass.- City  will  expend  $60,000 
for  water  mains  and  a  new  pump.  C.  K 
Felton    Is   City   Et-glneer. 

PIttsfleld,  Mass.— Three  miles  of  ^ water 
mains  will  be  laid  by  city  by  day  labor.  A. 
B.   Farnhara  is  City  Engineer. 

Somervllle,  Mass.— About  $9,000  will  be 
expended  for  new  water  mains.  h<.  ^■v• 
Bailey  Is  City  Engineer. 

Battle  Creek,  Mich.— About  2%  miles  of 
water  mains  are  to  be  laid  at  a  cost  of 
$14,000.     L.   V.  Hunt,   City   Engineer. 

Bralnerd,  Minn.— Election  will  »)e  held 
Apr  28  to  vote  on  Issuing  $159,000  of  bonds 
for  acquiring  present  water  works. 

Chllllcothe,  Mo.— City  will  vote  Apr.  29  on 
approving  franchise  granted  the  City  Water 
Co. 

Charlotte,  N.  C.-About  $30,000  *•"  be  ex- 
pended for  new  water  mains.  Joseph  Firth 
is  City  Engineer 

Odell,  Neb.— Municipal  water  works  are  to 
be    installed    here. 

Wahoo,  Neb.— City  has  voted  to  issue  $65.- 
000  of   water  r.nd    electric   light   bonds. 

Jersey  City,  N.  J.— Three  miles  of  water 
mains  are  to  be  laid  this  year.  C.  A.  \an 
Keauren  U  City  Engineer. 

Niagara  Falls,  N.  Y.— The  Common  Coun- 
cil has  approved  a  charter  amendrnent  pro- 
viding for  a  commission  to  Install  a  new 
water  system. 

Cleveland,  O— About  $300,000  will  be  ex- 
pended this  year  for  new  water  mains.  Rob- 
ert Hoffmann  Is  City  Engineer. 

Montpeller,  O.— A  $30,000  bond  issue  has 
been  voted  for  rebuilding  municipal  water 
and   light   plant. 

Sandusky,  O.— City  will  lay  about  one  mile 
of  water  inalns  to  cost  $20,000.  C.  M.  King 
Is    City   Engineer. 

Eugene,  Ore.— City  Council  has  made 
agreement  to  take  over  water  works  of  Wll- 
llamette   Valley   Co. 

Harrlsburg,  Pa.— State  Health  Depart- 
ment has  granted  permits  to  construct  water 
system,  supply  from  Delaware  River  upon 
approval  of  purification  system  to  following 
companies:  Chichester  Water  Co..  Marcus 
Hook;  Ridley  Water  Co.,  Eddystone;  Edge- 
mont  Water  Co..  Chester  Township,  Dela- 
ware County. 

Hambleton,  W  Va.— Hambleton  Water  Co. 
has  been  Incorporated:  capital  stock  Is  $60.- 
4)00.  R.  J.  Clifford.  Riley  Harper  and  C.  A. 
Rol)erts  are  Interested. 
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SOUTH  PARK  COMMISSIONERS. 

Sale  of  Engines,  Dynamos,  Boilers  and 
Other  Electrical    Equipment. 

Proposals  wlli  be  received  by  the  Soutli 
Park  Coramisslcners  at  their  ofHce.  57th  St. 
and  Cottage  Orove  Ave.,  until  twelve  o  clock 
noon.  May  6th,  1908,  for  the  purchase  of  the 
following  Bteani  and  electrical  machinery 
and  apparatus  located  at  their  Power  House, 
58th  St.  and  Cottage  Orove  Ave.: 

Fourteen  (14)  Open  Arc  Dynamos,  9.6  am- 

Vlv'e   (5)   Cross  Compound  Corliss  Engines. 

Five  (5)  Water  Tube  Boilers. 

Five   (5)  Traveling  Link  Grates. 

One  (1)   Barometric  Condenser. 

740  Are  Lampf^.  ,    ,^ 

Miscellaneous  lot  of  pumps,  meters,  belt- 
ing, heaters,  etc. 

Speclflcatlons  and  other  Information  may 
be  obtained  at  the  above  named  ofBce. 

Payment  for  machinery,  apparatus,  and 
material  shall  he  made  within  five  (6)  days 
from  date  of  notification  of  award,  and  be- 
fore removal  from  Power  House. 

Contractor  will  be  required  to  give  a 
surety  company's  bond  In  the  sum  of  $5,000 
or  less,  as  niiv  be  determined  by  the  South 
Park  Comralasioners,  holding  said  Commis- 
sioners harmless  against  damage  to  persons 
or  property  resulting  from  the  removal  of 
machinery,  appiiratus,  or  materials  from  the 
premises. 

,  E^ach  bid  mii.st  be  accompanied  by  a  certi- 
fied check  made  payable  to  the  South  Park 
Commissioners,  or  currency  In  an  amount 
equal  to  five  per  cent  (5%)  of  the  bid  (ex- 
cept that  no  c'eposlt  of  an  amount  less  than 
$25  will  be  accepted)  as  a  guaranty  of  the 
good  faith  of  the  bidder,  which  amount  will 
be  forfeited  should  the  bidder  refuse  to  en- 
ter into  a  contract  within  five  (5)  days  after 
notice  of  the  acceptance  of  his  bid. 

All  the  machinery  and  apparatus  listed 
will  be  sold  as  It  stands,  and  must  be  re- 
moved by  and  at  the  expense  and  entire  risk 
of  the  purchaser. 

The  right  Is  reserved  to  reject  any  and  all 
proposals,  or  an>-  part  or  parts  of  a  pro- 
posal. 

SOUTH  PARK  COMMISSIONERS. 
E.  G.  Shumway,  Secretary. 
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V.  *■».,  Maxcl]  nth,  l»e(. 
**».»<  S>ri4Ufetii>  fur  the  cooatrucUoD  of 
-.'*  4f.-.iM»  »x«;  lor  improvlnj-  the  cbannel 
«f  Jm'*  isi.er  fcirf  Tcnxn-lnc  bridge*  aod 
<fc«  It  ti»  Mu'iooD  I»rBina«e  DUtrlct  In 
X^ftfe*  'Jviu.-.  If.  tlrfr  Btat*  of  WJaoonato, 
*""***"«  u  'j»-  irtaw  aA4  apodfic&tlons 
'<-**!«  w.  fi«;  „  ««  oac«  of  tbe  Cleit  of 
'.'"  C.r.nm  Cfut  fwr  l>Mj«e  Conntr  In  the 
«»••>*  of  u^  HotUmo  I>nan8««  District. 
«i..  W  f «*).««  »t  ti*  oac«  <rf  the  Horlcon 
l^«iwi««  i.«rtrie(,  at  Juiwaa.  I>o<l^  Ckjuntr 
**i*.«-i»ti.  uoMI  n  oclock  ..  m..  00  May 
««<„  JtKrt,  «A<I  'i«ti  puhtUly  opened.  Blank 
fornua  «m)  «JI  t»»ll»We  Jafonaatioo  wUl  be 
furvM^  00  aj^hcatloo  to  the  CommU- 
MviM-rB. 

E.  D.  DONET. 

«ISO.    H.    MILLEB, 

PALX  A.  HKMMT. 

Horioon   Drafoace  Dl»- 
15-lt 


BtrHartwr.  Maine.  In  accordance  with 
orawlnKi  and  apecUIcatlon,  copies  of  which 
mar  be  had  from  the  Ctiatodian  of  Site  at 

discretion  of  the  Supervising  Architect 
JAMES  KNOX  TATLO^SupSllstoKAreW- 


'^ooifiulMiionfrs 
Irlct, 


IKRIGATIOH  CAMAL. 

HaialltoB.  Montana. 
nKAL.au  POOPOHAIM  win  be  rMdved  at 
III.  o«c«  of  (h«  Bitter  Boot  Valley  Irrigation 
0>mp«ny,  Ifamlltoo,  Montana,  untU  noon 
Krtitay,  April  ISih,  l»08.  for  fumlshinir  all  or 
P«rt  of  the  material  and  performing  all  nec- 
••«ary  labor  Involved  in  the  constnicUon  of 
•••out  thirty.flve  (16)  mUes  of  IrrigaUon 
•  anal,  located  In  Ravalli  County.  Montana 
«on*l*(|nir  of  approxlmatsly  eight  hundred 
lliousand  (800.000)  cubic  yards  of  excavation ■ 
Ave  million  (J.000,000)  feet  board  measure  of 
timber;  eight  thousand  (S,000)  linear  feet  of 
pile  driving;  also  the  construction  of  an 
«M«ith  dam.  with  the  neeeoary  reinforced 
.H.nort.t*.  out-let  conduit  gates,  gate  wells, 
•to.,  with  approxintatelr  four  bundled  eighty 
th<ni««iHl  t48«.<W«)  cuNc  ymrds  of  puddled 
•inttanknMnl. 

The  canal  c«nstruotKv>  may  be  let  as  a 
i*hi»le  or  in  aeotlon*.  as  may  seem  advisable 
to  the  company, 

»Ci»ch  proposal  must  be  accompanied  by  a 
i-«rtlil»d  check  for  one  thousand  dollars 
(tl.OOO),  payable  to  the  company  on  canal 
o«mstructlon,  and  live  thousand  dollars 
tIA.OOO)  on  dam.  as  an  evidence  of  good  faith 
on  the  part  of  the  bidder. 

rinns.  spwincatlons,  estimates  and  bidding 
blanks  will  be  on  flle  In  the  olBce  at  Hamll- 
t««,  Montana,  after  April  1st,  l»o«. 
►\>r  further  Information,  address 

U  B,  WOLOKMUTH. 
'*■*'  General   Manager. 

AlA  In  triplicate,  will  be  received  until  11 
v<  !".»w  .**  I*''  '**••  '"'■  constructing  at 
J^t  TiiM.jr,  this  cliy.  a  reinforced  concrete 
•«»-w«l  slwut  I.IOO  feet  long;  and  formak- 
log  a  mi  in  i*ar  of  Mma  abiiut  t&O.OOO  cublo 
Ji»M«.  In^;rm«tlrtn  hirnUhed  on  lequest. 
r^''';i?*  .*.  •'"'"''L'*  marked  "Proponis  for 
^.a-WslI"  or  "l»t»iK»sUi  for  Fill"  ind  ad- 

"**•"«"  I«-St 

THKKSI'UV  nKr.VHT.MKNr.  Om,>e  of  thi 
^vl>*^ M«n\(B  ^(vl\ito.-t,  \\«»hl»Bt.»n,  H  C 
V,;v^  i\  l*,»,v  S.>«1,M  »i>„,i,Mi«l«  will  be  re- 
vs »,sl  »<  JM,  ,xin,o  \\M<\  s  ,v.'l»ok  P.  M.  >>n 
.   »   «.\  J..V    ,>.    \u\     iMos    «ii,t   thi>n  o»>i>n«sl 

.-.  ..»  J.V.  .     .-s>  01   t!i,>  »•     S    »N«t   om.H.  «t 

CiUlKTitS  AW  EntqwEas 


n 


^^        ■.'>■•      ^    »■,.%■   >       V  .»^, 

■   -    •     ••      >.  O  *    N    -.  \  «.•,!  V  ., 
S*e*  V.  >'!»>,  I,  riavM 


DfTERCEPTDfG  SEWERS,  ETC. 

Office  of  the   Sewerage   (Tommlsslon   of   the 
City   of  Baltimore,   Md. 
SEPARATE    SEALED     PROPOSALS.     In- 
dorsed   "Proposal   for    Building     Efest     Low 
L«vel  Interceptor,  Section  1."   "Proposal  for 
Building  East   Low  I^evel   Interceptor.    Sec- 
tion 2."  "Proposal  for  Erecting  Superstruc- 
ture   of    Sewage    Pumping    Station,"    "Pro- 
posal for  Building    Foimdations    and     Sub- 
structure of  Sewage  Pumping  Station."  ad- 
dressed to  the  Board  of  Awards  of  Balti- 
more City,  will  be  received  at  the  office  of 
Mr.   J.   Sewell   Thomas,   City  Register,   City 
Hall,   Baltimore,   Md.,   until   11  a.   m..  Wed- 
nesday,   April    29th,    1908,   for   building   East 
Low   I>vel    Interceptor,    Sections    1   and    2, 
erecting  Superstructure  of  Sewage  Pumping 
Station  and  building  Foundations  and  Sub- 
structure  of   Sewage    Pumping   Station;   all 
as  shown  on  plans  on  file  in  the  office  of  the 
Chief  Engineer  of  the  Commission. 

Speciflcatlons  and  plans  can  be  obtained 
upon  application  at  the  office  of  the  Sew- 
erage Commission,  Room  904  American 
Building,  Baltimore,  Md.,  on  and  after  Sat- 
urday, April  nth,  1908.  A  charge  of  $2.60 
will  be  made  for  each  specUlcation  with 
blueprints  for  the  East  Low  Level  inter- 
ceptor, and  $4.00  each  for  those  of  the  Su- 
perstructure and  Substructure  of  the  Sew- 
age Pumping  Station. 

A  eertifled  check  on  a  clearing  house 
bank,  made  payable  to  the  order  of  the 
Mayor  and  City  Council  of  BalUmore,  for 
the  amount  named  below,  will  be  required 
to  be  deposited  with  each   bid,  vis.:— 

E^ast  Low  Level  Interceptor,  Section  1, 
$4,900. 

East  Low  Level  Interceptor.  Section  2. 
$4,300. 

Superstructure  of  Sewage  Pumping  Sta- 
tion.   $6,000. 

Foundations  and  Substructure  of  Sewage 
Pumping  Station.  $6,000, 

Approximate  Quantities: 
East   Low   Level  Interceptor,    Section   1. 
1,670  feet  <0-inch  Brick  and  Concrete  Sewer. 
700  feet  67-Inch  Brick  and  Concrete  Sewer. 
980  feet  66-lnch  Brick  and  Concrete  Sewer. 
«,260   sq.    yds.    'Waterproofing. 
East   Low   Level   Interceptor.   Section   2. 
910  feet  52 -Inch  Brick  and  (>>ncrete  Sewer. 
S58  feet  48-lnoh  Brick  and  Concrete  Sewer. 
1,600  feet  46-Inch  Brick  and  Concrete  Sewer, 
S.SIS  sq.   yds.   Waterproofing. 
Superstructure  of  Sewa«^   Pumping  Station. 
Building:    lSS-0-xl.=i«-T-:   82  feet  from  top 
of  substructure  to  p««k  of  main  roof  trusses. 

Chimney:     About  ;rtO  feet  hljth. 
Foundations  and     Sulwtruclure     of    Sewage 
rxmuMnit    Station. 
St.liW   ru.    >,!»,    KxoMvation. 
liV«iH>   oil.    \d«    t\>ncrete. 
T:>,i>tW  Uv«t,   Si,-t-l   R<inf,>rv-inR  Bars, 
IT.>V>i>  Itw,   Sinulural   S!i,vl, 
Tli.>   aiit>-is«i(\il   l>hl,u-r  »i;i  he   r^Nniivd    to 
glxc  t»,«i,l  an.l   »  mptv   wnh   the  i"^!v  Char- 
tor    i>-«»«'»MiiU!    ivntnuot*. 

^i,U  f.xr  tv«,h  ^>»nir5«»-t  »i'l  t,e  opnsulored 
»<-(v<i!«t,-;x.  «n,i  »h,\jae.  for  tr.e  Suiv^rstmc- 
tmv  i«i>.l  Sx.IwlM.K-iviry  >>t  t»-e  Sr-w-AS*  P.ijnp. 

V'-,'  l-vx- t  txMix^^s  jh*'  rtt"-?  tvi  r(>-,-t 
»''\    A».\  ..",   I  ,,l> 

t«\    o,,vl,-v  %\|    t*^^'   St't^vrACx*  0-"*.'**,-.:?ss,* >r 
v^>.->>t^  r>  VfK     I  K..VKY      -R, 

V"  ^•^■^.sl 

.>•  V  ■■•.'  ."    nvKK\  vvjux;. 

«^     K 


CMtnetiis'  Sqplies  ud  Hury  Rvtfnn 


Jote. 
Joint  Rmtiun 

CSlkmtTMi 


M  Ida*  at  CsMiiV  to  Oi*r 


NATURE  ADORNED 

If y  booklet  gives  some  interestii«  data  on  «U« 
may  be  accomplifthed  io  beautifying  and  impniT- 
ing  tlM  landscape.  Engineers,  city  and  n&aui 
offinals  should  send  lor  it. 

P.  R.  MEIEIt.  I  Broadway,  NEW  YORK 
CoosnltiBg  Forester 


TEST   BORINGS 

for  Fotindatlona,  etc 

ARTESIAN  WELLS.  DRIVEN  WELLS. 
PUMPING  APPARATUS  ^^ 

J.  E.  Feeley  6*  Company 

43  Seutli  Market  StrMt,  BOSTON 

Send  for  y.«tfw^Hf^^if 
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We  ihall  welcome  any  news  notes  that 
ear  readers,  may  send  in.  Notes  of  con- 
(nets  awarded,  bidding  prices,  etc.,  will  be 
Mpccialljr  acceptable. 
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,.  Bridget* 

Open.  8««  Issue. 

IS.  ChlcaKO.  ni Apr.  1 

IS.  Chicaso.    ni Apr.  1 

It.  Aibambra,    Cat    Apr.  1 

17.  Denver,  Colo Apr.  15 

IS.  Oreenfleld.    O Apr,  8 

20.  San  Antonio,   Tex Apr.  8 

20.  SorantAn,   Fa Apr,  8 

20,  West  Union,   O Apr.  8 

20.  ZanesvtUe,  O.    Apr.  1 

20.  Eteerald.    Pa.    Apr.  1 

20.  Stroudaburs.   Pa Apr.  15 

M.  Pittsburg,  Pa. Apr.  16 

tt.  Philadelphia.    Pa Apr.  8 

Sn.  New  Tork,  N.  T Apr,  15 

H.  Clereland,  O Apr.  15 

NorwGod,    O Apr,  8 

Wooater,   O Apr,  15 

Lynchburg,  Va.   Apr.  15 

1.  Mauch  Chunk,    Pa Apr.  8 

1.  Bmethport,   Pa Apr.  1 

I.Vancouver,    B,    C Apr.  1 

1.  Mauch    Chunk,    Pa Mar.  25 

1.  Washington,  C.  H.,   O Apr.  IS 

4.  Oulfport,    Miss.    Mar.  26 

II.  Rathdrum,    Idaho    Mar.  26 

IS,  Pittsburg.  Ind Apr,  IS 

BnildJngB. 

IS.  Bantda   Arsenal.    Cat Mar.  11 

IS.  Fort  D.  A.  Russell.   Wyo,  ,Mar,  26 

15,  San  Luis  Obispo,   Cat Apr.  1 

16.  Norfolk,    Va,    Apr.  1 

IC.  Pittsburg.    Kan Apr.  1 

16.  Ithaca.    N,    T Mar.  II 

16.  West    Chester.    Pa Apr,  8 

16.  Ellis  iFland,   N.    T.   H Apr.  8 

16.  St.  Paul,  Minn Apr,  15 

17.  Ea>ensburg,    Pa Apr.  1 

18.  Hamilton,   O Apr:  1 

18.  Fort  Meade.  S,  Dak Apr,  15 

18.  Washington.   D,   C Apr.  15 

18.  West  Fairview,  Pa Apr.  15 

20.  Green    Bay.    T*^is Mar.  18 

SO.  National   Soldiers'  Home.   Va.. 

Mar,  26 

20.  Toungstown.  O Mar.  26 

20.  Agnew,    Cal Apr,  8 

20,  Canton.    O Apr.  8 

20.  New  York.  N,  T Apr,  16 

20.  Brooklyn.   N.  T Apr.  15 

20.  Plymouth,   Pa Apr,  15 

20.  Fort  Schuyler.  N,  Y Apr,  15 

20.  Twin   Falls,    Idaho Apr,  15 

21.  Cincinnati,  O Apr,  15 

21,  New    York.   N.   Y ,.,Apr,  15 

21.  Hudson,  N.  Y Apr.  15 

21,  W^hipple    Barracks,    Ariz,,, Apr.  8 

21.  Hanover,    Pa Apr.  8 

21.  Massilon,    O Apr.  8 

22,  Nanticoke.  Pa Apr.  15 

22.  Chicago,  III Apr.  15 

22.  Chicago.   Ill Apr.  15 

23,  Brooklyn,  N,   Y Apr,  15 

23,  Spokane,    Wanh Mar.  18 

23,  Pendleton.    Ind Apr,  1 

23.  La   Porte.   Ind Apr.  1 

2S,  Washington.    D,    C Apr.  8 

27.  Bucy rup.    O Apr,  8 

27.  Albion,  N.  Y Apr.  l,') 

27,  Sumter,   8,    C Apr,  15 

28.  t,as   Animas,   Colo Apr,  15 

28.  Bedford    City,    Va Apr,  8 

28,  Watertown,   8.    Dak Mar,  18 

28.  Crookston,    Minn Star.  25 

30,  Fort   Hamilton,    N.    Y Apr,  8 

30,  Fort   Monroe.    Va Apr,  8 

30,  Milwaukee,  Wis Apr.  13 

30.  Madison.  Ind Apr.  15 

1,  South    Sharon.    Pa Apr.  15 

1.  Sharaokln.  Pa Apr.  15 


May     1,  Qreensburg,  Pa Apr.  IB 

May     1,  Culpepper.   Va Apr.  8 

May     4.  Bar   Harbor,   Me Mar.  25 

May     4.  Toluca.    Cal Apr.  15 

May      4.  Fort  Oglethorpe.  Ga Apr.  15 

May     4.  Fort   Monroe,   Va Apr,  15 

May      4,  New  Berne,  N,  C Apr.  16 

May  5.  Fort  Logan  H.  Roots,  Ark.. Apr.  16 

May      B,  St,     Paul,     Minn Apr.  1 

May     6,  Crow    Agency,    Mont Apr,  8 

May      8.  Whipple   Barracks,   Arts Apr,  15 

May     9.  Eiugene,    Ore Apr.  1 

May   12.  New  York,   N,   Y Apr.  8 

May   12,  NashvlUe,  Tcnn Apr.  16 

May    11,  Calais,    Me Apr,  8 

May   12,  Aguanga,    Cal Apr,  8 

May    14.  Wllkesharre,    Pa Apr.  8 

May   16,  San  Juan,   P.  R Apr.  1 

May    16,  New    Britain,    Conn Apr,  8 

May   21,  Buffalo,    N.    Y Apr.  IB 

June    2.  Richmond,   Va Apr.  8 

Roadi  and  Streets. 

Tullahoma,    Tenn Apr.  IS 

Apr.    16.  Califomla,    Pa,    Apr,  8 

Apr,    IB,  Columbus,    O Apr,  8 

Apr.    16,  Kansas    City.    Mo Apr.  8 

Apr.    18,  New  York.   N.   Y Apr,  8 

Apr,    16.  Westminster,   Md Apr.  8 

Apr.    16,  New  York,  N,   Y Apr.  8 

Apr.    U.Washington.   Pa.-   Apr.  1 

Apr.    16.  Altoona,  Pa.    Apr.  16 

Apr,    17.  Brooklyn,  N.  Y Apr.  16 

Apr.    17.  Fort  Totten,  N  Y Apr  16 

Apr.    17.  Indianapolis,  Ind Apr,  16 

Apr.    17.  Cincinnati,    O Mar.  25 

Apr.    18.  Tomah,   Wis Apr.  1 

Apr.    20.  Chehalis,   Waah Mar,  26 

Apr.    20,  Ashland,    O Apr.  1 

Apr,    20.  Bronxville,    N,    Y Apr,  8 

Apr.    20.  £rle.    Pa Apr,  8 

Apr.    20,  Albany.  N,  Y Apr.  IB 

Apr.    20,  Pittsburg.  Pa.  Apr.  16 

Apr.    20.  Allentown,    Pa,    Apr,  IB 

Apr,    20.  Bedford  City,  Va Apr,  16 

Apr,    20,  Albert  Lea.  Minn Apr.  15 

Apr,    20,  Fort   Madison,  la Apr.  16 

Apr,    21.  St.    Louis.    Mo Apr.  15 

Apr,    21,  Bellevue.   Pa.    Apr.  15 

Apr,    21,  Marlon,    O Apr,  8 

Apr.    21,  Rushville.   Ind Mar,  18 

Apr,    22,  Brooklyn,  N,  Y Apr,  15 

Apr.    22.  CoUInsville.   Ill Apr,  15 

Apr,    23.  Green   Bay.  Wis Apr.  16 

Apr.    26,  Bradentown.    Fla Apr.  1 

Apr,    25.  Fort  Omaha,  Neb Apr.  8 

Apr.    25.  Fort    Dade,    Pla Apr.  8 

Apr.    27.  Marion,   III Apr.  16 

Apr.    28.  Janesvllle.  Wis.   Apr.  16 

Apr.    30.  Harrisburg,  Pa Apr.  15 

Apr.    30,  Harrisburg,     Pa Apr,  8 

May     1,  Noblesviiie,   Ind Apr.  15 

May     1.  Skagway.   Alaska  Apr.  8 

May     1,  Cincinnati.   O Apr.  8 

May     1.  Huntsville.   Ala.    Apr.  1 

May  1.  Salvador.   Central  Amerlca.Mar.  1* 

May      4.  Tipton.    Ind Apr.  15 

May      4.  Salem.   Ind Apr.  IB 

May     S.Cincinnati.    O Apr.  15 

May    16.  Frankfort.  Ind Apr.  IS 

Sewen. 

Apr, -IS,  Alamosa.   Colo Mar.  18 

Apr.    IB.  Fort    Slocura,    N.    Y Mar.  26 

Apr.    15,  California,    Pa Apr,  8 

Apr,    IS,  Chicago,   til Apr,  8 

Apr,    IB,  Yorkvllle.    S,    C Apr,  8 

Apr.    16,  New   York.   N.   Y Apr.  8 

Apr.    16.  Huntingdon.  Pa Apr,  15 

Apr.    16.  Cleveland.   O Apr.  15 

Apr,    16.  Newark,  N.  J Apr.  15 

Apr.    16.  Norfolk,  Neb Apr.  IS 

Apr,    17,  Duluth,    Minn Apr,  15 

.Apr.    17.  Indianapolis,  Ind Apr.  15 

Apr,    17,  Cedar   Falls.   la Apr,  15 

Apr,    18.  OahkoRh.    Wis Apr.  8 

Apr.  18.  Fort  D,    A.    Russell.   Wyo,, Mar,  26 

Apr,    20,  Steubenvllle.   O Apr.  1 

Apr.    20,  Bronxville.    N.    Y Apr.  8 

Apr,    20,  Versailles.   Ky Apr,  8 

Apr,    20.  San   Jose.    Cal Apr.  8 

Apr,    20.  Washington,    D.    C Apr.  8 

Apr.    20.  Albany,  N,  Y Apr,  15 

Apr,    20.  Cairo.    Ill Apr.  15 

Apr.    ?1,  Bellevue,    Pa Apr.  15 

.\pr,    21,  Lancaster,  O.    Apr,  15 

Apr,    21,  Marion,    O Apr,  8 

Apr,    22,  Oakland,    Cal Apr.  8 

Apr.    22.  Philadelphia,    Pa Apr.  8 

Apr.    22.  Sandusky,   O Apr.  15 

.*.pr.    22,  Brooklyn.   N.   Y Apr.  13 

Apr.    22.  Columbus.  O Apr,  15 

Apr.    22.  Oakland,    Cal Apr.  8 

Apr.    27.  Gallltzin,    Pa,    Apr.  15 

Apr.    27.  Steubenvllle.  O Apr.  15 

Apr.    27.  Washington,   D,   C .Apr.  15 

Apr.    29.  LoulsviUe,    Ky Apr,  8 

Apr.    29.  Baltimore,     Md Apr.  8 

May      1.  C.inton,  O Apr.  13 

May      4.  Macon.   Ga Apr.  15 

May      4.  Webb  City,    Mo Apr.  15 

Water  Supply. 

Apr,    15,  Richland    Center.    Wis Apr.    1 

Apr.  15.  Portage   La    Prairie.    Man.. Apr.  8 
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15,  Chicago,    ni Apr.  8 

16,  Fort   Dade.   Fla Mar,  25 

16.  Lafayette,   Ind Apr.  15 

18.  Juneau,    Wis Apr.  1 

18.  Stillwater,    Minn Apr.  8 

20.  Goderich,  Ont Apr,  15 

21,  HoUidaysburg.    Pa Apr,  15 

21,  Cincinnati,    O Apr.  8 

2S.  Loyal,    Wis Apr.  1 

24.  Brantford,     Ont Apr.      8 

28,  Malta.    O Mar.    26 

28,  Montpelier.   O Apr.    16 

30.  Fort  Stevens.   Ore Apr.    15 

30.  Fort  Casey,  Wash Apr.    IS" 

4.  Tipton.    la Apr.     8 

8,  White  Bear.  Minn Apr,    IB 

18,  Council  Bluffs,   la Mar,    SB 

MiaceUaneons. 

16,  Hamilton,  Mont, 

Irrigation  Canal    Apr.     1 
16.  Oakland,  Cal., 

Riprap  Wall.  Apr,      1 
16.  New  York,   N,    Y„ 

Boat   Wagons,  Apr,     8 

15,  Fergus   Falls,    Minn,, 

Dam,   Power   House,  Apr.     8 

16.  New    York,    N,    Y,. 

Sodding,  Apr,  8 
16.  New  York.   N.   Y,. 

Trolley  Tracks,  Etc.  Apr,  8 
It,  Fort  Dade.  Fla„ 

Coal    Shed.    Railroad.  Mar,    26 

16.  Milwaukee,  Wis.. 

Concrete  Work,  Apr.    15 

17.  Cincinnati,  O., 

Tow  Boats,  Mar.    2S 
17.  Boston,  Mass., 

Breakwater,  Mar,    25 
17.  Scituate,    Mass., 

Concrete  Sea  Walls,  Apr,  8 
20.  Fort  Casey,  Wash., 

Caisson   Wells,  Apr.      1 
20.  Port  St.   Philip,   La.. 
..   _     .  Wharf.  Apr.     1 

20,  Waukegan,  III,. 

Pier.  Dredging.  Apr.     1 
20.  Anna,   O.. 
..    „  Lighting  Plant,  Apr.    15 

20,  South  Orange.   N,   J., 

Garbage  Disposal,  Apr.    IS 

21,  Albany,   N.   Y,.  »~      ,     ». 

Barge.  Canal  Work.  Apr.  1 
21,  San  Fmnclsco,   Cal.. 

Light  House.  Apr.     8 

21.  Ligonicr.    Ind., 

Electric  Plant,  Apr.      8 

22,  Baltimore.   Md,. 

..   _  Buiidinni  Removal,  Apr.   16 

22.  Brooklyn,    N,   T„ 

„ Fencing,  Apr.    15 

23.  Wilmington,  Del.. 

..    ,  Foundation  Piers.  Apr.    IB 

23.  Logan.  O,. 

Street   Lighting.  Apr.      8 

25.  York.   8,   C„ 

Monument,  Apr.      1 

24,  Halifax,    N,    S„ 

.     _  Ice  Piers.  Apr,     1 

24,  OtUwa.  Ont,, 

Breakwater.  Mar.    26 
24.  Washington,    D,    C. 
«,    ^  ^    .  ,  ^Je  Driving,  Apr.    16 

26.  Crab   Island,    N.    Y., 

Monument,  Apr,     1 
26.  St.   Pierre   Les   Becquets,  Que,, 

Pier,  Apr,     1 

29,  Fort  Totten.  N.    Y.. 

..    „  .  Wharf.  Apr.      8 

30,  Columbus   Barracks.   O,. 

„    „      .      Disinfecting  Plant.  Apr,     8 
30.  St.   Louis.   Mo.. 

«„   .™,       .  Borings,  Apr,     8 

30,  Washington,   D.   C, 

Cable  Service  Steamer,  Apr.     8 
1.  Buenos  Aire*.  AraeDttna. 

_  Sukwajra.  Nov.    S* 

1.  Fort  Taylor,   Fla., 

Concrete   Sea  Wall.  Mar.    26 
4.  Fort  Mason,  Cal., 

Wharves.  Wall.  Etc.,  Mar.    11 

6.  Fort  Warren,   Mass.. 

Sea  Wall,  EKc,  Apr.    IS 

7.  Savannah,   Ga., 

Jetty  Work,  Apr.     8 

8.  New   York.    N,   Y„ 

Subway,  Apr,    16 

10,  Vlrden,  Man,. 

_  Telephone  System,  Apr,    15 

11.  Fort  Adams.   R.  I., 

Sea  Wall.  Apr,     8 
11.  Columbus,   O,, 

Oarhaae  Works.  Mar.    11 
16,  Las  Animas,  Colo,, 

Electric  System,  Apr,    15 
20.  Port  Ontario,   N,   Y„ 

Fence,  Apr.    15 

Excavation,  Earth  and  Rock. 

15.  Portland,  Ore.. 

Dam  and  Dikes,  Feb,    It 

16.  Houston,   Tex,, 

Drainage,  Apr,      1 

16.  Grand   Forks.    N.   Dak.. 

Railroad  Work,  Apr,      1 

17,  Detroit,    Mich.. 
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Dred^ng, 
Apr.    22.  Rockwell    City,    la.. 

Tile   Drain, 
Apr.    22.  Yankton,    S.    Dak.. 

Ditch   Work, 
Apr.    22.  Brooklyn,    N.   T., 

QradlnK. 
Apr.    23.  Grand    Rapids,    Mich., 

Dredging. 
Apr.    24.  Wellfleet.  Mass., 

Dike, 
Apr.    28.  New  York.  N.  Y., 

Rock  .Removal. 
Apr.    29.  Fort  Dodge,  Iji., 

Ditch  Work, 
Apr.    30.  Boston,    Mass., 

Dredging, 
May     1.  St.   Paul.   Minn., 

Ditch  Work, 
May     1.  Owatonna,  Minn., 

Ditch, 
May     1.  Utchfleld,   Minn., 

Ditch, 
May     4.  Juneau,  Wis., 

Drainage   Work, 
May     4.  Tuckerton,  N.   J., 

Dredging, 
May     {.  Crookston.  Minn., 

Ditch  Work, 
May     7.  Bangor,  Me., 

Ledge  E^xcavatlon, 
May     7.  Wilmington,  Del., 

Dredging, 
May     7.  Yankton,   3.   Dak., 

Ditch  Work, 
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Mar.  25 

Apr.  22 

Apr.  8 

Apr.  15 

Apr.  13 

Apr.  15 

Mar.  18 

Apr.  8 

Apr.  22 

Apr.'  15 

Apr.  15 

Apr.  16 

Apr.  8 

Apr.  15 

Apr.  15 

Apr.  15 

Apr.  15 

Apr.  15 


lIat»rials,Maclilne8,Supplles,Tool8,Btc. 


Apr. 

15. 

Chicago,   lU., 

Hose  Wagons, 

Apr. 

8 

Apr. 

15. 

New  York,   N.    Y., 

Boilers, 

Apr. 

8 

Apr. 

15. 

Brooklyn.   N.   T., 

Traveling  Derricks, 
New  York,   N.   Y., 

Apr. 

8 

Apr. 

10. 

Carta  and  Reels, 

Apr. 

8 

Apr. 

1«. 

Prince  Albert,  Sask., 

Pipe,  Specials, 

Apr. 

8 

Apr. 

16. 

New  York,  N.  Y., 

Supplies, 

Apr. 

8 

Apr. 

16. 

Washington,    D.    C, 

Electric  EBevators, 

Apr. 

1 

Apr. 

17. 

White  Plains,  N.  T;, 

Pumping  Eaigine, 

Apr. 

1 

Apr. 

18. 

Albany,  Ga., 

Pipe. 

Apr. 

15 

Apr. 

20. 

PltUburg.   Pa., 

Motor  Register,  Etc., 

Apr. 

15 

Apr. 

20. 

Goderich,  Ont., 

Pipe. 

Apr. 

15 

Apr. 

20. 

Washington.   D.   C. 

Eingine.  Power  Hammer,  Btc, 

Apr. 

1 

Apr. 

20. 

Guelph,  Ont. 

Sewer  Pipe, 

Apr. 

8 

Apr. 

21. 

Boston,    Mass., 

Structural  Steel, 

Apr. 

8 

Apr. 

21. 

Oswego,  N.  T., 

Pumping  Engine, 

Apr. 

15 

Apr. 

21. 

New  York,  N.  T.. 

Air  Hose. 

Apr. 

16 

Apr. 

22. 

Oswego,  N.  Y., 

Turbine,  Pump, 

Apr. 

15 

Apr. 

22. 

Brooklyn,  N.  T., 

Hose,  Etc., 

Apr. 

15 

Apr. 

22. 

Toledo,   O. 

Pipe, 

Apr. 

8 

Apr. 

23. 

Brantford.  Ont.. 

Sewer  Pipe, 

Apr. 

16 

Apr. 

23. 

New  York,  N.  T., 

Rope. 

Apr. 

15 

Apr. 

22. 

Chicago.   lU., 

Laundry  Machinery, 

Apr. 

15 

Apr. 

24. 

Savannah,  Gn., 

ABi,halt  Blocks, 

Apr. 

15 

Apr. 

24. 

Holyoke,  Mass., 

Steam  Roller, 

Apr. 

S 

Apr. 

25. 

Norwood,  O..            ,    ^ 

water  Meters, 

Apr. 

8 

Apr. 

26. 

Green  B^a^  Wl8.,_ 

Electric  Elevator, 

Apr. 

1 

Apr. 

26. 

Fort  Banks,  Mass., 

Metal  Ceilings,  Etc. 

Apr. 

15 

Apr. 

27. 

Washington,   D.  C, 

Jacks,  Rope,  Etc., 

Apr. 

8 

Apr. 

28 

Savannah.  Ga., 

Gravel, 

Apr. 

15 

Apr. 

29. 

Chicago,  111., 

Wire.   Poles.  Etc. 

Apr. 

15 

Apr. 

29 

Wlnneid.   Kan.. 

Generator,  Engine. 

Apr. 

1 

Apr. 

30 

Fort   Mott.  N.   J.. 

.Ammunition    Hoists 

Apr. 

8 

Apr. 

30 

Honolulu.   H.  T.. 

Cement 

Apr. 

16 

May 

1 

Fort  Mason.  Cat., 

Tanks.  Pump.  Etc. 

Apr. 

ir, 

May 

1. 

Washington,  D.  C. 

Cement 

Apr. 

ft 

May 

4 

Washington.  D.   C. 

Cnstinvf: 

.\-  r. 

f. 

May 

4 

Washington.    D,    C 

Lumber.  Piles.  Powder,  Etc. 

Apr. 

15 

May 

15 

Fort  fade,  Fla., 

Ice  Plant 

Apr. 

8 

June 

16. 

Qulncy.   Mass., 

Electric  Hoists 

Apr. 

8 

BIDS  ASKED 
Bridges. 

Bids  are  asked  on  following  work,  th« 
notes  being  arranged  alphabetically  br 
states: 

Denver,  Cola — Until  noon,  Apr.  17,  by  T. 
W.  Jaycoz.  State  Engineer,  for  construction 
of  100  ft.,  2-span,  reinforced  concrete  bridge 
over  Sellers  Creek  at  Castle  Rock. 

Pittsburg,  Ind. — Until  May  16.  according  to 
reports,  by  Commissioners  of  Carroll  County, 
Delphi.  Ind.,  for  erection  of  new  bridges 
over  Wabash  River  at  this  place. 

New  York,  N,  Y.— Until  2  p.  m..  Apr.  23. 
by  J.  W.  Stevenson.  Commissioner  of 
Bridges,  13  Park  Row,  for  completing  the 
abandoned  contract  for  the  construction  of 
the  Madison  Ave.  temporary  bridge  over  the 
Harlem  River.  Security  required  is  130,000. 

Cleveland,  O. — Until  Apr.  26.  by  County 
Commissioners.  Wm.  F.  Black.  Clerk,  for 
construction  of  a  reinforced  concrete  bridge 
on  the  Warner  Road,  Newburg, 

Washington  C.  H„  C— UntU  2  p.  m..  May 
2,  by  H.  D.  Chaffln,  County  Auditor,  for 
labor  and  material  for  both  the  substructure 
and  also  the  superstructure  of  two  bridges — 
one  over  Sugar  Creek  and  the  other  over 
Paint  Creek,  In  Washington  C.  H. 

Wooster.  C— UnUI  Apr.  29.  by  W.  O.  Whit- 
more,  Clerk,  for  repairing  bridge  over  Christ- 
mas Run  on  West  Liberty  St. 

Pittsburg,  Pa.— Until  10  a.  m.,  Apr.  20.  by 
A.  B.  Shepherd,  Director  Public  Works,  for 
constructing  steel  and  concrete  footbridge 
over  Pennsylvania  R.  R.  at  Graham  St. 

Stroudsburg,  Pa. — UntiUl:SO  p.  m.,  Apr.  20, 
by  County  Commissioners,  A.  C.  Trask. 
Clerk,  for  constructing  superstructure  of 
bridge  over  Marshalls  Creek  In  Smithfleld 
Township. 

Lynchburg,  Va. — ^Untll  2:30  p.  m.,  Apr.  30, 
by  H.  L.  Snaner,  Chief  Engineer,  for  con- 
structing reinforced  concrete  viaduct,  the 
work  Including  1.925  cu.  ^ds.  excavation. 
6,000  cu.  yds.  earth  fill  in  approaches,  100 
tons  steel  nara,  4,000  cu.  yds.  concrete,  1,300 
sq.  yds.  paving.  James  H.  Fuertes,  Consult- 
ing ISnglneer,  140  Nassau  St.,  New  York. 


Bnildlsgi. 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Whipple  Barracks,  Ariz.— Until  10:30  a.  m.. 
May  8.  by  Capt.  Chas.  C.  Walcutt,  Con- 
structing Q.  M..  Prescott,  Arls.,  for  fur- 
nishing and  placing  door  and  window  screens 
In  20  buildings  at  Whipple  Barracks. 

Fort  Logan  H.  Roots  (P,  O.  Argenta), 
Ark.— Until  May  6.  by  Constructing  Q.  M.. 
for  construction,  plumbing,  heating  and  elec- 
tric wiring  addition  to  hospital. 

Toluca,  Cal. — Until  2  p.  m..  May  4,  by 
County  Supervisors.  C.  G.  Keyes,  Clerk,  Los 
Angeles.  Cal..  for  complete  construction  of 
a  jail  building  at  Toluca. 

Las  Animas,  Colo. — Until  10  a.  m.,  Apr. 
28.  by  the  Bureau  of  Supplies  and  Accounts. 
Navy  Department.  Washington.  D.  C.  for 
constructing  addition  to  commandant's  quar- 
ters. Schedule  941:  and  constructing  store- 
house. Schedule  956.  at  the  naval  hospital. 
New  Fort  Lyons,  Las  Animas.  Colo. 

Washington,  D.  C. — Until  noon,  Apr.  18.  by 
District  Commissioners.  Room  43.  District 
Bldg.,  for  remodeling  plumbing  In  the  Ma- 
gruder,  Pierce  and  Garrison  Schools. 

Fort  Oglethorpe,  Oa. — Until  11  a.  m..  May 
4.  by  Capt.  E.  D.  Anderson,  Q.  M..  for  con- 
struction of  a  brick  veterinary  stable. 

Twin  Falls,  Idaho.— Until  Apr.  20,  tar  L.  A. 
Pierce.  Clerk,  for  construction  of  an  18-room 
grsided  school  building. 

Chicago,  III.— Until  11  a.  m.,  Apr.  22,  by 
Board  Public  Works.  322  City  Hall,  for  con- 
structing public  bathhouse  at  12th  and 
Union   Sts. 

Chicago,  III.— Until  11  a.  m.,  Apr.  22,  by 
Board  Public  Works,  322  City  Hall,  for  fur- 
nishing all  labor  and  material  to  do  all  work. 
except  plumbing,  sewerage,  gas  fitting,  and 
electric  wiring  necessary  to  reconstruct  In 
the  best  and  moat  workmanlike  manner  the 
Carter  Harrison  bathhouse,  at  192  Mather  St. 
Separate  bids  are  being  asked  for  the  plumb- 
ing. 

Madison,  Ind.— Until  Apr.  30,  by  the  South 
Knstern  Insane  HosDltal  Commission,  Room 
SI  State  House,  Indianapolis,  for  the  com- 
I  let  ion  of  the  work  on  the  new  hospital 
building  near  Madison. 

St.  Paul,  Minn.— Until  11  a.  m.,  Apr.  16, 
by  J.  K.  Sawyer.  Chief  Q.  M..  for  altera- 
tions in  U.  S.  Army  Headquarters  at  St. 
Paul. 


New  Berne,  N.  C— Until  noon.  May  4.  bv 
R.  B,  Lane;  Register  of  Deeds,  for  Installi- 
tlon  of  low-pressure  steam  heating  system 
in  the  Courthouse. 

Albion,  N.  Y.— Until  1  p.  m..  Apr.  27,  t) 
Mrs.  Jane  L,  Armstrong.  President  Board  ai 
Managers,  Western  House  of  Refuge  tor 
Women,  for  construction  complete*  of  cottu> 
for  inmates.  Plans,  etc..  with  Franklin  E, 
Ware,  State  Architect,  Albany,  N.  T. 

Brooklyn,  N.  Y.— Until  10:30  a.  m.,  Xpr 
23,  by  Nicholas  J.  Hayes,  Fire  Comialailoii- 
er,  157  B.  67th  St.,  New  York,  for  th«  fol- 
lowing work:-  Additions  and  alleratioM  m 
the  quarters  of  Ehglne  Company  U!,  at  Sa 
136  Wythe  Ave.,  security  required  »12.5» 
additions  and  alterations  to  the  qoarten  ti 
hook  and  ladder  Company  56,  No.  124  Grwa- 
point  Ave.,  security  required  $10,000;  addi- 
tions and  alterations  to  the  quarters  of  En- 
gine Company  117.  on  the  south  side  of  Dt- 
kalb  Ave.,  security  required  612,500. 

Brooklyn,  N.  Y— Until  11  a.  m..  Apr.  M 
by  C.  B.  J.  Snyder,  Superintendent  of  School 
Buildings,  Park  Ave.  and  59th  SL,  Aew  Tort. 
for  the  following  woric:  Installing  elw- 
tric  equipment  In  New  Public  School  ISi 
security  required  $3,500;  Installing  heatiai 
and  ventilating  apparatus  in  New  P.  S.  IK 
security  required  $20,000:  Installing  elcctiic 
equipment  In  New  P.  S.  169,  aecurity  re- 
quired $4,500. 

BulTalo.  N.  Y.— Until  3  p.  m..  May  SI.  ft 
Jsunes  Knox  Taylor.  Supervising  Architect 
Washington,  D.  C.  for  the  construction  (ei- 
cept  elevators),  of  the  U.  S.  Marine  HcmiUiu 
at  Buffalo. 

Fort  Schuyler,  N.  Y.— UntU  11  a.  m..  At* 
20,  by  Lieut.  Chaa.  L.  Fisher.  Q.  H.,  fern 
pairing,  painting  and  Installing  plumbing  fix- 
tures In  post  hospital. 

Hudson,  N.  Y.— Until  noon.  Apr.  21.  bv 
Charles  H.  Strong.  President  of  the  Board 
of  Managers.  New  York  State  Tralntsi 
School  for  Girls,  42  Broadway,  New  Tat 
for  alterations  to  Industrial  Building.  Fhu 
etc.,  at  the  school  and  with  FranUlD  & 
Ware,  State  Architect,  Albany,  N.  Y. 

New  York,  N.  Y.— UnUl  11  a.  m.,  Apr.  M 
by  C.  B.  J.  Snyder,  Superintendent  of  BcfanI 
Buildings,  Park  Ave.  and  69th  St.  for  la- 
stalling  electric  equipment  In  P-  8.  },  Biau. 
security  required  $6,000;  Installing  heatlct 
and  ventilating  apparatus  in  P.  S.  I,  Bronx, 
security  required  JK.OOO;  installing  dcctrt- 
equipment  In  P.  S.  4.  Manhattan,  lecantt 
required  $4,000;  alterations,  repairs,  etc.  fa 
Public  SchooU  13,  19,  25.  36,  40/  SO.  7*.  W 
160,  161  and  174,  Borough  of  Manhattaa. 

New  York.  N.  Y.— Until  3  p.  m.,  Apr.  H.  bj 
Joseph  W.  Brannan.  President  Trustees.  Itit 
St.  and  1st  Ave.,  for  furnishing  and  Httlcc 
of  lighting  fixtures  in  pavilions  A  and  B  cf 
the  new  Bellevue  HospltaL  Security  re- 
quired Is  $3,000. 

Cincinnati,  O,— Until  Apr.  21,  by  Botcr. 
H.  West,  Chairman  Building  ConustttM. 
Board  of  Trustees  of  the  Public  Ubrary.  fc? 
the  erection  of  a  branch  library  at  come  rf 
Warsaw  and  Purcell  Ave.,  Price  HilL  Ci'. 
cinnati. 

Greensburg,  Pa. — ^Untll  May  1.  by  Dlrecl- 
ors  County  Home.  Daniel  Bieren,  Presldwl 
for  erection  and  equipment  of  boiler  bosH 
W.  G.  Sloan,  Architect.  Oreensburg. 

Nantlcoke,  Pa.— Until  7  p  .m.,  Apr.  It  Ir 
W.  T.  Evans.  Secretary,  for  constnictiag  i 
school. 

Plymouth,  Pa.— Until  Apr.  20.  hy  C  U 
Marks,  Secretary,  for  constructing  Ore  atls» 
house  for  this  city. 

Shamokin,  Pa.— Until  2:30  p.  m..  Msyl 
by  State  Hospital  Commission.  W.  C.  Jl^ 
Connell.  Chairman,  Snamokin,  for  constn:: 
Ing  building. 

South  Sharon,  Pa,— Until  May  1,  by  JoL' 
Fltspatrick.  for  erecting  a  church. 

West  Falrvlaw,  Pa.— Until  2  p.  m..  &l^ 
18.  by  Frank  Martin,  Secretanr  Sckcn 
Board,  for  erection  of  new  ESast  PenB*«t 
school  building.  M.  1.  Kast.  Architect  W 
Market  St.,  Harrisburg.   Pa. 

Nashville,  Tenn.— UnUl  11  a.  m.,  May  Z 
by  MaJ.  Wm.  W.  HarU.  U.  8.  Ebigrs..  » 
building  lockmaster's  frame  house  at  In 
21. 

Sumter,  S.  C— UntU  Apr.  27.  by  Be».  H 
H.  Covington,  for  building  a  cbureh. 

Fort  Meade,  S.  Dak.— Until  10  a.  m..  A:i 
18.  by  Capt.  L.  C.  Scherer.  Constmctiaf  C 
M.,  for  construction  of  hospital  aMiMba» 
shed  and  stable. 

Fort   Monroe,  Va.- UnUl  10  a.  m..  Msy  « 
Capt  Ernest  R.   Tllton.  Constnictlng  i 

,    for    construction    of    office  and    fredr* 

house  on  wharf,  including  oonatmetlon.  bwn 
ing,  plumbing  and  electric  wiring. 

Milwaukee,  Wis.- Until  Apr.  80.  hy  Beut 
of  School  Directors.  Prank  SL  Harbach,  Sec- 
retary, for  constructing  10-room  addlcSea  >' 
school  building  at  27th  St  and  Cold  Spr«( 
Ave. 
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Roads  and  Streeta. 

Bids  are  aakad  on  following  work,  the 
note*    belnc     arranged     alphabetically      by 

•tatet: 

Fort  Madleon,  la. — Until  7:30  p.  m.,  Apr. 
20.  by  A.  B.  Jobns,  Cbalrman  Paving  Com- 
mittee, for  gradlns.  curbing  and  macadamls- 
iBg  Second  St.;  also  for  almllar  improve- 
ment of  4tli  St.  The  work  (both  jobs)  in- 
cludes 11,000  cu.  yds.  oarth  excavation,  S,440 
cu.  yds.  crushed  rock,  and  10,284  Iln.  ft.  of 
ooDcrete  combination  curb  and  gutter.  H.  Lt. 
Montandon,  City  EAigineer. 

Celllnavllls,  III.— UnUI  7  p.  m.,  Apr.  22,  by 
Board  Local  Improvements.  Dr.  J.  I>.  R. 
Wadswortli,  President,  for  grading,  curbing 
and  paving  of  Paving  District  No.  1.  The 
work  Includes  17.880  cu.  yds.  excavation,  30,- 
571  Iln.  ft  of  ctirblng  and  06,729  sq.  yds.  of 
paving.  A.  C.  Powell,  Engineer.  Offloial 
advertisement  will  be  found  elsewhere  in 
till*  Issue. 

Marlon,  III.— Until  1  p.  m.,  Apr.  27,  by  F. 
G.  Hoffman,  Secretary  Board  Local  Improve- 
ments, for  labor  and  material  for  grading 
and  paving  with  brick  Central  Paving  Dis- 
trict Work  includes  17,600  sg.  yds.  brick 
pavement  on  concrete  base.  7,260  lin.  ft. 
concrete  curb  and  gutter  and  6,700  cu.  yds. 
excavation. 

Frankfort,  Ind.— UnUl  10  a.  m..  May  16,  by 
Charles  F.  Cromwell,  County  Auditor,  for 
constructing  6,360  ft.  of  gravel  road  on  Une 
between  Boone  and  Clinton  Counties. 

Indianapolis,  Ind.— Until  10  a.  m.,  Apr.  17, 
by  Board  Public  Works,  for  three  contracts 
for  grading  and  paving  sidewalks,  two  con- 
tracts for  grading  and  paving  roadway,  and 
two  contracts  for  grading,  graveling  and  roll- 
ing roadway. 

Neblssvllla,  Ind.— Until  10  a.  m.,  May  1. 
by  Commissioners  of  Hamilton  and  Tipton 
Counties  at  Notriesvllle,  for  the  construction 
of  a  gravel  road  on  the  lines  between  the 
Counties. 

Salem,  Ind.— Until  1:30  p.  m..  May  4,  by 
Sam  a.  Saiis.  County  Auditor,  for  construct- 
ing 34.260  ft.  of  gravel  road  In  Posey  Town- 
simp,  and  16,800  ft.  of  gravel  road  in  Wash- 
ington Township. 

Tipton,  Ind.— Until  1  p.  m,.  May  4,  by  3. 
F.  Barlow.  County  Auditor,  for  constructing 
snivel  road  In  Cicero  Township. 

Albert  Lea,  Minn.— Until  7:30  p.  m.,  Apr. 
:".  by  C.  J.  Dudley,  City  Clerk,  for  furnish- 
ing all  materials  and  doing  all  the  work,  for 
the  construction  of  a  brick  pavement  with 
concrete  foundation.  Approximate  amount  of 
work  is  849  sq.  yds.  of  brick  block  pave- 
ment and  320  cu.  yds.  of  earth  excavation. 
St.  Louis,  Mo.— Until  Apr.  21,  by  Board 
Public  Improvements,  for  constructing  three 
miles  of  brick  pavement. 

Albafly,  N.  Y.— UnUI  3  p.  m.,  Apr.  20.  by 
Board  of  Contract  and  Supply,  Isidore 
Wachsman.  Clerk,  for  grading,  curbing  and 
paving  with  granite  mocks  on  Broad  St.; 
bond  for  83,000  reoulred  with  bid.  Also  for 
•Imllar  work  on  McCarty  Ave.,  bond  for 
T7.700  being  required  with  bid. 

Brooklyn,  N.  Y.— Until  2  p.  m..  Apr.  17,  by 
Bird  S.  Coler,  Borough  President,  for  re- 
pairing and  maintaining  sheet  asphalt  pave- 
ments on  which  original  guarantee  has  ex- 
pired. 'Work  covers  about  160.000  sq.  yds. 
of  asphalt  pavement  including  binder 
course.     Security  required  is  860,000. 

Brooklyn,  N.  Y.— UnUI  11  a.  m.,  Apr.  22, 
by  Bird  S.  Coler,  Borough  President,  for 
work  under  nine  street  improvement  con- 
tracts. Largest  contract  calls  for  regulat- 
ing and  repaving  with  asphalt  on  concrete 
foundation  roadway  of  Fulton  St..  the  work 
including  8,760  sq.  yds.  pavement  and  1,170 
cu.  yds.  concrete. 

Fort  Tottan,  N.  Y.— Until  10  a.  m..  Apr. 
17.  by  the  Constructing  Q.  M..  for  the  con- 
xtruction  of  macadam  road  and  cement  walk 
nilh  necessary  grading  and  drain  at  the  en- 
trance to  Fort  Totten,  N.  T. 

Cincinnati,  O. — UnUl  noon.  May  8.  by 
County  Commissioners,  Fred  Drelhs.  Clerk, 
for  the  following  county  work:  Under  speclfi- 
caUons  No.  728  for  the  Improvement  of 
Spring  Orove  Ave.,  from  Cincinnati  Corpora- 
tion  Line  .to  Carthage  pike. 

Allentown,  Pa. — ^Until  6  p.  m.,  Apr.  20,  by 
T.  P.  'Wenner.  Secretary  School  District,  for 
construction  of  curbing,  paving,  terracing. 
grading  and  resetUng  flagging  around  the 
Prankfln  School  Building.  Plana  and  speci- 
fications seen  at  Jacoby  A  Welshampers. 

Altoona,  Pa. — UnUI  8  p.  m.,  Apr.  16,  by 
Public  'Works  Commissioners,  for  paving 
with   brick  and  curbing  on  several  streets. 

Bellsvue  (P.  O.  Station  Allegheny),  Pa. — 
rntll  6  p.  m.,  Apr.  21.  by  J.  M.  Slmeral. 
Rorougli  Clerk,  for  subgradlng.  curbing  and 
[wtA-ing  Laurel  Ave.,  and  for  subgradlng  and 
paving  Roosevelt  Ave.  C.  B.  Miller.  Bor- 
BUKh   Engineer,  *«5  Fourth  Ave.,  Pittsburg. 


Harrlsburg,  Pa.— Until  Apr.  30,  by  State 
Highway  Department,  Harrlsburg,  for  con- 
stmcUng  10,406  ft.  of  road  in  'Valencia  Bor- 
ough and  Adams  Township,  BuUer  County, 

Pittsburg,  Pa.— UnUl  10  a.  m.,  Apr.  20,  by 
A.   B.   Shepherd,  Director  Public  Works,  for 

Sradlng  portions  of  Joshua  St.,  Westmore- 
ind  St.  and  Broadhead  St. 

Tullahoma,  Tenn. — ^Mayor  Doak  Aydelott. 
wants  prices  on  8,700  ft.  of  concrete  curb- 
ing, 20,000  ft.  of  sidewalks  and  10,000  sq.  yds. 
vltrlfled   brick  pavement  for  city. 

Bedford  City,  Va.— UnUl  noon,  Apr.  20,  by 
County  Supervisors,  for  construcUon  of 
about  four  miles  of  macadam  road.  Plans, 
etc.,  at  State  Highway  Commissioner,  Rioh- 
mond  "Va.,  and  at  Bedford  City. 

Oreen  Bay,  Wis.— Until  Apr.  28,  by  W.  W. 
Reed,  City  Engineer,  for  S7,000  sq.  yds.  sheet 
asphalt  pavement,  9.000  sq.  yds.  granite  top 
macadam  and  37,600  Iln.  ft.  combined  cement 
curb  and  gutter. 

Janesvllls,  Wis.— UnUl  2  p.  m.,  Apr.  28.  by 
Street  Assessment  Committee,  S.  B.  Heddles, 
Chairman,  to  construct  a  sidewalk  on  the 
east  side  of  Monteray  Bridge  over  Rock 
River  on   Center  Ave, 

Sewera. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Washington,  D.  C. — UnUI  noon,  Apr.  27,  by 
District  Commissioners,  Room  43.  District 
Bldg.,  for  constructing  trunk  sewer. 

Macon,  Oa.— Until  May  4,  by  C.  J.  Du  Bois, 
City  Bbgineer,  for  constructing  2,000  ft.  of 
12  In.  pipe  sewer. 

Cedar  Falls,  la.— UnUl  7:30  p.  m.,  April 
17,  by  City  Clerk  for  the  fumlsblng  of  all 
tools,  labor  and  materials  for  the  construc- 
tion of  a  sanitary  sewer  to  consist  of  ap- 
proximately 600  Un.  ft.  of  8  In.  vltrlfled  pipe, 
36  ft.  of  12  in.  vltrlfled  pipe,  1  manhole  and 
1   flushtank. 

Cairo,  III.— Until  10  a.  m.,  Apr.  20.  by 
Board  Local  Improvements,  Ernest  Nordman 
Secretary,  for  constructing  vitrified  Ule  pipe 
sewers  in  Division  St.,  Center  St.,  and  21st 
St. 

Indianapolis,  Ind. — Until  10  a.  m.,  Apr.  17, 
by  Board  Public  Works,  for  constructing 
main  sewer  In  and  along  Sugar  Grove  and 
other  streets. 

Duluth,  Minn.— Until  10  a.  m..  Apr.  17.  by 
Board  Public  Works,  R.  Murchlson,  Clerk, 
for  constructing  sanitary  sewer  in  48th  Ave. 
west. 

Webb  City,  Mo.— Until  6  p.  m..  May  4,  by 
W.  B.  Smith,  City  Ehigineer,  for  construct- 
ing 1.62  miles  of  public  sewers,  and  2.66  niiles 
of  laterals.  Total  estimated  cost  is  831.698. 
Offlcial  advertisement  will  be  found  else- 
where in  this  issue. 

Norfolk,  Neb.— UnUl  6  p.  m.,  Apr.  16,  by 
Julius  Hultr,  City  Clerk,  for  constructing 
sewers  of  a  length  of  about  21  blocks. 

Newark,  N.  J.— Until  8:16  j>.  m..  Apr.  16. 
by  Morris  R.  Sherrerd,  Chief  Engineer,  Street 
and  Water  Commissioners,  for  constructing 
Sec.  3,  of  Meadow  Brook  sewer  system. 
Work  includes  a  considerable  amount  of 
large   aixe   concrete   sewer. 

Albany,  N.  Y.— UnUl  3  p.  m.,  Apr.  20.  by 
Board  of  Contract  and  Supply,  Isidore 
Wachsman.  Clerk,  for  constructing  12  in. 
sewer  In  Park  Ave.;  bond  for  $900  required 
with  bid.  Also  for  constructing  12  In.  sewer 
In  Thornton  St,  bond  for  $200  being  re- 
quired with  bid. 

Brooklyn,  N.  Y — ^Untll  11  a.  m.,  Apr.  22, 
by  Bird  S.  Coler.  Borough  President,  for 
constructing  sewer  in  82nd  St.  E^stimated 
coat  Is  $2,360  and  work  includes  762  Iln.  ft. 
12  In.  pipe  sewer. 

Canton,  O. — ^Untll  noon.  May  1.  by  Board 
Public  Service,  C.  A.  Zellars,  Clerk,  for  con- 
structing sewers  In  parts  of  four  streets, 
the  work  Including  2,760  lin.  ft,  10  In..  6,800 
ft,  8  In.,  38$  ft.  6  in.,  and  8,375  ft.  of  4  In. 
vltrlfled  pipe  sewers.  J.  A.  Starrett,  City 
Civil    Engineer. 

Cleveland,  O. — Until  noon.  Apr.  16,  by  A. 
R.  Callow.  Secretary  Board  Public  Service, 
for  constructing  sewers  In  portions  of  Or- 
vlUe  Ave..  N.  B.  Trenton  Ave..  S.  E.  West 
13th   St.,  West  Seth  St,  and   West  59th   St 

Coiumbus,  O. — Until  noon.  Apr.  22,  by  B. 
W.  Hlrsch,  Secretary  Board  of  Public  Serv- 
ice, for  the  construction  of  sewers  in  Cen- 
ter St.  and  Kent  Ave. 

Lancaster,  O. — ^Untll  noon,  Apr.  21  (Read- 
vertlsement),  by  Board  Public  Service, 
George  Cunningham,  Clerk,  for  labor  and 
material  for  constructing  storm  water  sewer 
District  No.  3.  Bids  for  this  work  were 
opened  Apr.  1.  Paul  &  Kerschner,  Dayton, 
O.,  at  339,000  being  low  bidder. 

Sandusky,  O. — Until  noon.*  Apr.  22,  by 
Board  Public  Service,  A.  J.  Stoll,  President, 


for  labor  and  ittaterlal  for  constructing  sew- 
ers In  Pierce  St.,  Monroe  St.,  and  Warren 
St. 

Steubenvllle,  O. — Until  noon,  Apr.  27,  by 
Board  Public  Service.  H.  G.  Simpson,  Clerk, 
for  constructing  20  in.  pipe  sewer  in  Frank- 
lin Ave.  and  16  in.  pipe  sewer  in  alley. 

Bellevue  (P.  O.  Station  Alleghany),  Pa/— 
Until  6  p.  m.,  Apr.  21,  by  J.  M.  Slmeral, 
Borough  Clerk,  for  constructing  8  in.  sewer 
In  Roosevelt  Ave.,  together  with  necessary 
outlet.  C.  E.  Miller,  Borough  £:nglneer,  436 
Fourth  Ave.,  Pittsburg,   Pa. 

CMIIItzIn,  Pa.— Until  noon,  Apr.  27,  by 
Harry  F.  Conrad.  Secretary  to  Council,  for 
construcUon  of  vltrlfled  clay  pipe  sewer  in 
Church  St.  Henry  tt  Dillman,  Engineers, 
Altoona  Trust  Bldg.,  Altoona,  Pa. 

Huntingdon,  Pa. — UnUl  2  p.  m.,  Apr.  16, 
by  Borough  Council,  for  constructing  sew- 
ers to  include  the  following:  6-in.,  6,()00  ft; 
lO-in.,  6,600  ft;  22-In.,  2,000  ft;  12-in.,  9M 
ft;  16-in.,  2,400  ft:  manholes.  S3;  18-in., 
860  ft;  20-in.,  1,420  ft;  lantern  holes,  11. 
J.   Murray  Africa,  Borough  Engineer. 

Water  Svpply. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
stotaa: 

Lafayette,  Ind.- Until  Apr.  16,  by  John  B.      , 
Comardy,   Superintendent,  for  laying  certain 
water  mains,  specials,  gate  valves  and  valve 
boxes.  , 

White  Bear,  Minn.— UnUI  8  p.  m..  May  8. 
by  this  village  for  water  main  extension, 
consisting  of  about  IH  miles  of  pipe  line, 
hydrants,  valves  and  specials.  Oscar  Ciaus- 
sen.  Consulting  Engineer,  514  German 
American  Bank  Bldg.,  St  Paul,  Minn. 

Montpeller,  O.— Until  noon.  Apr.  28,  by  C. 
D.  Hall,  Clerk  Board  Public  Affairs,  for  Im- 
provement of  municipal  water  and  light  sta- 
tion. George  Champ.  Engineer.  610  The 
Nasby,  Toledo,   O. 

Fort  Stevens,  Ore. — Until  2  p.  m.,  Apr.  30, 
by  the  Constructing  Q.  M.,  for  the  con- 
struction of  a  cistern,  for  the  storage  of 
rain  water  for  use  in  artillery  barrack  for 
109  men,  at  Fort  Stevens. 

Hollldaysburg,  Pa.— Until  1  p.  m.,  Apr.  21, 
by  County  Poor  Directors,  Wm.  Brown,  Sec- 
retary, Hollldaysburg,  for  2Vi  mile  pipe  line 
trench. 

Fort  Casey,'  Waih.— Until  11  a.  m..  Apr. 
30.  by  the  Chief  Q.  M.,  Vancouver  Barracks, 
Wash.,  for  furnishing  and  laying  6  In.  wooden 
stove   pipe  at   Fort   Casey. 

Qoderlch,  Ont. — Until  noon.  Apr.  20.  by 
Water  and  Light  Commission.  W.  A.  Mc- 
Kim,  Clerk,  for  constructing  reinforced 
concrete  sedimentation  basin.  Intermittent 
type,  with  screen  and  valve  chambers  and 
appurtenances.  Also  for  cast  Iron  flanged 
pipe,  18  In.  valves,  etc.  J.  Grant  McGregor, 
Engineer. 

Bxcavatian,  Earth  and  Rock. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabeUcally  by 
states: 

Wilmington,  Del,— Dredging.— UnUl  11  a. 
m.,  May  7,  by  MaJ.  C.  A.  Flagler,  U.  S. 
Engrs.,  for  dredging  Mantua  Creek.   N.  J. 

Wellfleet,  Mass.— Dike.— Until  2  p.  m..  Apr. 
24,  by  Harbor  and  Land  Commissioners, 
Frank  W.  Hodgdon,  Chief  Engineer,  State 
House,  Boston,  Mass.,  for  constructing  earth- 
en dike  with  timber  core  wall  and  sluice* 
across  the  mouth  of  Herring  River  at  Well- 
fleet.  Dike  is  to  be  22  ft.  wide  on  top  and 
935    ft    long. 

Bangor,  Me. — J^dgo  Excavation. — Until 
noon,  May  7,  by  MaJ.  Geo.  A.  Zlnn.  U.  S. 
Engrs..  for  ledge  excavation  and  dredging 
in   Penobscot   River   at   Bangor,   Me. 

Grand  Rapids,  Mich.— Dredging.— Until  3 
p.  m..  Apr.  23.  by  Col.  M.  B.  Adams,  U,  S. 
Bngrs.,  Park  St..  Grand  Rapids,  for  dredg- 
ing harbors  at  Manistee  and  Arcadia,  Mich, 

Crookston,  Minn. — Ditch  Work.— At  10  a. 
m..  May  6.  N.  A.  HofTard.  County  Auditor, 
will  sell  the  jobs  of  constructing  County 
Ditch  No.  72.  Work  requires  about  140.176 
cu.  yds.  of  excavation,  estimated  cost  being 
816,821. 

Litchfield,  Minn.— Ditch.— Until  2  p.  m.. 
May  1,  by  H.  S.  Johnson.  County  Auditor, 
for  construction  of  Lake  Lillian  ditch,  re- 
quiring 523,783  cu.  yds.  excavation,  the  es- 
timated coat  being  3<5.000.  Plans,  etc.,  with 
George  A.  Ralph,  State  Drainage  Engineer, 
St.  Paul,  Minn.,  where  bids  will  be  opened. 

Owatonna,  Minn. — ^Ditch.— Until  2  p.  m.. 
May  1,  by  A.  J.  Bossard,  County  Auditor, 
for  construction  of  Judicial  Ditch  No.  1,  con- 
sisting of  one  main  ditch  and  ten  branches. 
Estimated  cpst  Is  852,202.     Plans,   etc..   with 
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state  Drainage  Bngineer,  Old  Capitol  Bldg., 
St.   Paul,  where  bida  will  be  opened. 

St.  Paul,  Minn.— EMtch  Work.— Until  2  p. 
m..  May  1.  by  A.  H.  Freeman,  County  Audi- 
tor, at  office  State  Drainage  Engineer,  Old 
Capitol  BIdg..  St.  Paul,  for  construction  of 
Rush  River  Ditch,  requiring  211,324  cu.  yds. 
excavation,  the  estimated  cost  being  116,906. 

Tuckerton,  N.  J.— Dredging.— Until  11  a. 
in..  May  4.  by  MaJ.  C.  A.  Flakier,  U.  S. 
Kngrs.,  Wilmington,  Del.,  for  dredging  for 
Improvement  of  Tuckerton  Creek,   N.  j. 

Brooklyn,  N.  Y.— Grading.— Until  11  a.  m., 
Apr.  22,  by  Bird  S.  Coler,  Borough  Presi- 
dent, for  work  under  three  contracts  for 
gradlfig  lots,  requiring  4,179  ou.  yds.  eartli 
excavation  and  1,048  cu.  yds.  of  flillng. 
'  Yankton,  S.  Oak.— Ditch  Work.— Until  10 
a.  m..  May  7,  by  David  M.  Flnnegan,  County 
Auditor,  for  construction  of  Turkey  Valley 
ditch.  Certified  check  for  t300  required  with 
bid. 

MltceUaneona. 

BIda  are  aakod    on    foUowlnir    work.    th« 
BOtM    betas    anwised     alphabetically     by 
'     etatee: 

Las  Anlnras,  Colo. — Qectric  Sjrstem. — Until 
11  a.  m..  May  16,  by  the  Bureau  of  Yards 
and  Docks.  Navy  Department.  Washington, 
for  an  electric  lighting  system  at  the  U.  S. 
Naval  Hospital.  New  Fort  Lyon,  Las  Anl- 
•  mas.  Bent  County,  Colo.  Plans  at  Bureau 
and  at  hospital. 

Washington,  D.  C— Pile  Driving.— UnUI 
noon.  Apr.  24,  by  MaJ.  Spencer  Cosby.  U. 
8.  Engrs.,  22d  and  K  Sts.,  Northwest,  Wash- 
ington, for  furnishing  and  delivering  piles  at 
the  Inlet  to  the  tidal  reservoir,  Washington 
D.  C.  and  for  driving  piles. 

Wilmington,  Del. — Foundation  Piers.— 
Until  11  a.  m..  Anr.  23.  by  U.  S.  Ught- 
House  Elnglneer.  Wilmington,  for  erection  of 
foundation  piers  for  the  tower  at  the  Belle- 
vue  Range   Rear  Light   Station. 

Fort  Warren,  Mass.— Sea  Wall,  Etc.— Until 

10  a.  m..  May  6,  by  Cant.  Ira  L.  Ftedendall. 
Constructing  Q.  M.,  263  Summer  St.,  Bos- 
ton, Mass.,  for  the  construction  of  a  rein- 
forced concrete  eea-wall.  rip  rap  revetment, 
etc.,  at  Fort  Warren.   Boston  Marbor.  Mass 

Baltimore,  Md.— Buildings  Removal. — Until 

11  a.  m.,  Apr.  22.  by  O.  F.  Lackey,  Harbor 
EAiglneer,  for  removal  of  buildings,  sheds, 
fences,  etc.,  on  site  of  Piers  5  and  6. 

South  Orange,  N.  J.— Garbage  Disposal.— 
Until  Apr.  20.  by  M.  A.  Fltzslmmons.  Vil- 
lage Clerk,  for  collection  and  disposal  of 
garbage,    ashes   and    rubbish. 

Brooklyn,  N.  Y.— Fencing.— Until  11  a.  m., 
Apr.  22.  by  Bird  S.  Coler.  Borough  Presi- 
dent, for  four  contracts  for  fencing  vacant 
lots,   requiring  5,926   lln.   ft.  of  fence. 

Fort  Ontario  (P.  O.  Oswego),  N.  Y. — Fence. 
—Until  11  a.  m..  May  20,  by  Lieut.  A.  R. 
Williams.  Constructing  Q.  M..  for  construc- 
tion of  an  Iron  and  wire  fence  at  this  poet. 

New  York,  N.  Y. — Subway. — Until  noon. 
May  8,  by  Public  Service  Commission, 
Travis  H.  Whitney,  Secretary.  164  Nassau 
St.,  for  constructing  part  of  4th  Ave.  sub- 
way in  Brooklyn  from  Sachett  St.  to  10th 
St.  The  general  plan  calls  for  a  4-track 
subsurface  railroad.  Bids  are  also  asked 
for  the  construction  of  the  Flatbush  Ave. 
extension  of  the  4th  Ave.  subway  from 
Nassau   St.   to  Wiiioughby  St. 

Anna,  O— Lighting  Plant.— Until  Apr.  20. 
by  City  Clerk,  for  labor  and  material  for  a 
lighting  plant.  Bond  for  $100  required  with 
bid. 

Milwaukee,  Wis.— Concrete  Work.— Until  8 
p.  m.,  Apr.  16,  by  Frank  M.  Harbach.  Sec- 
retary School  Directors,  for  constructing 
concrete   foundations    for  Are   escapes. 

VIrden,  Manitoba. — Telephone  System. — 
Until  noon.  May  10,  by  James  Menlove,  Sec- 
retary-Treasurer, for  installation  of  com- 
£lete  rural  telephone  system  in  Wallace 
lunlclpallty. 

llaterlali,]fachliies,SappUe>,Toolt,Bte. 

Btda  are  asked    on    following    work,    the 
alphabetically      by 


notea     being    anrmnsed 
•tates' 


Fort  Mason,  Cal.— Tanks,  Pump,  Etc.— 
Until  11  a.  m..  May  1,  by  Maj.  Geo.  McK, 
Williamson,  Constructing  Q.  M.,  Fort  Masoa 
San  Francisco,  Cal..  for  material  and  labor 
for  construction  of  two  oil  tanks  and  founda- 
tions, electric  motor,  pump  and  pipe  lines 
for  Army  General  Hospital,  Presidio  of  San 
Francisco. 

Washington,  O.  C. — Lumber.  Piles.  Pow- 
der. Etc.— Until  10:30  a.  m..  May  4.  by  Lt. 
Col.  H.  F.  Hodges,  General  Purchasing  Of- 
ficer. Isthmian  Canal  Commission,  for  fur- 
nishing under  Circular  436:  Lumber,  piles, 
fiig  iron,  pig  aluminum,  electric  motor, 
athes,  bolt  cutter,  upright  drill,  shaper  ma- 


chine, hack  saw.  emery  grinder  and  wheels, 
prrlndstone,  ahaftig  and  attachments,  leather 
belting,  belt  lacing,  clamp  and  punch,  frogs, 
switches,  switch  stands,  car  wheels,  car 
brasses,  journal  box  wedges,  repair  parts 
for  dump  cars  and  steam  shovels,  rubber 
valves,  reducing  valves,  friction  clutch  pul- 
leys, vises,  anvils.  blacksmith's  blower, 
chuck,  saw  blades,  carborundum  sticks, 
plows,  slip  and  wheel  scrapers,  rackarock 
powder,    core   wash,   etc. 

Washington,  D.  C. — Piles. — See  under  Bids 
Asked — Miscellaneous. 

Washington.  D.  C— Castings.— Until  2  p. 
m..  May  4,  by  Thos.  J.  Sulilvan,  Director, 
Bureau  of  Engraving  and  Printing,  to  fur- 
nish during  the  fiscal  year  beginning  July 
1,   1908,   brass   castings  and   Iron  castings. 

Albany,  Qa.— Pipe.— Until  Apr.  18,  by  Y. 
C.  Rust,  City  Clerk,  for  furnishing  and  de- 
livering f.  o.  b.  cast  Iron  pipe,  special,  etc., 
for  the  Arcadia  water  main   extension. 

Savannah,    Oa. — Gravel.— Until    noon.   Apr. 

28.  by  a.  Reuben  Butler.  Clerk  County  Com- 
missioners, for  furnishing  the  county  with 
12.000  cu.  yds.  cement  gravel,  or  other  like 
material  for  surfacing  and  resurfacing  the 
public    roads    of    the   county. 

Savannah,  Qa. — Asphalt  Blocks. — Until 
Apr.  24.  by  Commissioner  of  Streets  and 
Lanes,  for  furnishing  and  delivering  2,000 
sq.   yds.  No.  1  asphalt  blocks. 

Honolulu,  H.  T. — Cement. — Until  noon, 
Apr.  30,  by  CapL  C.  W.  Otwell,  U.  8.  Engrs.. 
1340  Polk  St..  San  Francisco,  Cal..  for  fur- 
nishing cement  for  Honolulu. 

Chicago,  III.— Wire.  Poles.  Etc.— Until  Apr. 

29,  by  Trustees  Sanitary  District  of  Chicago, 
I.  J.  Bryan,  Clerk,  for  furnishing  steel  poles 
and  cross  arms,  weather-proof  Insulated  cop- 
per wire,  and  insulators. 

Chicago,  III. — ^Laundry  Machinery.— Until 
11  a.  m.,  Apr.  23.  by  Board  Public  Works. 
224  City  Hall,  to  furnish  all  Iat>or,  material, 
and  appliances  to  install  laundry  In  the  best 
and  most  workmanlike  manner  in  the  base- 
ment of  the  Martin  B.  Madden  bath,  3825 
Wentworth  Ave. 

Fort  Banks,  Mass.— Metal  Ceilings.  Etc.— 
Until  noon,  Apr.  25,  by  Quartermaster,  Fort 
Banks,  Winthrop.  Mass.,  for  furnishing  labor 
and  material  and  putting  metal  celling  (ap- 
proximate 5,000  sq.  ft.),  on  second  floor, 
building  No.  21.  Fort  Banks,  and  celling  en- 
tire basement  same  building  with  metal  lath 
and  plastering  (approximate  5,000  sq.   ft.). 

Brooklyn,  N.  Y.— Hose.  E^c- Until  11  a. 
m.,  Apr.  22.  by  Bird  S.  Coler.  Borough  Presi- 
dent, for  furnishing  and  delivering  rubber 
hose,  boots,  etc.,  for  Bureau  of  Public  Build- 
ings and  (}fBces,  Borough  of  Brooklyn,  Se- 
curity required  Is  $500. 

New  Yo^k,  N,  Y.— Air  Hose.- Until  10  a. 
m...  Apr.  21.  by  Bureau  Supplies  and  Ac- 
counts, Navy  Department.  Washington.  D. 
C.  for  supplying  at  Navy  Yard.  New  York, 
air   hose.    Schedule   1033. 

New  York,  N.  Y.— Rope —Until  3  p.  m., 
Apr.  23,  by  Park  Board.  Arsenal  BIdg..  5th 
Ave.  and  64th  St..  for  furnishing  and  deliv- 
ering rope  for  parks  in  Manhattan  Borough. 
Security  required  is   1500. 

Oswego,  N.  Y. — Pumping  Engine.- Until 
noon.  Apr.  21,  by  Department  of  Water.  F. 
W.  Ormsby.  Secretary,  for  furnishing  one 
high  duty,  horizontal-compound,  condensing, 
crank  and  fly  wheel  engine  with  a  dally 
capacity  of  5.000,000  gallons. 

Oswego,  N.  Y.— Turbine.  Pump.— Until 
noon.  Apr.  22,  by  Department  of  water,  F. 
W.  Ormsby.  Secretary,  for  furnishing  and 
erecting  one  direct  connected  multi-stage 
centrifugal  pump  and  steam  turbine  for  the 
I>ake  Water  Elxtenslon. 

Qreensburg,  Pa. — Boilers. — See  under  Bids 
Asked — Builalngs. 

PIttaburg,  Pa. — ^Motor  Register,  Etc.— Until 
10  a.  m.,  Apr.  20,  by  A.  B.  Shepherd.  Di- 
rector Public  Works,  for  furnishings,  deliv- 
ering and  superintending  erection  at  Roes 
pumping  station  one  SO  in.  motor,  register, 
recording  attachments  and  appurtenances, 
also  furnishing  and  delivering  f.  o.  b.  cars 
Ross  pumping  station  cast  iron  floor  plate 
and   lifters. 

Brentford,  Ont.— Sewer  Pipe.— Until  noon. 
Apr.  23,  by  Board  Public  Works,  for  fur- 
nishing sewer  pipe  for  1908.  T.  Harry 
Jones.  City  Engineer. 

Qoderich,  Ont. — Pipe.— Until  noon.  Apr.  20, 
by  Water  and  Light  Commission.  W.  A. 
McKlm.  Clerk,  for  18  In.  cast  iron  flanged 
pipe,   special   castings,   valves,   etc. 

CONTRACTS  LET. 

The  (ollowtnff  contract*  have  been  let  re- 
cently: 

San  Bernardino,  Cal. — ^Bridges.- Paclflo 
Construction  Co..  Los  Angeles.  Cal..  for  con- 
structing three  bridges  In  the  Mission  Dis- 
trict   for  San   Bernardino  County. 


Vatlejo,  Cal.— Pipe  Une.— C.  D.  Vlnwnt 
Oakland,  Cal.,  for  completing  municipal  pip« 
line  from  Green  Valley  to  Creston. 

Denver,  Colo. — Bridge.— M.  H.  Lerlclc  Con- 
struction Co.,  at  t2,300,  for  new  bridge  m>- 
Uncompahgre  River  at  Ouray.  __ 

Weet  Hartford,  Conn.— Sewer.— Htnn 
Spinach,  Waterbur>',  Conn.,  at  $:5,»S5.  (..t 
material  and  labor  for  constructing  4%  milr! 
of  6  in.   to  10  In.   pipe  sewers. 

West  Point,  Qa.— Railroad  Work.— J.  W 
Wright,  Jr.,  who  is  now  extending  Chatu- 
hoochee  Valley  R.  R..  north  from  this  pbif. 
is  stated  to  have  l>een  awarded  a  coninc; 
by  the  Georgia  tc.  Florida  Ry.,  for  Kndli« 
between  Augusta  and  Valdosta  for  tfie  pi<'- 
posed  connecting  links  of  the  above  rait 
The  contract  is  said  to  aggregate  n.SuO.w) 
and  Includes  the  building  of  several  gap*  to 
complete  the  line  to  the  coast. 

Waeello,  la. — Sewer. — Cook  Constnicthn 
Co.,  Des  Moines.  la.,  at  31.47  per  foot  In 
constructing  3,600   ft.    of    sewer. 

Waiterloo,  la. — Street  Railway.— W»tnia> 
Cedar  Falls  tt  Northern  Ry.  Co..  M.  L  N>i- 
ton.  Chief  Engineer,  is  stated  to  have  awsnl- 
ed  grading  contract  for  its  Westfleld  nttrn- 
slon  to  A.  J.  Reber. 

Clinton,  III. — Bridge.— Decatur  Bridgf  r« 
at  $2,560,  for  constructing  De  Boice  brl<l(i- 
over  Ten  Mile  Creek. 

Brownstown,  Ind. — Road  Work— Coontr 
gravel  road  contracts  have  l>een  let  as  M- 
fows:  Driftwood  Township  road,  Aug.  R 
Pollert,  tS.lOO;  Redding  Township  nnd.  H 
B.  Kattman,  $3,980;  Carr  Township  road  Kii 
Brownstown  Township  road,  Samud  E 
Smallwood  at  total  of  $3,125. 

Columbua,  Ind.— Gravel  Roads.— Ofcir 
Thomson  and  Cyrus  Folger.  for  constnictliK 
three  gravel  roads  In  MInevah  Township.  T<- 
Ul  cost  Is  $6,600. 

Danville,  Ind.— Gravel  Roads.— W.  H.  El- 
rod  and  J.  G.  Masten,  StilesvUle.  Ind..  *i 
$8,450  for  constructing  13.350  ft.  of  gnn' 
road. 

Delphi,  ind.— Gravel  Roads.— S.  E.  Rn)- 
key.  Kappa,  Ind..  at  $1,800.  for  conitree'- 
ing  gravel  road  In  Burling  TowMhIf. 
W.  P.  Thompson  and  J.  C.  O'Connor.  Delphi 
Ind.,  at  $3,145,  for  gravel  roads  In  Ottn)^ 
Township. 

Hartford  City,  Ind.— Gravel  Rooda-Cor- 
tracts  amounting  to  $103,185  for  the  con- 
struction of  12  gravel  roads  In  Blacklxn) 
County  have  been  let  to  the  following:  Dsfto 
Myers,  Bluftton.  Ind..  Isaac  Harrow,  fut. 
Ind.;  Marlon.  Creek.  Hartford  City.  W 
North  &  Addlngton.  Bluffton:  Ne«l  Pavini 
Co..  Montpeller,  Ind.;  Lowery  i  Humnsi 
Bluftton. 

Lafayette,  Ind.— Gravel  Road. — Jsm««  Pat- 
Ion.  Lafayette,  at  $2,770.  for  oonstmrtiM 
6.108    ft.    of  gravel   road. 

Lawrenceburg,  Ind. — Read  Work.— F.  J 
Nowling  &  Sons.  Guilford.  Ind..  at  t$.»' 
for  constructing  12.000  ft  of  gravel  rmd. 

Madison,  Ind.— Street  Work.- Miller  Bps- 
North  Vernon.  Ind..  at  about  $30,»M.  (or 
improving  streets  in  this  city. 

Warsaw,  Ind.— Grading.— Henry  A.  Buitf- 
field.  Goshen,  Ind..  for  constructing  gradr  In" 
Winona  Interurban  line  between  Warsaw  i-mi 
Peru. 

Waahington,  Ind. — Road  Work.— Ira  Cm 
EInora,  Ind..  at  $31,840.  for  constructing  (wu 
gravel    roads  in    Bogard  Township. 

Pontlae,  Mich. — Sewers. — M.  J.  Spencr; 
Pontiac.  at  $2,600,  for  constructing  Ave  tt%- 
ers;  Lennane  Bros.,  Detroit,  at  $1.2*4,  fr' 
two  sewers. 

Mlnneapolla,  Minn.— Ditch  Work.— J.  V 
Banta.  White  Bear,  Minn.,  at  $9,113  for  ron- 
stnicting  County  drainage  ditch,  7  milss  I»m 
and  12  to  16  ft.  wide  through  the  towmblr* 
of  Independence.  Orono  and  Medina. 

Belleville,  Hi.— Grading. — Hoeffken  Bin. 
for  grading  roadbed  in  city  limits  for  trell'? 
line  of  Southern  Traction  Co.  of  nUn* 
preparatory  to  constructing  a  trolley  liw  t»- 
tween  Belleville  and  Elut  St  Ixnila. 

Holdredge,  Neb. — Sewer. — J.  J.  Donnefi- 
Shenandoah.  la.,  for  constructing  sew«r  M 
this  city. 

Reno,  Nev. — ^Macadamising. — Reno  Cvt- 
structlon  Co..  at  about  $100,000  for  m».<*i 
Imlzing  principal  streets  of  this  rity.  Co 
structlon  company  will  Increase  Its  pUiit 

Belleville,  N.  J.— Sidewalk.— Brown  t 
Rusling  Co.,  New  York,  for  $4,038.  for  ««• 
structing  sidewalk  for  this  township. 

Asbury  Park,  N.  J. — Sewage  Dlspnnl- 
Herr  Co..  Philadelphia,  Pa.,  at  $M.f7S.  (« 
disposing  of  sewage  of  this  place  for  i' 
years.     A  $20,000  disposal  plant  wUI  be  built 

Syracuse,  N.  Y. — Steel  Work.— S>twi»» 
Bridge  Co.,  at  akmut  $45,000,  for  steel  wrni 
or  new  State  Fair  Manufactures  and  Lib- 
eral Arts  Building. 

Ashtabula,  O.— Sewers.— F.  J.  EiehMl«oi' 
Erie.   Pa.,  at  $5,081,   for  constructing  Cberp 
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St.  newer:  J.  T.  Clark  &  W.  Clifford.  Ash- 
tabula, at  tl,54T.  for  Madison  St.  sewer. 

Newark.  O. — Bridge.— Mt.  Vrenon  Bridge 
Co..  Columbus.  O.,  at  $11,940.  for  204  ft. 
.«pan  steel  bridge  with  concrete  block  floor 
to  be  erected  over  Raccoon  Creek  at  Church 
St. 

Tillamook,  Ore. — Bridce.— Walter  Wood. 
at  I4.»00  for  bridge  over  Trask  River  for 
county. 

Beaver,  Pa. — Bridge  Work.— Dravo  Con- 
tracting Co..  I«wl8  Block.  Pittsburg.  Pa., 
for  work  in  connection  with  the  construc- 
tion of  the  Pituburg  A  Lake  Erie  R.  R. 
bridge  over  the  Ohio  River  at  Beaver.  Con- 
tract amounts  to  about  fSOO.OOO. 

New  Castle,  P». — Sewer.— Louis  Meyer,  at 
11.158.  for  sewer  In  Croton  Ave. 

Erie,  Pa. — Heating  System.— McKay  Heat- 
ing A.  Plumbing  Co..  Brie,  at  tlS.SSO.  for 
heating  and  ventilating  system  for  high 
school  building. 

Columbia,  8.  C. — Sewer. — Geo.  W.  Waring. 
at  $4.35}.  for  constructing  about  one  mile  of 
13  in.  sewer. 

Salt  Lake  City,  Utah.— Paving.- P.  j. 
Uoran.  for  paving  FItst  South  St. 

Belolt.  Wis. — Sewer.— N.  Reichart.  Racine. 
Wis.,  at  $9,833.  according  to  reports,  for  con- 
structing storm  water  sewer  on  west  side. 
Work  includes  2.545  ft.  of  30  in..  3.370  ft. 
of  U  in..  2.136  ft.  ot  15  In.,  and  848  ft.  of 
10  In.  pipe  sewer. 

Charleston,  W.  Va.^^ewer. — J.  W.  Skeen. 
at  11.170.  for  sewer  In  Oney  and  Hadassah 
8ts. 

PROJECTED  WORK. 
Bridges. 

Items   Arranged   Alphabetically   by   States 

Sacramento,  Cat, — Southern  Paclflc  Ry. 
proposes  to  construct  new  bridce  over  Sac- 
ramento River  at  this  place.  G.  B.  Herlng- 
ton,  Sacramento.   Is  Resident   Bnelneer. 

San  Olegp,  Cal.— Max  Winter,  at  $3,625. 
was  low  bidder.  Aor.  1.  for  ronstructlng  con- 
crete abutments  for  30th  8f    hrM,»o. 

Denver,  Colo — Herbert  8.  Crocker.  Bridge 
Engineer.  Colorado  ft  Southern  Ry..  has 
about  completed  plans  for  viaduct  at  20th 
St.  Viaduct  will  be  400  ft.  long,  of  steel, 
supported  on  steel  nillars.  and  will  have  46 
ft.  roadway.  John  B.  Hunter  Is  City  E<ngl- 
neer. 

Silt,  Colo.— Missouri  Valley  Iron  ft  Bridge 
Co..  Leavenworth.  Kan.,  at  $12,578.  was  low 
bidder  Apr.  3.  for  constructing  steel  bridge 
o\er  Grande  River  at  Slit. 

Bridgeport,  Conn.— Contracts  are  to  be  let 
soon  for  strengthening  and  lowering  bridge 
on  Stratford  Ave.  Estimated  cost  Is  $16,000. 
M.  F.  McKenna  Is  City  Engineer. 

Charles  Cltv.  la.— Count v  Commissioners 
tnay  erect  $35,000  concrete  brIdKe  over  the 
CvOar  at  Main  St.  Geo.  W.  Johnson  is 
<'ounty  Engineer. 

Joliet,  III.— Construction  of  a  $26,000  bridge 
<n-er  Hickory  Creek  on  Richards  St.  to  re- 
olHce  present  stone  structure  is  proposed. 
H.   A.  Stevens  Is  City  Engineer. 

Stertlng,  III.— U,  g.  Senate  has  passed  bill 
authorizing  projected  Rock  River  Traction 
Co.  to  build  a  bridge  over  Rock  River.  It  Is 
nianned  to  build  the  bridge  at  a  point  be- 
tween the  first  section  line  south  of  Colona 
Ferrj'  and  the  first  section  line  east  of  Cleve- 
land Ferry,  and  the  bridge  will  have  landings 
in  Rock  Island  and  Henry  Counties. 

Paducah,  Ky. — County  Road  Supervisor  B. 
Johnson  is  advocatinK  construction  of  five 
concrete  bridges. 

New  Orleans,  La.— City  Engineer  Hendee 
*i«s  completed  plans  and  specifications  for 
the  removal  and  reconstruction  of  the  bridge 
at  the  Intersection  of  Esplanade  Ave.  on 
Bayou  St.  John,  at  Grand  Route  St.  John. 

Boston,  Mass. — Boston  Bridge  Works,  at 
$32,187.  and  H.  P.  Converse  ft  Co..  at  $38,760. 
were  only  bidders.  Apr.  2.  for  reconstructing 
Bovlston  St.   bridge. 

Muskegon,  Mich, — Muskegon  County  voted 
.\pril  6  on  a  special  tax  for  building  bridges 
across  Mona  Lake  in  Norton  Township,  the 
Muskegon  River  in  Cedar  Creek  Township, 
and  the  Muskegon  River  in  the  city  of  Mus- 
keiton.  and  the  ImDrovement  of  the  road 
bridges  between  the  villages  of  Montague 
and    Whitehall. 

Atlantic  City,  N,  J,— County  Freeholders 
hOAe  directed  County  Engineer  B.  D.  Rlte- 
mire  to  prepare  plans  and  specifications  for 
proposed  draw  bridge  at  Dorset  Place  in 
Ventnor. 

Weettleid,  N,  J.— Union  County  Freehold- 
ers. Elizabeth,  N.  J.,  have  decided  to  erect 
new  bridge  on  South  Broad  St.,  this  city. 

Nebraska  City,  Nov.— Citizens  will  vote  on 


giving  city  ofllclals  authority  to  erect  viaduct 
over  the  railroad  tracks  on  South  9th  St. 
EIngineer's  report  sets  the  cost  at  about 
$t'3.800. 

Omaha,  Neb.^^Tlty  Council  has  passed  or- 
dinance for  erecting  viaduct  over  railroad 
tracks  near  South  30th  St.  Andrew  Rose- 
water,  City  Engineer,  will  prepare  the  plans. 

Rochestor.  N.  Y. — Rochester  Ry.  Co..  267 
State  St..  Is  to  raise  superstructure  of  Lyell 
Ave.  canal  bridge  1  ft.,  so  as  to  give  more 
head-room  for  cars. 

Dayton,  O.— Council  Committee  has  au- 
thorized sale  of  $170,000  of  bonds  for  the 
construction  of  the  Dayton  View  bridge.  F. 
J.   Cellarlus  is  City  Engineer. 

Dayton,  O, — County  Commissioners  are 
considering  erection  of  three  new  bridges  In 
Mlamlsburg. 

Hamilton,  O.— County  Commissioners  have 
been  asked  to  construct  120  ft.  span  bridge 
In  Rellly  Township. 

Media,  Pa. — County  Commissioners  may 
take  steps  to  at  once  erect  new  bridge  over 
Cobbs  Creek.  Plans  have  been  made,  and 
bridge  will   cost  about   $1S.000. 

Austin,  Tex. — County  Commissioners  have 
been  petitioned  to  call  special  election  to 
vote  on  Issuance  of  $350,000  bond  issue  for 
roads  and  bridges. 

Knoxvltle,  Tenn. — A  special  committee  has 
been  appointed  to  look  Into  the  question  of 
erecting  a  concrete  viaduct  to  take  the  place 
of  the  present  dilapidated  structure  on  Asy- 
lum Ave.  A  bond  Issue  of  $60,000  was  au- 
thorized for  that  purpose  by  the  last  legis- 
lature.   S.  D.  Newton  Is  City  Engineer. 

Parkortburg,  W.  Va. — ^A  public  hearing 
will  be  held  May  12.  at  U.  S.  Engineer's 
Office.  Cincinnati.  O.,  to  consider  the  plans 
for  a  bridge  proposed  to  be  built  by  the  Par- 
kersburg  Bridge  company  across  the  Ohio 
River  at  Parkersburg. 

Railroad* 
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Bella  Vlata,  Cal. — ^Press  reports  from  this 
place  quote  S.  E.  Bretherton.  General  Man- 
ager of  the  Redding.  Afterthought  &  East- 
ern R.  R.,  as  stating  that  construction  work 
on  the  road  would  be  started  In  May.  The 
road  Is  to  be  13.7  miles  long  and  will  cost 
about  $200,000.  It  Is  to  be  built,  primarily, 
to  serve  the  Afterthought  mine. 

Denver.  Colo. — ^Work  has  been  resumed  on 
the  construction  of  the  Moffat  road  west- 
ward from  Tarmony  Station  toward  the 
Routt  County  coal  fields.  The  construction 
work  Is  being  done  by  the  Denver  Steamboat 
Construction  Co..  Col.  D.  C.  Dodge.  Presi- 
dent. The  company  will  build  65  miles  of 
road  from  Yarmony  to  Steamboat  Springs: 
the  cost  is  estimated  at  $1,500,000. 

Springfield,  Qa, — Stockholders  of  the  Brln- 
son  Ry.  held  a  meeting  Apr.  6  to  Issue  bonds 
for  a  proposed  extension  of  the  above  road. 
It  Is  stated  that  the  railway  company,  of 
which  R.  A.  Blandford,  Springfield.  Ga..  is 
Chief  Engineer,  will  do  Its  own  construction 
work.  The  company  has  already  completed 
29  miles  of  road  from  Savannah  to  a  point 
four  miles  beyond  Springfield,  and  has  pur- 
chased a  terminal. 

Fort  Gaines,  Qa. — ^The  Georgia.  Alabama  ft 
Southern  Ry.  has  been  chartered  in  Georgia 
with  a  capital  of  $500,000  and  proposed  to 
build  a  road  from  Camilla  on  the  Atlantic 
Coast  Line  through  Newton  to  Arlington, 
and  on  to  Fort  Gaines,  s  distance  of  60 
miles. 

West  Point,  Qa. — Georgia  ft  Florida  Ry., 
J.  M.  Turner,  General  Manager.  Augusta, 
has  awarded  a  contract  to  J^  W.  Wright. 
Jr..  for  building  the  grade  to  close  the  gaps 
of  the  road  between  Augusta  and  Valdosta. 
which  when  completed  will  give  the  above 
railway  a  direct  line  to  the  gulf  coast  through 
Georgia. 

Boise,  Idaho. — ^It  Is  reoorted  here  that  the 
Copper  Butte  Mining  Co..  which  has  large 
Interests  In  the  Seven  Devils  mining  dis- 
trict, win  commence  work  shortly  on  build- 
ing a  narrow  gauge  railroad  Into  that  dis- 
trict to  connect  with  the  Pacific  &  Idaho 
Northern  near  Council. 

Hickman,  Ky. — Nashville.  Chattanooga  ft 
St.  Louis  Ry.  Is  making  surveys  here  for 
a  line  for  Its  tracks  from  East  Hickman 
around  the  southern  part  of  the  city.  Pres- 
ent route  Is  along  the  river  bank  and  the 
surveys  are  being  made  with  the  Idea  ot 
changing  route  at  some  future  time. 

Dexter.  N.  Y. — Dexter  ft  Eastern  R.  R. 
Co.  has  been  incorporated.  Capital  stock 
is  $20,000  and  Incorporators  are  James  E. 
Campbell  and  Clarence  W.  Campbell.  Dexter: 
and  J.  A.  CuIIerson.  Carthage.  N.  Y.  The 
company  proposes  to  build  a  steam  railroad. 

Altus,  Okla. — Altus.  Boswell  &  El  Paso  R. 
R.   Co.    has   been  chartered  and   proposes  io 


build  a  line  from  Altus.  In  Jackson  county. 
400  miles  In  length,  passing  through  Jack- 
son and  Greer  counties  In  a  westwardly  di- 
rection from  Altus  thence  southwesterly  to 
EI  Paso,  Tex.  The  capital  stock  Is  $3,000.- 
000  and  the  Incorporators  are:  Bd  Klrby.  H. 
C.  Chapman,  Cage,  Beach,  J.  O.  Adklns  and 
J.   D.   Rogers,  all  of  Altus. 

El  Reno,  Okla. — Local  parties,  among 
whom  are  Captain  Mitts,  are  promoting  pro- 
ject for  building  a  railroad  southwestward 
from  El  Reno,  by  way  of  (?adorla  to  a  junc- 
tion with  the  Orient  near  Hobart. 

Philadelphia,  Pa. — Philadelphia  Terminal 
Transfer  Ry.  Co..  has  been  chartered,  the 
object  of  the  company  being  to  build  a  con- 
necting railroad  for  frelgnt  traffic,  from 
Mill  Creek.  Montgomery  County,  to  Esslng- 
ton.  Delaware  County,  passing  around  Phila- 
delphia and  connecting  with  the  Philadel- 
phia ft  Reading  Ry..  near  both  terminals. 
The   Incorporators   of   the   company  are:    E. 

B.  Colket.  president;  M.  B.  Colkot,  Percy  C, 
Colket.  Fleming  Parke.  George  W.  Freed, 
Jr.,  all  of  Philadelphia:  Clarence  L.  Potts, 
West  Chester;  Charles  S.  Ayres,  Ardmore; 
Franklin  McCall.  Haverford,  and  Herbert 
K.  Adams,  Eddlngton. 

Sumpter,  S.  C. — It  Is  proposed  to  extend 
the  lumber  road  owned  by  the  Betts  Lum- 
ber Co.,  A.  W.  Betts,  President.  Philadel- 
phia, Pa.,  to  this  city,  and  to  also  build  an 
extension  to  Turbevllle.  J.  W.  Alien  Is  Man- 
ager. 

Pierre,  S.  Dak. — The  Great  American  Ry. 
Co.  has  filed  Its  articles  of  incorporation 
here.  Capitol  stock  is  given  as  $150,000,000. 
and  headquarters  at  Pierre,  with  branches 
at  Chicago  and  Lancaster.  Wis.  According 
to  the  articles  of  incorporation  the  com- 
pany proposes  to  construct  2.200  miles  of 
rallroaia  to  connect  Chicago  with  Winnipeg, 
Man.  The  Incorporators  are:  A.  I.  Hyde, 
Thomas  F.  Orton,  J.  C.  Brockert,  H.  L. 
Moses.  Lancaster,  Wis.;  I.  W.  Pooder,  Pierre. 

Sugarland,  Tex. — W.  T.  Bldrldge.  San  An- 
tonio, Tex..  Is  stated  to  have  secured  the 
Sugarland  Ry..  with  the  Idea  of  merging  It 
with  the  Imperial  Vallev  R.  R.  It  Is  re- 
ported that  both  lines  will  be  extended  so  as 
to  give  a  continuous  road  from  a  point  on 
the  gulf  coast  to  a  connection  with  the 
Houston  ft  Texas  Central  R.  R.  at  Hemp- 
stead. 

Stephenvllle,  Tox.— Steohenvllle  North  ft 
South  Texas  Ry..  B.  C.  Cage.  President, 
Stephenvllle.  Is  considering  making  an  exten- 
sion to  the  coal  fields. 

Laramie,  Wyo. — Final  surveys  are  re- 
ported under  way  for  the  route  of  the  ex- 
tension of  the  Laramie.  Hahns  Peak  ft 
Pacific  R  .R.,  from  Anteunail.  its  present 
western  terminus,  to  Walden  and  the  coal 
fields  beyond  that  place.  R.  D.  Stewart, 
Laramie.   Wyo..   Is  Chief  Engineer. 

Calgary,  Alta. — Canadian  Pacific  Ry.  la 
stated  to  have  called  for  tenders  for  the  re- 
building ot  the  Crows  Nest  Pass  line  be- 
tween Lethbridge  and  McLeod,  a  distance  of 
36  miles.  The  work  has  been  contemplated 
for  a  long  time,  and  Is  to  he  started  during 
April.  N.  E.  Brooks,  Calgary,  is  Division 
Engineer  C.   P.  Ry. 

Victoria,  B,  C. — The  plans  of  the  exten- 
sion of  the  Esquimau  &  Nanalmo  Ry.  of  the 

C.  P.  R..  from  Duncan  to  Cowlchan  Lake, 
a  branch,  which  Is  stated  as  likely  to  be 
extended  to  a  point  on  Barkley  sound,  prob- 
ably Sarleta.  have  been  filed  and  approved 
by  the  railway  commission.  R.  Marpole, 
Vancouver.  B.  C,  Is  vice  President,  E:squl- 
malt  ft  Na.nalmo  Ry. 

Electric  Raflways. 
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pine  Bluff,  Ark.— Little  Rock-Pine  Bluff 
Traction  Co.,  W.  P.  Campbell.  President, 
has  secured  part  of  right  of  way  for  its  pro- 
posed "  electric  railway  from  Little  Rock  to 
Pine   Bluff. 

Oxnard,  Cal. — Thomas  Blackburn.  Oxnard. 
Chief  Engineer.  Bakersfleld  ft  Ventura  Ry., 
has  applied   for  franchise  on  A  St. 

Atlanta,  Qa.- Atlanta  ft  Carolina  Ry.  Co.. 
James  W.  BiiKllsh.  Sr..  President,  according 
to  reports,  will  let  contracts  about  June  1 
for  Its  proposed  electric  line  between  Atlanta 
and  Augusta,  Ga..  200  miles  in  length.  Sur- 
veys have  been  made  and  right-of-way  and 
capital  have  been  secured.  An  application 
for  approval  of  an  Issue  of  bonds  was  con- 
sidered by  the  Georgia  Railroad  Commission 
on  Anrll  8. 

Macon,  Qa. — Macon  Railway  ft  Light  Co. 
Is  to  be  asked  to  extend  Its  line  to  Tracy 
Lake,   below  this   city. 

Elgin,  III.— Elgin.  Woodstock  ft  Lake 
Geneva  R.  R.  Co.  has  been  Incorporated: 
principal  office  Is  to  be  in  this  city  and 
nominal  capital  stock  Is  $25,000.  It  Is  pro- 
posed to  construct  a  railroad  from  Elgin  to 
the   center  of   the   north   line   of   Richmond 
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Tswnshlp.  McHenry  County.  The  Incorpora- 
tors and  flrat  board  of  directors  are  Q.  W. 
Touiigri  of  Algoma,  Wlsj  Frank  R.  Bpeas, 
George  H.  Bryant  and  William  C.  Hasseall, 
all  of  Chicago:  and  John  A.  Klrkland  of  El- 
gin. 

Aurora,  III. — Agreement  Is  stated  to  have 
been  reached  between  the  Illinois  &  Fox 
River  Central  R.  R.  Co.  and  Its  creditors  by 
which  the  claims  of  the  latter  will  be  set- 
tled. The  railroad  company  is  said  to  have 
secured  new  capital  and  proposes  to  com- 
plete its  line  from  TorkvUle  to  Norrts,  via 
tdsbon.  A.  C.  Little  and  John  Meredith, 
Aurora,  are  Interested. 

Jollet,  III. — ^JoUet  &  Southern  Traction  Co., 
is  stated  to  have  financed  its  proposed  ex- 
tension from  New  Ijenox  to  Blue  Island. 
Bitlniated  cost  is  |500,000,  and  it  Is  hoped  to 
complete  the  road  by  Jan.  1.  1909. 

Paducah,  Ky.^Advlces  from  this  city 
state  that  the  Royal  Investment  Co.,  of 
Minneapolis,  Minn.,  has  closed  a  deal  with 
the  Kentucky  &  Ohio  River  Interurban  Ry. 
Co.,  of  this  city,  to  construct  60  miles  of 
electric  railway,  connecting  Cairo,  lU^  and 
Paducah:  also  purchasing  11,000,000  of  first 
mortgage  bonds. 

Saginaw,  Mich.— Detroit,  Flint  A  Saginaw 
Ry.  is  to  be  sold  ty  order  of  the  court.  It 
is  understood  that  local  bondholders,  as- 
sisted by  outside  capital,  wlU  bid  In  the  road, 
for  the  purpose  of  completing  It  to  Flint. 

Meridian,  Mils.— Meridian  Light  &  Ry.  Co. 
proposes  to  double  track  its  lines  on  part 
of  8tb  St.,  and  on  16tb  Ave. 

Lincoln,  Neb.— County  Commissioners  have 
granted  Citiiens'  Ry.  Co.,  Alex  Berger, 
President.  Lincoln,  permission  to  build  to 
University  Place  and  Havelock.  It  Is  planned 
to  build  later  to  Ashland. 

Portland,  Ore. — The  Oregon  Klectric  Ry. 
Co.  will  have  construction  work  started  be- 
fore the  end  of  April  on  Its  Forest  Grove 
line,  and  proposes  Dy  Jan.  1,  1909,  to  have 
100  miles  of  electric  railway  in  operation. 
This  will  include  a  trunk  line  from  Portland 
to  Salem,  50  miles  long;  the  Forest  Grove 
line,  21  miles  long,  and  the  Salem-Albany 
line,  27  miles  long.  The  contracting  firm  of 
W.  S.  Barstow  A  Co..  of  which  W.  S.  Tur- 
ner. Portland,  Is  Engineer,  will  build  both 
of  the  last   named  lines. 

Jacksonville.  Tex. — City  Councils  of  Jack- 
sonville and  Rusk  have  granted  franchises 
through  the  streets  for  the  electric  Inter- 
urban railway  being  promoted  by  H.  L. 
Norton.  Boston,  Mass.  It  Is  proposed  to  build 
the  road  from  Jacksonville  to  Rusk  and  pos- 
sibly to  Morrll  and  Alto. 

Taylor.  Tex. — Residents  of  this  place  are 
taking  steps  to  secure  the  building  of  an  in- 
terurban car  line  from  Taylor  to  Austin. 
C.  P.  Schrlvner,  Resident  Engineer,  Texas 
Interurban  Co.,  Austin,  Tex.,  has  estimated 
that  the  road  could  be  built  for  about  $12,500 

Ser  mile.     It  would  be  about  40  miles  long. 
.  A.  Thompson  and  R.  C.  Brlggs  are  In- 
terested. 

Oshkosh,  Wis. — ^Winnebago  Traction  Co.. 
Oshkosh.  according  to  reports,  is  planning  to 
extend  Its  Oshkosn-Omro  Interurban  line  to 
Berlin.  Estimated  coat  of  extension  Is 
$800,000. 

Fairmont,  W.  Va. — Flalrmont  &■  Clarks- 
burg Traction  Co.. '  Fairmont,  has  surveys 
under  way  for  an-  extension  from  Grasselll 
to  Bridgeport. 

Sewers. 
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LodI,  Cal.— City  will  vote  May  5  on  Issuing 
$60,000  of  bonds  for  sewers  and  $76,000  of 
bonds  for  Installing  water  and  lights. 

San  Francisco,  Cal. — The  sum  of  $200,000 
has  been  assigned  from  Geary  St.  fund  to 
Board  of  Works  for  sewer  and  street  work. 
M.  Manson  Is  City  Fnglneer. 

Indlanola,  la. — City  Council  will  on  Apr. 
27  consider  the  construction  of  sewers. 

Muscatine,  la. — Improvements  In  Sewer 
District  No.  IS,  to  cost  $8,125,  are  under  con- 
sideration.    Gustav  Wels  Is  City  Recorder. 

Hoopeston,  III. — City  Council  is  considerr 
ing  plans  for  Installing  sewer  system. 

Frankfort,  Ind. — City  Council  has  ordered 
construction  of  storm  sewers. 

Jeffersonvllle,  Ind. — Board  Public  Works 
has  decided  to  construct  complete  sewer  sys- 
tem for  those  parts  of  the  city  lying  west 
of  Mechanic  St.  and  east  of  Indiana  Ave., 
and  north  from  the  river  to  16th  St.  V.  W. 
Lyon  Is  City  Elnglneer. 

Dayton  (P.  O.  Station  Newport),  Ky.— Or- 
dinance Is  before  City  Council  authorizing 
construction  of  three  trunk  sewers  to  cost 
about  $35,000. 

Lake  Charles,  La. — Special  election  will  be 
held  to  vote  on  Issuing  Ironds  for  construct- 
ing sewer  system.  City  has  population  of 
20.000. 


Liberty,  Mo. — City  is  considering  construct- 
ing sewer  system. 

Lyons,  N.  Y. — Village  Board  Is  to  be  asked 
to  make  appropriation  to  have  plana  and 
spectflcatlons  drawn  for  a  sewer  system. 

Salamanca,  N.  V. — ^Plans  have  been  com- 
pleted  for  sewer  system  for  this  village. 

Akron,  O. — Present  sewer  In  rear  of  rub- 
ber plants  in  this  city  will  be  moved  from 
bed  of  canal  to  the  tow  path  and  Increased 
in  slie.    John  W.  Payne  Is  £<nglneer. 

Lancaster,  O. — Following  bids  were  re- 
ceived Apr.  1  by  Board  Public  Service  for 
constructing  storm  sewer  No.  3:  Paul  & 
Kerschner.  Dayton,  O.,  $39,000:  C.  T.  Mc- 
Cracken,  Columbus,  C,  $39,004;  T.  J.  Backus 
Construction  Co..  Dayton,  C,  $40,676;  Jar- 
dine,  Brewer  A  Tomlinson,  ChiUlcothe,  O.. 
$44,062;  W.  H.  Ralston,  Mount  Vernon,  O.. 
$46,040;  Joseph  Whrisel.  Columtnis,  O.,  $49,- 
379;  Thos.  W.  Hill,  Bellefontalne,  O.,  $49,984. 

Sandusky,  O.— -Council  Is  to  Issue  $83,000 
of  bonds  for  constructing  new  sewerage  on 
south  side  of  Lake  Shore  R.  R;,  between 
Hancock  St.  and  Columbus  Ave.  C.  M.  King 
is  City  Engineer. 

Springfield,  O. — M.  J.  BaUn,  City  Engineer, 
has  submitted  estimates  for  combined  storm 
and  sanitary  sewers  In  Warden  St.  and 
Highland  Ave.    Estimated  cost  is  $15,407. 

Clifton  Heights  (P.  O.  Cheater),  Pa.— 
Borough  Council  has  authorized  preparation 
of  plans  for  sewerage  system. 

Ellwood  City,  Pa. — Plans  are  being  made 
for  a  sewage  disposal  plant.  R.  W.  Pratt. 
Columbus,  O.,  Is  Engineer. 

Montgomery,  Pa. — ^Borough  Council  Is  tak- 
ing steps  for  constructing  new  sewer.  Thos. 
E.  Grady  is  Borough  Secretary. 

Wllllamsport,  Pa. — J.  P.  Fisher,  City  En- 
gineer, has  recommended  construction  of  In- 
tercepting sewer  and  disposal  pkmt. 

Austin,  Tex. — City  Engineer  Iredell  has 
recommended  the  construction  of  a  storm 
sewer  In  North  Austin  to  cost  $8,000. 

Orange,  Tex. — Ctly  will  lay  1.S20  ft.  of  12 
In.  pipe  sewer  by  day  labor.  Martin  Schuh 
Is  Commissioner. 

Janesvllle,  Wis. — Council  has  adopted  plans 
for  constructing  sewers  to  cost  $100,000. 
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Tradlayinj;  by  MacMnery 

SIMPLE  -  RAPID  -  economical 

D.  F.  HOLMAH 
RAILWAY  TRACKLAYER  COMPAHT 

IIOI  Blliworth  BniUiiic,  CUoago 


PAVING. 

ColllnSVUle,  minoU 

Sealed  proposals  will  be  received  at  tl» 
office  of  the  Board  of  Local  Improrementi 
In  the  City  Hall,  of  the  City  of  C<dUiuTUle 
Ills,,  up  to  7  o'clock  p.  m..  Wednesday,  Ai)ril 
22nd,  A.  D.  1908,  for  the  grading,  corbiof 
and  paying  of  Paving  District  No,  Oae  (1). 

The  work  will  embrace  approximately: 

17,880  cu.  yds.  of  excavation: 

30,571   lineal  feet   of  curbing; 

66,729  sq.   yds.  of  paving. 

Plans  and  Specifications  may  be  Men  it 
the  office  of  the  City  Ehigineer  or  at  tin 
City  Clerk's  Offlee. 

Bids  must  be  on  blanks  furnished  b)-  tht 
City,  and  must  be  accompanied  by  cerU- 
fled  check  for  an  amount  not  leas  tbu  ten 
(10)  per  cent  of  the  amount  of  the  bid. 
as  a  guarantee  that  the  bidder  wiD  U  loc- 
cessful,  enter  into  a  contract  with  the  dtj 
In  accordance  with  the  terms  of  the  pn- 
posal,  and  furnish  bond  In  the  amonnt  of 
$20,000.00. 

The  city  reserves  the  right  to  reject  any 
or  all  bids. 

DR.  J.  L.  R.  WADSWORTH,  Pr» 

A.    C.    POWELL,    Engineer.  W-H 

SEWERS. 

City   Engineers  Office,   Welrt)   aty.  Mo 

Pursuant  to  an  order  from  the  Cooinn 
Council  the  undersigned  will  receive  taid 
proposals  until  6  o'clock  p.  m..  Hay  4Ui. 
1908,  for  the  construction  of  approximitetF 
1.62  miles  of  Public  Sewers  and  2.55  mll« 
of  Laterals,  consisting  of  the  following  pria- 
clpal    Items: 

PUBLIC  SEWERS. 
8,566  Lineal  Feet  of  10-Inch  Vitrified  8e«e 
Pipe. 

4.699  Cubic  Tarda  of  Excavation. 
28  Manholes.  > 

24  Y-Branches,  6  on  10. 
67  Cubic   Yards  of  Concrete. 
LATERALS. 
13,496  Lineal  Feet  of  8  Inch  Pipe. 
8,397  Cubic  Yards  of  Excavation. 
23  Manholes. 
10  Flushtanks. 
1,021  T-Branches,  6  on  8. 
27  Cubic  Yards  of  Concrete. 

Total  estimated  cost  $31,697.69. 

The  estimate  in  detail,  and  the  plans  aaJ 
specifications  under  which  the  work  will  I* 
done,  are  now  on  file  in  the  office  of  tt^ 
City   Clerk. 

The  Public  Sewers  will  be  paid  for  n 
cash,  on  a  betsis  of  85  per  cent  per  DM»tt 
for  work  done  during  the  month,  the  rr- 
maining  15  per  cent  to  be  paid  upon  tl» 
completion  and  final  acceptance  of  the  wott. 
The  laterals  will  be  paid  for  in  spedal  us- 
bills  Issued  against  the  lots  and  percdi  of 
ground  liable  therefor.  The  taxblDs  to  )» 
delivered  to  the  Contractor  upon  the  com- 
pletion  and  acceptance  of  the  work. 

The  Public  Sewers,  consisting  of  (our 
separate  sewers,  will  be  let  in  one  eootnct 
The  Laterals,  consisting  of  six  sepantf  DU- 
tricts,  will  be  let  In  six  separate  contncu. 

A  certified  check  for  $500  wlU  be  nn\ini 
with  each  bid  on  'the  Public  SeWen  ami  » 
certified  check  for  $100.00  with  each  tsA 
on  the  Laterals.  All  certified  checks  mo" 
be  properly  endorsed  and  will  tie  forfeit^ 
to  the  city  of  Webb  City.  Mo.,  in  the  er«t 
that  the  successful  bidder  does  not  eour 
Into  contract  with  good  and  sufficient  m^ 
within  fifteen  days  from  the  date  of  tte 
award. 

The  bids  will  be  opened  In  the  preuoK 
of  the  Mayor  and  CouncU  at  the  regak-' 
meeting  on  May  4th.  1908.  The  CouncU  rt- 
servea  the  right  to  reject  any  and  aUbId* 

w.  E  swra 

aty  BnfinB«r. 
16-2t  Webb  City.  MlMourt 
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V.  S.  ENGINEER  OFFICE.  Chicago,  IlL, 
April  IS,  190g. — Sealed  propofsaU  for  dredg- 
iBg  and  rock  excavation  In  Chicago  river 
and  harbor,  Illinois,  will  be  received  here 
until  10  a.  m.,  May  13,  1908,  and  then  pub- 
lidy  opened.  Information  on  appUcatlon. 
W.  H.   Bixby,    Colonel   Ehiglneers.  16-4t 

DRAINAGE    WORE. 

Juneau,  Wis..  March  11th.  1908. 
Sealed  proposals  for  the  construction  of 
the  ditches  and  for  improving  the  channel 
of  Rock  River  and  removing  bridges  and 
dun  in  the  Horicon  Drainage  District  In 
Dodge  County.  In  the  State  of  Wisconsin, 
according  to  the  plans  and  specifications 
therefor  en  file  in  the  offlca  of  the  Cleric  of 
the  Circuit  Court  for  Dodge  County  In  the 
matter  of  the  Horicon  Drainage  District, 
will  be  received  at  the  office  of  the  Horicon 
Drainage  District,  at  Juneau.  Dodge  County, 
Wisconsin,  until  11  o'clock  a.  m.,  on  May 
4th.  1908.  and  then  publicly  opened.  Blank 
forms  and  all  available  Information  will  be 
famished  on  appUcatlon  to  the  Oonunls- 
sloners. 

E.  D.  DONET, 
GEO.    Q.    MIULBB. 
PAUL  A.  HEMMT. 

IRRIGATION  CANAL. 

Hamilton,  Montima. 

SEALED  PltOPOSAIiS  wlU  be  received  at 
the  office  of  the  Bitter  Root  Valley  Irrigation 
Company.  Hamilton,  Montana,  until  noon 
Friday,  April  IBtta,  1908,  for  furnishing  all  or 
IMrt  of  the  material  and  performing  all  nec- 
enary  labor  involved  in  the  construction  of 
about  thirty-five  (35)  miles  of  irrigation 
canal,  located  in  Ravalli  County,  Montana, 
consisting  of  approximately  eight  hundred 
thousand  (800,000)  cubic  yards  of  excavation; 
five  million  (S.000,000)  feet  board  measure  of 
timber;  eight  thousand  (8,000)  linear  feet  of 
pile  driving;  also  the  construction  of  an 
earth  dam.  with  the  necessary  reinforced 
concrete,  out-let  conduit  gates,  gate  wells. 
etc.,  with  approximately  four  hundred  eighty 
thousand  (480,000)  cubic  yards  of  puddled 
embankment. 

The  canal  construction  may  be  let  as  a 
whole  or  in  sections,  as  may  seem  advisable 
to  the  company. 

Each  proposal  must  be  accompanied  by  a 
certified  check  for  one  thousand  dollars 
(tl,000),  payable  to  the  company  on  canal 
construction,  and  live  thousand  dollar* 
(tS.OOO)  on  dam.  as  an  evidence  of  good  faith 
on  the  part  of  the  bidder. 

Plana,  specifications,  estimates  and  bidding 
blanks  will  be  on  file  in  the  office  at  Hamil- 
ton, Montana,  after  April  Ist,  1908. 

For  further  Information,  address 

L.  E.  WOLGBMUTH. 
14-3t  (Senenil  Manager. 

KET  WEST.  FLA.,  SEALED  PROPOS- 
ALS, in  triplicate,  will  be  received  until  11 
a.  m..  May  1st,  1908,  for  constructing  at 
Fort  Taylor,  this  city,  a  reinforced  concrete 
sea-wall  about  2,200  feet  long;  and  for  mak- 
ing a  fill  in  rear  of  same  about  260,000  cubic 
yards.  Information  furnished  on  request. 
ProjKwala  should  be  marked  "Proposals  for 
Sea-Wall"  or  "ProposaU  for  PiU-'^and  ad- 
dressed to  Captain  C.  H.  I^naa,  quarter- 
master. lt-6t 


li  you  want  to  buy 

TOOLS 
SUPPUES  or 
MACHINERY 

Send  m  a  postal  card  and  we  will  notify  the 
leading  dealers  or  manufacturers.  We  have 
nntxalUd  facilitus  for  helping  those  who 
are  in  the  market  for  anything. 

ENaiNCCRIMO-OONTRAOTINa 

3S6  Dearborn  St..  Chicago 


SOUTH  PARK  COMMISSIONERS. 

Sale  of  Engines,  Dynamos,  Boilers  and 
Other  Electrical   Equipment. 

Pn^KMals  will  be  received  by  the  South 
Park  Commissioners  at  their  oillce,  57th  St. 
and  Cottage  Orove  Ave.,  until  twelve  o'clock 
noon.  May  Sth,  1908,  for  the  purchase  of  the 
following  steam  and  electrical  machinery 
and  apparatus  located  at  their  Power  House, 
68th  St  and  Cottage  Grove  Ave.: 

Fourteen  (14)  Open  Arc  Dynamos,  9.C  am- 
peres. 

Five  (6)  Cross  Compound  Corliss  Engines. 

Five  (6)  Water  Tube  Boilers. 

Five  (6)  Traveling  Link  Grates. 

One  (1)  Barometric  Condenser. 

740  Arc  LAmpR. 

Miscellaneous  lot  of  pumps,  meters,  bett- 
ing, heaters,  etc. 

Payment  for  machinery,  apparatus,  and 
material  shall  b«  made  within  five  (6)  days 
from  date  of  notification  of  award,  and  be- 
fore removal  from  Power  House. 

Contractor  will  be  required  to  j[lv»  a 
surety  company's  bond  to  the  sum  of  86,000 
or  less,  as  may  be  determined  by  the  South 
Park  Commissioners,  holding  said  Commis- 
sioners harmless  against  damage  to  persons 
or  property  resulting  from  the  removal  of 
machinery,  apparatus,  or  materials  from  the 
premisea 

Each  bid  must  be  accompanied  by  a  certi- 
fied check  made  payable  to  the  South  Park 
Commisaloners,  or  currency  in  an  amount 
equal  to  five  per  cent  (6%T  of  the  bid  (ex- 
cept that  no  deposit  of  an  amount  leas  than 
$25  will  be  accepted)  as  a  guaranty  of  the 

good  faith  of  the  bidder,  which  amount  will 
e  forfeited  should  the  bidder  refuse  to  en- 
ter into  a  contract  within  five  (6)  days  after 
notice  of  the  acceptance  of  his  bid. 

All  the  machinery  and  apparatus  listed 
will  be  sold  as  It  stands,  and  must  be  re- 
moved by  and  at  the  expense  and  entire  risk 
of  the  purchaser. 

SOUTH  PABE  COMMISSIONERS. 
E.  O.  Shumway.  Secretary. 


BENSON'S 

Rayroll    Manual 

Aliandy  volome  compiled  for  use  in  prspatbapay 
fwls.  Wages  due  for  any  number  of  honn  nam 
1  to  8S,  at  usual  rates  from  S  to  (0  cts.  an  how, 
Aowaataglance.  Saves  time.  Avoids  esmOL 
Prioa,  U.OO  postpaid^ 
r.  T.  BBNSON,  Port  Deposit,  Md. 


wiinm  BIDS  ARE  TO  BE  OPENED 

use  OUT  new  blank  form  for  recording  same,  and 
subsequently  to  make  typewritten  and  manifold 
copies.    Suitable  for  all  classes  of  work. 


THE  FLEXIBLE  RULER  CO. 

865  Niagara  Street 
Buffalo.  N.  Y. 


PrIeelOe  per  Sheet 
SOeperldos. 
tl.OO  per  doi. 
Postpaid. 


Tablet  of  5  Placo  Logarlthnt 
and  5  Place  Squares 

Ml^eblBcfaaa  andUdsot  lodMsframO  to  100  Fset 

Also  Tables  of  Logarithmic  Secanta,  Natnnl 
and  Logarithmic  Functions,  etc. 

The  ONLY  BOOK  That 

aives  These  Values  to  lOO  FeM 

By  OEa  D.  INSCIP 

FlaHbls  laath*.  (XT} taa:  rS  pages:  81.00  net  postpaid 

THE  MVKON  C.  CLARK  PUBUSHINa  COk 
aU  Daaibon  Smat,  Chlciwo.  m. 


SEND  A  POSTAL 

for  catalogs  of  new  1)001(8  for 
engineers  and  contractors.  Better 
do  this 

TO-DAY 

and  have  them  handy  for  future 
reference. 

Tht  Myron  C.  Clark  PuhllthlntCo. 

355  Dearborn  Street    ::   CHICAOO,  ILU 
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NATURE  ADORNED 

My  booklet  gives  soma  interestijig  data  on  what 
may  be  accomplished  in  beautifying  and  improv- 
ing the  landscape.  Engineers,  city  and  railiDad 
■?(»"■»'«  should  send  for  it. 

P.  R.  MEIER,  1  Broadway,  NEW  YORK 
CooMilting  Forastar 
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nn  ENOIXKERlNO  .Mf.NlNG  AVDJ 


PMILAPI^LPHIA 


TEST   BORINGS 

for  Foundations,  eto. 

ARTESIAN  WELLS.  DRIVEN  WELLS, 
PUMPING  APPARATUS 

J.  E.  Fe«ley  &  Company 

45  South  Market  StrMt.  BOSTON 

Bend  for  Estimates 


MANY  BOOKS  IN   ONE 
V^EBSTER*S     ' 

INTERNATIONAL 

DICTIONARY 


Do  you  know  that  the  INTERNATIONAL 
with  nna.1  aathoritT  ALL  KINDS  of  qautloni  In 
LangUAxe,  The  Trailet,  Arts  and  Sclencu,  0«oKraphy, 
Biography,  Etc.?    Note  Flan  of  Contents  at  loUows: 

Colored  Plates,  Flags,  State  Seala,  Etc  ., 
Brief  History  the  Euglish Language  _ 

Quide  to  Pronunciation ^  ^ 

Scholarly  Vocabulary  of  English  ^ 

Dictionary  of  Fiction 

Gazetteer  of  the  World ^ 

Biographical  Dictionary..^ 
Scripture  Proper  Namea^ 
Greek  and  Latin 
Englifth  Christian  ' 
Foreign  Words. . .  « 
Abbreviations. .  ^ 


2  380  Paget 

6  000  IDastrnUoni 

25  000  Added  Words 

Should  You  Not  Own  Such  a  Book  ? 

WHRSTHRS  iJoLLliGIATE  DICTIONAKV. 

I-argc-it  of  our  al'H'U'inenls.      11 16  Patjes.      140-^  I  llusis. 

Write  for  "Dlctlonar/ Wrinkles,"  and  Specimen 

Pages,  FREE,     Mt-ntionin  your  Tf]ii<-'itf/iis  tn-if^anne 

a:>a  receue  a  useful   set  of  Colored  Ma)n,  i><>cWct  sUe. 

G.  S  C.  MERRIAM  CO.,  SprlngfieLMIass. 
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The  Center  of  Population 

and  the  Point  of  Publication 

OF 

Enqineerinq-  Contracting 
What  This  Means 

TO  YOU! 

As  a  Subscriber,  it  means  that  the  contract  news  in  ENGINEERING-CONTRACTING 
reaches  the  average  reader  48  hours  fresher  than  it  would  be  if  our  point  of  publication  were  in  New 
York  City.  All  contract  news  travels  by  mail  from  point  of  origin  to  point  of  publication.  Since 
Chicago  is  close  to  the  center  of  population,  this  means  24  hours  for  the  average  piece  of  contract 
news  to  reach  New  York.  Then  it  travels  back  by  mail — another  24  hours  to  reach  the  average 
reader.  As  a  result,  contractors  in  the  Middle  West,  and  West,  and  South,  find  it  to  their  great 
advantage  to  subscribe  for  ENGINEERING-CONTRACTING,  on  this  account  alone;  but  there  are 
other  reasons,  among  which  is  the  fact  that  ENGINEERING-CONTRACTING  is  the  only  Methods 
and  Cost  paper  in  the  world,  and  this  is  the  one  class  of  information  that  is  invaluable  to  every 
contractor  and  of  vital  interest  to  every  person  engaged  in  engineering  construction. 

As  an  Advertiser,  the  location  of  the  point  of  publication  of  ENGINEERING-CONTRACTING 
in  Chicago  means  that  you  will  not  be  duplicating  your  advertising;  for  ENGINEERING- 
CONTRACTING  is  the  only  weekly  newspaper  in  this  field  (civil  engineering  and  contracting) 
published  west  of  New  York  City.  By  the  purchase  of  the  weekly  periodicals  "Contract  News"  and 
"Engineering  Worid"  and  by  consolidating  them  with  the  ENGINEERING-CONTRACTING 
we  produced  a  journal  having  a  larger  paid  circulation  than  any  western  paper  in  the  contracting 
or  engineering  field.  But  since  that  consolidation  we  have  added  nearly  5,000  new  subscribers,  and 
ENGINEERING-CONTRACTING  is  now  read  regulariy  (and  in  neariy  every  case  the  files  are 
kept  .for  permanent  binding)  by  more  persons  interested  in  engineering  construction  than  read  any 
other  single  periodical  in  the  world. 

We  cordially  invite  our  advertisers  to  investigate  the  names  on  our  subscription  list,  but  persons  advertising 
in  this  paper  have  a  more  convincing  proof  in  the  actual  orders  that  they  receive  from  ENGINEERI>K>- 
CONTRACTING.  An  advertiser  can  no  more  tell  the  number  of  <5ur  subscribers  by  looking  at  the  paper  than 
he  can  tell  the  number  of  people  he  can  reach  with  his  telephone  by  looking  at  the  receiver.  For  over  two  years 
we  have  made  strenuous  efiorts  to  build  up  a  large  subscription  list  among  the  buying  classes.  Our  success  has 
been  excelled  only  by  the  sale  of  Gillette's  "Hand  Book  of  Cost  Data"  of  which  we  have  sold  14,000  copies  in 
2i  years.  Mr.  Gillette  is  the  managing  editor  of  ENGINEERING-CONTRACTING  which  has  therefore  been 
called  "A  Serial  Sequel  of  the  Hand  Book  of  Cost  Data."  For  the  same  reason  that  the  sales  of  the  "Hand 
Book  of  Cost  Data"  have  broken  all  records  in  the  technical  book  world  the  number  of  subscriptions  received 
for  ENGINEERING-CONTRACTING  during  the  past  2J  years  have  broken  all  records  in  the  technical  journal 
world. 

All  America  is  our  field,  but  the  West  is  our  home.  If  you  wish  to  reach  the  Western  buyers 
in  particular,  ENGINEERING-CONTRACTING  is,  by  all  odds,  the  best  advertising  medium  to  use. 

Engineering-Contracting 

355  Dearborn  St.,  Chicago 
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We  shall  welcome  any  news  notes  that 
our  readers  may  send  in.  Notes  of  con- 
tracts awarded,  bidding  prices,  etc.,  will  be 
especially  acceptable. 


BIDS  ASKED 
Bridges. 

Bid*  Opan.  See  laaue. 

Apr.    22.  Philadelphia,    Pa Apr.  8 

Apr.    23.  New  Torll,  N.  T Apr.  15 

Apr.    23.  New    York.    N.    Y Apr.  22 

Apr.    24.  St.    Thomas.    Ont Apr.  22 

Apr.    25.  Camden.    Arlc Apr.  22 

Apr.    2S.  Cleveland,   O Apr.  16 

Apr.    25.  Norwixxl.    O Apr.  8 

Apr    27.  Springfield,    O Apr.  22 

.Apr.    27.  New    Philadelphia,    O Apr.  22 

Apr.    28.  RushvlUe,    Ind Apr.  22 

Apr.    28.  Lagrange.    Ind Apr.  22 

Apr.   29.  WooBter,   O Apr.  IS 

Apr.   30.  Lynchburg,  Va.  Apr.  IS 

M&jr     1.  Mauch  Chunk,   Pa Apr.  8 

Uajr     1.  Smethport.  Pa Apr.  1 

Mmt     1.  Vancouver.   B.   C Apr.  1 

Uar     1.  Mauch    Chunk,    Pa Mar.  15 

May      1.  Chicago.    Ill Apr.  22 

May      2.  Cleveland,    O Apr.  22 

Hay     2.  Washington.  C.  H.,  O Apr.  IS 

Kay      4.  Gulfport.    Mias Mar.  25 

May      *.  Delphi.    Ind Apr.  22 

.May      5.  Greensburg,    Ind Apr.  22 

May     5.  Washington,    Ind Apr.  22 

May     5.  Rushvllle,    Ind Apr.  22 

May      5.  laporte,    Ind Apr.  22 

May      5.  Rockvllle,    Ind Apr.  22 

May      5.  Columbus,    Ind .\pr.  22 

May      S.  Arapaho.    Okla Apr.  22 

May      8.  Washington.    C.    H.,    O Apr.  22 

May   11.  Ratbdrum,    Idaho    Mar.  25 

May    12.  Hamilton.    O Apr.  22 

.May    \4.  Savannah,    Ga Apr.  22 

May    15.  PitUburg,  Ind Apr.  16 

May    18.  Plkevllle.    Ky Apr.  22 

BttlldiiigB. 

Apr.    22.  Nanticoke,  Pa Apr.  16 

Apr.    22.  Chicago.  Ill Apr.  IS 

Apr.    22.  Chicago,   III Apr.  IS 

Apr.    23.  Brooluyn,  N.   T Apr.  15 

Apr.    23.  Spoltane.    Waah Mar.  18 

Apr.    23.  Pendleton.    Ind Apr.  1 

Apr.    23.  La   Porte.    Ind Apr.  1 

^pr    23.  Norrlstown.    Pa Apr.  22 

\pr.    24.  IndlanHpoUs.    Ind Apr.  22 

\rr.    24.  Philadelphia.    Pa Apr.  22 

^pr.    25.  Washington.    D.    C Apr.  8 

^pr.    27.  Bucyru.".    O Apr.  8 

^pr.    27.  Albion.  N.  Y Apr.  15 

Vpr.    27.  Sumter,   8.    C Apr.  15 

Vpr.    27.  Tacoma.    Wash Apr.  22 

kpr.    27,  New    York,   N.    Y Apr.  22 

Vpr.    27.  Brooklyn,    N.    Y Apr.  22 

^pr.    28.  Las   Animas,   Colo Apr,  15 

Ipr.    28.  Bedford    City.    Va Apr.  8 

Ipr.    28.  Watertown,   S.   Dak Mar.  18 

Ipr.    28.  CrooICBton,    Minn Mar.  25 

Ipr.    30.  Fort    Hamilton,    N.    Y Apr.  8 

Ipr.    30.  Fort    Monroe,    Va Apr.  8 

Ipr.    30.  Milwaukee,  Wis Apr.  15 

Lpr.    30.  Madison.  Ind Apr.  15 

Ipr.     30.   Kanvllle.    Pa Apr.  22 

ipr.     30.  Fort     Riley,    Kan Apr.  22 

Ipr.    30.  Henderson,    la Apr.  22 

ipr.    30.  Austin,    Tex.     ., Apr.  22 

lay      1.  South    Sharon.    Pa Apr.  15 

lay      1.  Shamokln.  Pa Apr.  15 

fay      1.  Greensburg,  Pa Apr.  16 

lay      I.Culpepper.    Va Apr.  8 

lav      2.  Hamilton.    O Apr.  22 

lav       4.  Port   Gibson,    Miss Apr.  22 

tav      4.  Bar    Harbor,    Me Mar.  25 

lay      4.  Toluca.    Cal Apr.  15 

lay      4.  Fort  Oglethorpe.  Ga Apr.  15 

lav      4.  Fort    Monroe.    Va Apr.  15 

lay      4.  New  Berne,  N.  C Apr.  15 

lav  5.  Fort  Logan  H.  Roots.  Ark.. Apr.  15 

lay      S.St.    Paul,    Minn Apr.  1 


May  11 
May  12. 
May  12. 
Hay  12. 
May  11. 
May  12. 
May  14. 
May  15. 
May  1«. 
May  20. 
May  21. 
May  25. 
May  26. 
May  28. 
June    2. 


Apr.  22. 

Apr.  22. 

Apr.  23. 

Apr.  23. 

Apr.  23. 

Apr.  24. 

Apr.  25. 

Apr.  26. 

Apr.  26. 

Apr.  25. 

Apr.  27. 

Apr.  27. 

Apr.  27. 

Apr.  28. 

Apr.  28. 

Apr.  29. 

Apr.  30. 

Apr.  80. 

May  1 
May 
May 
May 
May 
May 
May 
May 
May 


May      5.  Fort    Williams,    Me Apr.  22 

May      5.  Waupun,    Wis Apr.  22 

May      5.  Lawrence.     Kan Apr.  22 

May     S.  Crow    Agency,    Mont Apr.  8 

May     8.  Whipple  Barraclcs.  Arix Apr.  16 

May     9.  Eugene,    Ore Apr.  1 

May      9.  Phoenlxvllle,    Pa Apr.  22 

May    11.  Los    Angeles,    Cal Apr.  22 

Fort    Lincoln,   N.    Dak Apr.  22 

Little    Rock,    Ark Apr.  22 

New  York,   N.   T Apr.  8 

NaahvlUe,  Tenn Ain-.  16 

Calais,    Me Apr.  8 

Aguanga,    Cal Apr.  8 

wilkesbarre,    Fa Apr.  8 

San  Juan,   P.   R Apr.  1 

New    Britain.    Conn Apr.  8 

Tyler.     Tex Apr.  22 

Buffalo.    N.    T Apr.  16 

Chester.    S.    C Apr.  22 

Florence.    Ala Apr.  22 

Houston,    Tex Apr.  22 

Richmond,   Va Apr.  8 

Roads  and  Streets. 

Brooklyn,  N.  T Apr.  16 

CollinavlAe,  ni Apr.  16 

Green   Bay,  Wis Apr.  15 

Milwaukee.    Wis Apr.  22 

Plymouth.    Mich Apr.  22 

Youngstown.     O .\pr.  22 

Stockton,    Cal Apr.  22 

Bradentown.    Fla Apr.  1 

Fort   Omaha,  Neb Apr.  8 

Fort    Dade.    Fla Apr.  8 

Marlon.   HI Apr.  16 

Wllllamsport.    Pa Apr.  22 

Crawfordsvllle.    Ind Apr.  22 

Rockvllle.    Md Apr.  22 

JanesivlUe.  Wis Apr.  16 

Brooklyn.    N.    Y Apr.  22 

Harrisburg.  Pa Apr.  16 

Harrlsburg.    Pa Apr.  8 

NoblesviUe,   Ind Apr.  IS 

Skagway,   Alaska  Apr.  8 

Cincinnati,   O Apr.  8 

HuntsvIUe.   Ala.    Apr.  1 

Salvador.   Central  Amerlca.Mar.  1« 

Lansdowne,     Pa Apr.  22 

Baltimore.    Md Apr.  22 

Muncle.    Ind Apr.  22 

Orange.     Va Apr.  22 

Albany.    N.    Y Apr.  22 

Ashevllle.    N.    C Apr.  22 

Vernon.    Ind Apr.  22 

Delphi.    Ind Apr.  22 

Tipton.   Ind Apr.  15 

Salem.  Ind Apr.  16 

Washington,    Ind Apr.  22 

VIncennes.    Ind Apr.  22 

Tipton.    Ind Apr.  22 

Rockvllle,     Ind Apr.  22 

Greensburg.    Ind Apr.  22 

Martinsville,    Ind Apr.  22 

Cleveland.    O Apr.  22 

Fond   du    Lac.    Wis Apr.  22 

River  Vale,    N.   J Apr.  22 

Paulding,    O Apr.  22 

Cincinnati.   O Apr.  15 

Fond   du    Lac,    Wis Apr.  22 

Frankfort.   Ind Apr.  16 

Fort    Slocum,    N.    Y Apr.  22 

Sewers. 

Apr.    22.  Oakland,    Cal Apr.  8 

Apr.    22.  Philadelphia.   Pa Apr.  8 

Apr.    22.  Sandusky.   O Apr.  15 

Apr.    22.  Brooklyn.   N.  T Apr.  15 

Apr.    22.  Columbus.  O Apr.  15 

Apr.    22.  Oakland,    Cal Apr.  8 

Apr.    23.  Milwaukee.    Wis Apr.  22 

Apr.    23.  Woonsocket.    R.    I Apr.  22 

Apr.    23.  Milwaukee,    Wis Apr.  22 

Apr.    25.  Bvansvllle,    Ind Apr.  22 

Apr.    2.'>.  Grinnell,    la \pr.  22 

Apr.    27.  Aurora,    Ind Apr.  22 

Apr.    27.  Danbury.    Conn Apr.  22 

Apr.    27.  Gallitzln.    Pa.    Apr.  15 

Apr.    27.  Steubenvllle,  O Apr.  15 

Apr.    27.  Washington.    D.   C Apr.  15 

Apr.    28.  Clinton.   la Apr.  22 

Apr.    28.  Chicago,     III Apr.  22 

Apr.    28.  Merrill.    Wis .Apr.  22 

Apr.    29.  Brooklyn.    N,     Y Apr.  22 

Apr.    29.  Washington.    D.    C Apr.  22 

Apr.    29.  Louisville.    Ky Apr.  8 

Apr.    29.  Baltimore,    Md Apr.  8 

May      1.  Ciinton.  O Apr.  ]."i 

May      1.  Red    Wing.    Minn .Apr.  22 

May      4.  Macon.   Ga Apr.  15 

May      4.  Webb  City.   Mo Apr.  15 

May      6.  Oakland.    Cal Apr.  22 

Water  Supply. 

Apr.    23.  Loyal,    Wis.     Apr.  1 

Apr.    24.  Brantford.     Ont Apr.     8 

Apr.    25.  Grinnell,    la Apr.  22 

Apr.    2r..  Hamilton.     O Apr.  22 

Apr.    25.  Grand    Junction,    Colo .Apr.  22 

Apr.    27.  Harrlsburg.    Pa Apr.  22 

Apr.    28.  Malta.    O Mar.  2'. 

Apr.    28.  Montpeller.   O Apr.    15 

Apr.    30.  Fort   Stevens.    Ore Apr.    15 

Apr     30.  Fort  Casey,  Wash Apr.    15 


May 
May 
May 
May 
May 
May 


May  4. 
May  4. 
May  4. 
May  4. 
May  4. 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May  .. 
May  14. 
May  16. 
June     1. 


Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
-Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
May 
.May 
May 
May 
May 
May 
May 
.May 
May 
May 
May 
May 
May 
Mav 
May 
May 
May 
May 
June 


4.  Tipton,   la,    Apr. 

4.  Milan.    Mich Apr. 

8.  White  Bear,  Minn Apr. 

11.  Sioux    City,     la Apr. 

18.  Council  Bluffs,   la Mar. 

30.  Columbus,    Miss Apr. 

Mlscellaneoiis. 

22.  Baltimore.  Md., 

B   — 
22.  Brooklyn, 


8 
22 
15 
22 
15 
22 


Buildinn  Removal,  Apr.    16 
.    N.    T., 

Fencing,  Apr.   IS 
23.  Wilmington,  Del., 

Foundation  Plera,  Apr.    15 
23.  Logan,  O., 

Street   Lighting,  Apr.     8 

23.  York,   S.   C, 
Monument,  Apr.      1 

24.  Halifax,   N.   S.. 
Ice  Piers.  Apr.      1 

24.  OtUwa.  Ont.. 

Breakwater,  Mar.    26 
24.  Washington,    D.    C. 

Pile  Driving,  Apr.    16 
24.  Columbus.    O.. 

Iron    Fence.  Apr.    22 
26.  Crab   Island.    N.    T., 

Monument.  Apr.     1 

26.  St.   Pierre  Les  Becquets,  Que., 
Pier,  Apr.     1 

27.  OtUwa,    Ont.. 
Wharf  Extension.  Apr.    22 

28.  New   York.   N.    Y.. 
Ferry   Boat  Repairs.  Apr.    22 

28.  Chicago.    III.. 
Concrete  Walls.  Apr.    22 

29.  Baltimore.    Md.,- 
Grading,  Apr.    22 

29.  Fort  Totten.  N.    Y.. 
Wharf.  Apr.      8 

30.  Columbus   Barracks,   O., 
Disinfecting  Plant,  Apr.      8 

30.  St.    Louis,   Mo., 

Borings,  Apr.      8 
30.  Wasntngton,   D.   C., 

Cabin  Service  Steamer,  Apr.     8 
30.  Chicago,   111., 

Transporting   Garbage,  Apr.    22 
1.  Edmonton,    Alberta, 

Klectrlc  Plant,  Apr.    22 
1.  White   Plains.   N.  Y.. 

Power  House.    Etc..  Apr.    22 
I.  Buenos  Aires.  Argentina. 

Bubwajra,  Nov     f 
1.  Fort  Taylor,    Fla., 

Concrete   Sea   Wall,  Mar.    26 
4.  Fort  Mason,   Cal.. 

Wharves.  Wall.   Etc..  Mar.    11 
6.  Fort  Warren,   Mass.. 

Sea  WaU,  Etc..  Apr.    16 

6.  Natches.    Miss., 
Street   Lighting,  Apr.    22 

7.  Cincinnati.  O.. 
Garbage   Disposal,  Apr.    22 

7.  Savannah.   Ga., 
Jetty  Work,  Apr.     8 

8.  New   York.   N.    Y.. 
Subway.  Apr.    16 

9.  Chicago.    III.. 
Dock.    Dredging.  Apr.    22 

10.  VIrden.  Man.. 
Telephone  System,  Apr.   15 

11.  Fort  Adams.   R  I.. 
Sea  Wall.  Apr.     8 

II.  Columbus.    C. 

Oarbage  Works.   Mar.    11 

13.  Holland.   Mich., 
Pier  Work,  Apr.    22 

14.  Portland,   Me., 
Wharf,  Apr.    22 

16.  Las  Animas,  Colo.. 

Eaectric  System.  Apr.    16 
20.  Fort  Ontario.  N.   T., 

Fence,  Apr.    16 
I.  Fort    Slocum,   N.   Y.. 

Sea  Wall,  Apr.    22 

Ss»Tatlon,  Earth  and  Rock. 

Apr.    22.  Rockwell    City,    la.. 

Tile    Drain,  Apr.    22 
Apr.    22.  Yankton.    S.    Dak., 

Ditch    Work,  Apr.      8 
Apr.    22.  Brooklyn.    N.    Y., 

Grading,  Apr.    15 
Apr.    23.  Grand    Rapids,    Mich., 

Dredging.  Apr.    15 
Apr.    24.  Wellfleet,  Mass.. 

Dike,  Apr.    15 
.\pr.    24.  Hampton,    la.. 

Tile    Drain,  Apr.    22 
Apr.    25.  Pottsville.    Pa- 
Earth    Work,  Apr.    22 
Apr.    28.  New  York.   N.    Y.. 

Rock    Removal.  Mar.    18 
Apr.    28.  Anoka.    Minn., 

Ditch    Work,  Apr.    22 
Apr.    29.  Newcastle,    Ind., 

Drain.  Apr.    22 
Apr.    29.  Fort  Dodge.  la.. 

Ditch  Work.  Apr.      8 
Apr.    30.  Boston.    Mass., 

Dredging,  Apr.    22 
May     1.  St.   Paul.   Minn.. 

Ditch   Work.  Apr.    15 
May     1.  Owatonna.   Minn., 

Ditch.  Apr.    IS 
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\t«v 

M«\ 

M>«« 

Mrv 

Mny 

May 

May 

May 

18. 

May 

16. 

May 

16. 

June 

June 

V  .»,'.(>»-M.  Minn..  , 

Ditch.  Apr.    16 

.<ti)it>«>t    Wla., 

Dralnace  Work,  Apr.     8 
t'uokvrlon,  N,   J., 

Dredging,  Apr.   15 
fruukaton,  Minn.. 

Ditch  Work,  Apr.    15 
nangor.  Me.. 

Ledge  Etxcavation.  Apr.   15 
Wilmington.  Del., 

Dredging,  Apr.   15 
Tankton,   8.   Dak.. 

Ditch  Work,  Apr.    15 
New  Orleans,   La., 

Levee,  Apr.    22 
Bridgeport,  Conn.. 

Dredging,  Apr.    22 
Norfolk.  Va., 

Dredging.  Apr.    22 
Edmonton,    Alberta. 

Railroad   Grading,  Apr.    22 
Osnabruck    Center,    Ont., 

Drain,  Apr.    22 
Fort   Slocum.    N.    Y., 

E:arth   Pilling.  Apr.    22 


Matorials,Machi]ie8,SapplieB,Tools,£tc. 

Apr.    22.  Oswego.  N.  T.. 

Turbine,  Pump,  Apr.    15 
Apr.    22.  Brooklyn,  N.  T., 

Hose,  Etc.,  Apr.    16 
Apr.    22.  Toledo,  O.       .  _         .  - 

Pipe,  Apr.     8 
Apr.    2S.  Brantford,  Ont.. 

Sewer  Pipe,  Apr.    IS 
Apr.    23.  New  York,  N.  T., 

'  Rope,  Apr.    16 
Apr.    23.  Chicago,   HI., 

Laundry  Machinery,  Apr.    16 
Apr.    23.  New   York,   N.    Y., 

Broken    Stone,  Apr.    22 
Apr.    24.  Minneapolis,    Minn., 

Crushed    Limestone,  Apr.    22 
Apr.    24.  Minneapolis,   Minn., 

Tools.   Hardware.  Apr.    22 
Apr.   24.  Savannah,  Oa.,    .    „    .       . 

An>halt  Blocks,  Apr.    15 
Apr.    24.  Holyoke,   Mass., 

Steam  Roller,  Apr. 


Apr.    25.  Norwood,  0.l_         „  ^ 

Water  Meters,  Apr. 
Apr.    26.  Green  Bay    WIb.,_ 

Bleetrlc  Snevator,  Apr. 


8 

8 

1 
Apr.    25.  Fort  Banks.  Mass., 

Metal  Ceilings,  E^tc.,  Apr.    16 
Apr.    27.  Washington.  D.  C      _         . 

Jacks,   Bope,  Etc..  Apr.     8 
Apr.    27.  Chicago,    HI..       ,       „,     ,        .  „ 

Cedar  Blocks,  Apr.    22 
Apr.    27.  New  York,  N.   Y., 

Cement,    Riprap.  Apr.    22 
Apr.    27.  Chicago,   III.. 

Lumber,  Apr.   22 
Apr.    27.  Youngstown.   O.. 

Hydrants,  Apr.    22  ' 
Apr.    28.  Savannah,  Oa.,  „        .    . 

Gravel,  Apr.    16 

Apr.    29.  Chicago,  III.,  

Wire,  Poles.  Etc..  Apr.   15 
Apr.    29.  WInfleld.   K&n.. 

Generator.  Engine,  Apr.     1 
Apr.    29.  Brooklyn.  N.   Y., 

Drawing  Materials,  Apr.    22 
Apr.    30.  Norrlstown,   Pa., 

Sewer  Pipe.  Etc.,  Apr.    22 
Apr.    SO.  Port  Mott.  N.   J.. 

Ammunition    Hoists,  Apr.     8 
Apr.    SO.  Honolulu,  H.  T., 

Cement,  Apr.    IS 
May     1.  Fort  Mason.  Cal., 

Tanks,  Pump,  Etc.,  Apr.    15 
May     1.  Washington.  D.  C. 

Cement,  Apr.     8 
May     1.  Sandusky,   O., 

Air  Compressor,  Apr.    22 
May     1.  Sandusky.   O..  ^  ... 

Pumps,  Apr.    22 
May    I.  Ottawa.   Ont.. 

Chain.  Apr.    22 
4.  Washington.  D.  C. 

Castings,  Apr.    15 


May 
May 
May 

May 
May 
May 
May 


4.  Washington,   D.   C, 

Luinber,  Piles.  Powder,  Etc.,  Apr.    15 


4.  Richmond,    Va., 
4.  McKeesport,    Pa., 


Cables,  Apr.    22 


Hose,  Apr.    22 

5.  Key  West   Barracks.   Fla., 
Lumber,  Oil,  Etc.,  Apr.    22 

6.  Chicago,    HI.. 
Vacuum   Cleaning   Plant,  Apr.    22 

6.  West   Point.  N.    Y.. 

Crushing   Plant,  Apr.    22 
May    11.  Washlnnton,    D.    C, 

Pipe.    Ranges,    Etc..  Apr.    22 
May    13.  Leavenworth,    Kan.. 

Iron  Fittings.  Apr.    22 
May    15.  Philadelphia,   Pa.. 

Rope,   Castings.   Etc.,  Apr.    22 
May   16.  Fort  Dade,  Fla.. 

Ice  Plant.  Apr.     8 
June  1$.  Quincy,  Mass.. 

Electric  Hoists,  Apr.     8 
June  SO.  New  Orleans,   La., 

Machinery,  Apr.    2; 


BIDS  ASKED 
Bridges. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Camden,  Ark.— Until  2  p.  m..  Apr.  25.  by 
W.  T.  Martin,  County  Judge,  for  construct- 
ing wood  or  steel  bridge  over  Two  Bayou. 

Savannah,  Qa.— Until  May  14.  by  County 
Commissioners,  G.  Reuben  Butler.  Clerk, 
for  furnishing  material  and  erecting  steel 
highway  drawbridge  over  Great  River  at 
Kings  Ferry. 

Chicago,    III Until    11   a.    m..   May   1,    by 

Department  IMblic  Works,  225  City  Hall, 
for  repairing  east  approach  to  ISth  St.  via- 
duct; separate  bids  are  also  asked  for  re- 
pairing  west   approach. 

Columbus,  Ind.— Until  May  5,  County  Aud- 
itor,  for  constructing  three  bridges. 

Delphi,  Ind.— Until  noon.  May  4,  by  County 
Auditor,  for  constructing  four  bridges. 

Greensburg,  Ind. — Until  1  p.  m..  May  5, 
by  Prank  E.  Ryan,  Coun^  Auditor,  for  con- 
structing four  reinforced  concrete  bridges 
and  one  steel  bridge  with  concrete  floor  and 
abutments. 

Lagrange,  Ind. — Until  2  p.  m.,  A^r.  28.  by 
County  Auditor,  for  construction  of  follow- 
ing: One  70-ft  iron  bridge,  one  32 -ft.  Iron 
bridge,  one  46-ft.  Iron  bridge,  three  12-ft 
Iron  bridges,  all  14  ft.  wide,  concrete  abut- 
ments; one  18-ft.  concrete  arch,  one  8x24 
concrete  arch. 

Laporte,  ind. — Until  10  a.  m..  May  5,  by 
County  Auditor,  for  constructing  three 
bridges  and  one  culvert  In  Michigan  City. 

Roclcvllle,  Ind.— Until  1  p.  m..  May  6.  by 
County  Auditor,  for  constructing  concrete 
piers  for  a  bridge. 

Rushvllle,  Ind.— Until  11  a.  m.,  Apr.  28.  by 
Albert  L.  Winshlp.  County  Auditor,  for  con- 
structing 10  arches. 

Rushvllle,  Ind.— UnUl  2  p.  m..  May  5,  by 
County  Auditor,  for  repairing  bridge. 

Washington,  Ind. — Until  May  5,  by  County 
Auditor,  for  constructing  Ave  bridges. 

PIkevllle,  Ky.— Until  noon.  May  18,  by 
County  Court  Clerk,  for  building  sub  and 
superstructure  of  a  bridge  over  the  Big 
Sandy  River  at  PIkevllle.  Certlfled  check 
for  S1,000  required  with  bid;  John  McDyer, 
Engineer,  Catlettsburg,  Ky. 

New  York,  N.  Y.— Until  2  p.  m.,  Apr.  23, 
by  James  W.  Stevenson,  Commissioner  of 
Bridges,  13  Park  Row,  for  constructliig  the 
footwolk  flooring  of  the  Blackwells  Island 
bridge  over  the  East  River,  between  the 
boroughs  of  Manhattan  and  Queens.  Se- 
curity required  Is  130,000. 

Cleveland,  O.— Until  11  a.  m..  May  2,  by 
County  Commissioners,  William  F.  Black, 
for  construction  of  bridge  work  per  report 
No.  1824  steel  concrete  bridge  In  Parma 
Township. 

Hamilton,  O.— Until  May  12,  by  J.  E. 
Brate,  County  Auditor,  for  repair  of  bridge 
abutment  in  Milford  Township. 

New  Philadelphia,  C— Until  noon.  Apr.  27. 
by  County  Commissioners,  for  construction 
of   several    bridges   and   culverts. 

Springfield,  O.— Until  Apr.  27,  by  Board 
Public  Service,  for  the  Burt  St.  bridge,  the 
steel  work  on  the  Wittenberg  Ave.  bridge 
over  Buck  Creek,  and  for  the  cement  work 
on  the  Limestone  St.  bridge. 

Washington  C.  H.,  O.— Until  May  8,  by 
H.  D.  ChaflSn,  County  Auditor,  for  super- 
structure of  two  bridges. 

Arapaho,  Okla — Until  May  6.  by  Wm.  B. 
Frame,  County  Clerk,  for  construction  of 
two  steel  bridges. 

St.  Thomas,  Ont. — Until  noon,  Apr.  24,  by 
James  A.  Bell.  City  and  County  Elnglneer, 
for  building  the  following  bridges:  (a)  A 
concrete  arch  bridge,  116  ft.  span,  over  Ket- 
tle Creek;  (b)  a  concrete  arch  span,  7S  ft. 
In  the  clear,  to  be  built  over  Catflsh  Creek 
at  the  Village  of  Orwell;  (c)  a  concrete 
beam  span,  40  ft,  to  be  built  over  Catflsh 
Creek  In  the  Township  of  Yarmouth  at 
Mapletcn. 

BoUdingB. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Florence,  Ala.— Until  3  p.  m..  May  26,  by 
James  Knox  Taylor.  Supervising  Architect. 
Washington,  D.  C,  for  the  construction  (In- 
cluding plumbing,  gas-ptping,  heating  ap- 
paratus, electric  conduits  and  wiring),  of 
the  U.  S.  Postofflce  at  Florence,  Ala. 

Little  Rock,  Ark.— Until  May  12,  by  8.  W. 


Beybum,  Secretary  Library  Board,  for  eUc- 
tric  wiring,  heating  and  plumbing  for  public 
library. 

Los  Angelea,  Cal.— Until  2  p.  m.,  llaj  U. 
by  C.  G.  Keyes,  Clerk  County  SupenrlilMi. 
for  material  and  labor  for  complete  cod- 
structlon  of  a  2 -story  and  basement  anna 
to  county  Jail  on  Buena  Vista  St.  Seinrate 
bids  will  be  received  on:  1st,  General  oon- 
structlon;  2nd,  plumbing,  etc.;  3rd,  pave 
plant  and  vacuum  vapor  heating  plant 

Henderson,  la.— Until  Apr.  30,  by  Cbarin 
Swaney,  for  erection  of  4-room  school  buiU- 
ing. 

Sioux  City,  la.— See  under  Bids  Asked- 
Water  Supply. 

Indianapolis,  Ind. — Until  10  a.  m..  Apr.  :4. 
by  Board  Public  Works,  for  electrical  voris 
at  City  Hospital. 

Fort  Riley,  Kan.— Until  10  a.  m..  Apr.  X 
by  Capt  W.  M.  Whitman.  Constructing  Q 
M.,  tor  furnishing  and  putting  In  place  dour 
and  window   screens   for  eight   buildings. 

Lawrence,  Kan. — Until  3:30  p.  m..  Mat  S. 
by  Edward  El  Brown.  Secretary,  for  labor 
and  material  tor  erection  of  a  mechanical 
laboratory  and  power  house  at  the  Stai« 
University.  John  F.  Stanton.  State  Archi- 
tect Topeka. 

Fort  Williams,  Me UnUl  11  a.  m..  May  >. 

by  Capt.  F.  J.  Morrow,  Constructing  Q.  JL 
Portland,  Me.,  for  construction,  pTumblnc. 
heating,  electric  wiring,  etc..  of  gj-mnadnm 
and  bowling  alley  at  Port  Williams. 

Port  Gibson,  Miss.— Until  May  4,  by  A.  K 
Brashear,  Chancery  Clerk,  for  InstalUsf 
steam  heating  plant  In  county  courtbooi* 
and  Jan. 

Fort  Lincoln,  N.  Dak.— Until  1:30  p  k.. 
May  II,  by  Bowers  Davis,  Constructing  Q. 
M.,  for  construction,  plumbing,  heating  and 
electric  wiring  of  a  gymnasium  and  boWUiic 
alley  at  this  post 

Brooklyn,  N.  Y — UnOI  II  a.  m..  Apr.  r 
by  C.  B.  J.  Snyder.  Superintendent  of  8eN»4 
Buildings,  Park  Ave.  and  59th  St.  Nn 
York,  for  Installing  electric  equipment  l!> 
new_publlc  school  155,  on  northwest  corarr 
of  Herkimer  St.  and  Elastem  Parkwir. 
borough  of  Brooklyn.  Security  required  li 
$6,000. 

Now  York,  N.  Y.— UnUl  II  a.  m.,  Apr.  r 
by  C.  B.  J.  Snyder,  Superintendent  of  School 
Buildings,  Park  Ave.  and  69tb  St.  for  tbr 
following  work:  Installing  heating  and  t«- 
tllatlng  apparatus  P.  S.  16.  Bronx,  securitt 
116,000:  alterations,  repairs,  etc..  for  poblk 
schools  1.  8,  16.  23,  41,  44.  107,  108,  IM.  ni 
Washington  Irving  high  school,  borougb  «( 
Manhattan;  installing  heating  and  vt^- 
tllating  apparatus  P.  a.  56.  Queens,  aetmin 
$12,000;  installing  heating  and  ventiUlirc 
apparatus  P.  S.  90.  Queens,  security  %^.v^. 
installing  Are  alarm  telegraph  system  'C 
public  schools  2,  3.  16  (old).  22.  24  and  :4 
borough  of  Richmond,  security  $1,200. 

Hamilton,  O.— Until  May  2,  by  John  KeUti 
Clerk  Board  of  Education,  for  remoddhx 
and  additions  to  two  school  buildings. 

Danville,  Pa.— Until  noon,  Apr.  SO.  by  I* 
Ij.  I.  Shomeaker,  Chairman,  care  H.  B 
Meredith,  M.  D..  Superintendent  for  cv- 
structlng  a  block  of  houses  for  State  Sm- 
vital  employes.  T.  P.  Reltmeyer.  Arcbltxl 
Willlamsport.   Pa. 

Norrlstown.  Pa — Until  2  p.  m..  Apr.  a  ^ 
John  L.  West.  Steward,  for  nurse's  boiB«  i* 
State  Hospital. 

Philadelphia,  Pa.— Until  3  p.  m..  Apr.  :i 
by  Directors  Academy  of  Natural  Scienrw 
for  constructing  an  addition  to  the  Acadm< 
buildings.  Wilson.  Harris  *  Richards.  Arri- 
itects.  1061  Drexel  Bldg. 

Phosnixvllle,  Pa.— Until  May  9,  by  9t>» 
Armory  Board,  B.  W.  Demmlng.  Secrrtw 
Harrlsburg,  Pa.,  for  constructing  armory  *' 
Phoenlxvllle. 

Fort  Lincoln,  Neb — Until  1:30  p.  m..  Hr 
11.  by  Bowers  Davis.  Constructing  Q  K 
for  construction,  plumbing,  heating  and  tif- 
trie  wiring  of  a  gymnasium  and  bovl^ 
alley  at  Fort  Lincoln. 

Chester,  S.  C— Until  S  p.  m..  May  li.  ■" 
James  Knox  Taylor,  Supervising  Ardiltic 
for  the  construction  (including  plumbiss 
gas-plplng,  heating  apparatus,  electric  oc- 
dults  and  wiring)  of  the  U.  S.  PostofBc*  'J 
Chester,  S.  C. 

Austin,  Tex.— Until  noon.  Apr.  SO.  by  ^ 
N.  McCalium.  Superintendent  of  Schools.  !'* 
steam  heating  equipment  for  high  sckc^ 
building.  Plans  with  Jno.  R.  Donndlir.  H- 
Congress  Ave. 

Houston.  Tex.— Until  S  p.  m..  May  »  *' 
James  Knox  Taylor.  Supervising  Architc<< 
Washington.  D.  C..  tor  the  construction  Cr 
eluding  plumbing,  heating  apporatua.  tif 
trie  conduits  and  wiring)  of  U.  S.  Fostodk; 
and  Court  House  at  Houston. 

Tyier,  Tex.— Until  3  p.  m..  Mar  ».  'T 
James   Knox   Taylor.   Superrlslng  AwAltert 
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WaAIngton,  D.  C,  for  th«  InBtallation  of  a 
conduit  and  electric  wlrlne  system  for  the 
U.  S.  Poatofflce  and  Court  House  buUdlnx 
It  Tjrier. 

Taeoma,  Wash. — Until  noon.  Apr.  27.  by 
Everett  U.  Qrlggs,  Secretary  Armory  Com- 
mlislon,  Court  House,  for  constructing 
armory  building.  Russell  &  Babcock,  Arcbl- 
tecu,  5S0  Provident  Bids.,  Taeoma. 

Waupun,  Wis.— Until  noon.  May  5,  by 
State  Board  of  Control,  Capitol.  Madison, 
Wis.,  for  constructing  a  binder  twine  fac- 
tory at  State  Prison.  Waupun.  H.  C.  Kocb 
k  Son,  Arcbltecta,  Milwaukee,  Wis. 

Roadt  aad  Streets. 

Bids  are  asked  on  following  work,  the 
notes    being     arranged     alphabetically      by 

•tates: 

Stockton,  Cai.— Until  10  a.  m.,  Apr.  2S,  by 
Eugene  D.  Graham.  Clerk  County  Super- 
vlMrs,  for  constructing  11,000  ft.  of  object 
lesaon  road.  Work  Is  to  consist  of  grading 
and  laying  oiled  macadam  pavement. 

Crawfordsvllls,  Ind. — Until  4  p.  m.,  Apr. 
37,  by  City  Clerk,  for  constructing  cement 
curbs  and  gutters  on  Walnut  St. 

Delphi,  Ind.— Until  noon.  May  4.  by  M.  Q. 
Hsun,  Cotmty  Auditor,  for  grading  and 
gnvellng  >  miles  of  road. 

Qrtensburg,  Ind. — Until  1  p.  m..  May  6, 
br  Frank  E.  Ryan,  County  Auditor,  for  the 
construction  of  9,506  ft.  of  macadamised 
road  In  Sand  Creek  Township;  1,3S5  ft.  In 
Clay  Township,  and  10,247  ft  in  Clay  Town- 
ship. 

Martinsville,  Ind.— Until  May  S,  by  B.  E. 
Thoroburg,  County  Auditor,  for  constructing 
4,000  ft.  (two  roads)   of  gravel  road. 

Munele,  Ind.— Until  10  a.  m..  May  1,  by 
Joseph  B.  Davis,  County  Auditor,  for  con- 
structing system  of  gravel  roads  in  Harrison 
Tovnshfp. 

Rockvllle,  ind^Untll  1  p.  m..  May  S.  by 
County  Auditor,  for  constructing  gravel 
road. 

Tipton,  Ind — UnUl  1  p.  m..  May  S,  by  J. 
B.  Barlow,  County  Auditor,  for  constructing 
IH  miles  of  gravel  road  In  Cicero  Town- 
ship. 

Vernon,  Ind.— UntU  May  4,  by  F.  U 
Thomas,  County  Auditor,  for  constructing 
1S.200  ft.  of  pike  road  In  Sand  Creek  Town- 
ship and  13,750  ft.  rock  road  In  Center, 
Geneva  and  Spencer  Townships. 

VIncennes,  Ind. — Until  2  p.  m..  May  6,  by 
John  T.  Scott.  County  Auditor,  for  con- 
structing 24,600  ft.  of  gravel  road  in  Vigo 
Township.  Bids  are  also  asked  on  4,200  tit. 
of  grave!  road  in  Johnson  Township. 

Washington,  Ind.— Until  May  6,  by  County 
Auditor,  (or  constructing  several  gravel 
roads. 

Baltimore,  Md.— UnUI  noon.  May  1,  by  W. 
W.  Crosby,  Chief  Engineer  Maryland  Oeo- 
logical  Survey,  for  grading  and  macadamis- 
ing about  6H  miles  of  road  in  three  sections. 

Rockvllle,  Md.— Until  noon.  Apr.  28.  by 
County  Commissioners,  Robt.  G.  Hilton, 
Clerk,  for  grading  and  macadamising  about 
one  mile  of  the  Bladensburg  road. 

Plymouth,  MIeh.— Until  2  p.  m..  Apr.  23. 
by  Frank  8.  Wilson,  Village  Clerk,  for  the 
construction  of  12,785  sq.  yds.  of  pavement, 
7.783  lln.  ft.  combined  curb  and  gutter, 
drainage,  etc.;  pavement  to  be  brick,  mac- 
adam, or  concrete  macadam,  as  the  council 
may  decide.  The  Riggs  St.  Sherman  Co.. 
Consulting  Engineers,  613  The  Naaby,  To- 
ledo, O. 

Ashevllle,  N.  C— Until  May  4,  by  M.  L. 
Reed.  Chairman  County  Commissioners,  for 
grading  about  7,200  ft.  of  Charlotte  St.  ex- 
tension. 

River  Vale  (P.  O.  Westwood),  N.  J.— Until 
3  p.  m..  May  7,  by  Township  Committee, 
J.  W.  B.  Duncan,  Clerk,  for  constructing  5 
miles  of  macadam  roads.  H.  O.  Hering,  Jr., 
Engineer,  Hillsdale.  N.  3. 

Albany,  N.  Y.— UnUl  May  4.  by  Frederick 
W.  Skene,  State  Engineer  and  Surveyor,  for 
the  completion  of  work  on  the  foliowing 
highways:  Road  No.  384.  Section  1.  town 
of  Fleming,  Cayuga  County:  Auburn-Seneca 
Falls  road.  Section  1,  No.  590.  in  the  town 
of  Aurellus.  Ca>uga  County;  and  Little 
Falls-East  Creek  road.  No.  456,  In  town  of 
Manhelm,   Herkimer  County. 

Brooklyn.  N.  Y.— UnUl  11  a.  m.,  Apr.  29, 
by  Bird  8.  Color,  Borough  President,  for 
regulating,  grading,  curbing  and  laying  side- 
walks on  Carroll  St  and  on  68th  St.  Carroll 
St.  work  includes  7,650  cu.  yds.  earth  ex- 
cavation and  68th  St.  work  Includes  9,850 
cu.  yds.  earth  excavation. 

Fort  Sloeum,  N.  Y. — Until  II  a.  m..  June 
1.  by  Constructing  Q.  M.,  for  construction 
of  roads,   sidewalks,   gutters,  drains,   etc. 

Cleveland,    O.— Until    May    «,    by    County 


Commissioners,  William  F.  Black,  Clerk,  for 
construction  of  brick  roadway  on  St  Clair 
road,  Euclid  Township. 

Paulding,  O.— Until  2  p.  m..  May  8,  by 
County  Auditor,  for  the  grading,  draining, 
culvertlng  and  macadamising  of  Wyatt  pike, 
divided  into  three  sections,  as  followsr  Sec 
1,  total  length  including  stone  approaches, 
27,302  ft.;  Sec.  2,  total  length  Including  stone 
approaches,  26,726  ft.:  Sec.  3.  total  length 
Including  stone  approaches,  26,546  ft  C.  I^ 
Straw,  Engineer. 

Youngstown,  O.— Until  noon,  Apr.  24.  by 
Board  Public  Service,  W.  H.  McMiUln, 
Clerk,  for  following  work:  Grading  Dewey 
Ave.;  paving  West  Federal  St.;  paving 
courts  around  Market  House  on  West 
Boardman  St. 

Lansdowne,  Pa.— UnUl  8  p.  m..  May  1,  by 
John  W.  Davis,  Borough  Clerk,  for  con- 
structing telford  macadam  pavement  on  sev- 
eral streets. 

Wllllamanort,  Pa.— Until  noon,  Apr.  27.  by 
J.  J.  Galbralth,  City  Clerk,  for  paving 
Washington  St. 

Orange,  Va,— Until  noon.  May  2.  by  W.  W. 
Sanford,  Chairman  County  Supervisors,  for 
constructing  16  miles  of  macadam  roads. 
Plans  with  County  Clerk,  and  with  State 
Highway  Commissioner,  Richmond,  Va. 

Fond  du  Lac,  Wis.— UnUl  3  p.  m..  May  7, 
by  Lk  A.  Pettlbone,  City  Engineer,  for  11,- 
000  sq.   yds.  of  cement  paving. 

Fond  du  Lac,  Wis.— Until  3  p.  m..  May  14, 
by  L.  A.  Pettlbone,  City  Engineer,  for  con- 
structing 11.000  sq.  yds.  of  brick  pavement. 
Ofllcial  advertisement  will  be  found  else- 
where in  this  Issue. 

Milwaukee,  Wis.— Until  10:30  a.  m.,  Apr. 
23,  by  Board  Public  Works,  Charles  J. 
Poetsch,  Chairman,  for  constructing  brick 
pavement  on  portions  of  Grove  St.,  Park  St.. 
and  Fond  du  Lac  Ave. 

Sewers. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Oaklsnd,  Cat Until   10  a.   m..  May  6,  by 

Board  Public  Works,  Walter  B.  Fawcett, 
Secretary,  for  construcUng  Intercepting 
sewer  on  2nd  St.  Bond  for  310,000  required 
of  successful  bidder. 

Danbury,  Conn. — Until  8  p.  m.,  Apr.  27, 
by  Chas.  O.  Brown,  City  Einglneer,  for  con- 
strucUng sewers,  the  work  Including  10,898 
lln.  ft  6-in..  11,109  lln.  ft  8-in..  2.344  lln.  ft 
10-ln..  550  lln.  ft  12-in..  851  lln.  ft.  20-ln., 
and  3,773  lln  ft.  24-in.  vitrified  sewer  pipe, 
108  lln.  ft.  24-in.,  12  lln.  ft  20-in.,  and  12 
lln.  ft.  10-in.  cast'  iron  pipe,  90  brick  man- 
holes (complete). 

Washington,  D.  C— Until  noon,  Apr.  29. 
by  District  Commissioners.  Room  43.  Dis- 
trict Bldg.,  for  construction  of  sewers. 

Clinton,  Is.— Until  8  p.  m.,  Apr.  28,  by 
William  E.  Hayes,  City  Clerk,  for  construct- 
ing sewers  In  Sec.  E  of  District  No.  4,  the 
work  Including  4,045  ft.  9-in.,  371  ft  10-in.. 
750  ft  12-in..  I20  ft  IS-in.,  307  ft.  18-ln.,  466 
ft  20-ln.,  and  1.157  ft.  24-ln.  pipe  sewer.  19 
manholes,  5  flushtanks,  20  catch  basins.  111 
cu.  yds.  rock  excavaUon. 

Qrlnnall,  la.— Until  Apr.  25,  by  City  Clerk, 
for  constructing  18,400  ft  of  pipe  sewer,  ac- 
cording to  reports. 

Chicago,  III.— UntU  11  a.  m.,  Apr.  28.  by 
Department  Public  Works,  Room  221.  City 
Hall,  for  connecting  lateral  sewers  to  the 
intercepting  sewer  on  Sees.  2  and  3. 

Aurora,  Ind — Until  Apr.  27,  by  City  aerk, 
for  constructing  sewer  system  No.  1. 

Evansvllle,  Ind. — UnUl  Apr.  25.  by  Board 
Public  Works,  W.  P.  Wunderllch,  Clerk, 
for  constructing  sewer  for  drainage  of  La- 
fayette  Ave.     Estimated  cost  is  126.088. 

Red  Wing,  Minn.— UnUl  7:30  p.  m..  May  1. 


"gu 


by  Board  Public  Works,  C.  H.  Meyer,  City 
Clerk,  for  constructing  500  ft.  of  3H  ft.  x 
5H  ft.  concrete  sewer  In  Broad  St..  and  800 
ft.  of  6  ft.  circular  concrete  sewer  from 
Bush  and  10th  Sts. 

Brookiyii.  N.  Y.— Until  11  a.  m..  Apr.  29. 
by  Bird  S.  Coler,  Borough  President,  for 
furnishing  labor  and  material  required  for 
constructing  temporary  screen  chamber  at 
outlet  of  Kings  (Jounty  sewer;  also  for  the 
compIeUon  of  silt  and  trap  basin  at  Paer- 
degat  basin  and  Flatlands  Ave.  Security 
required  Is  $1,000. 

Woonsocket,  R.  I — Until  2  p.  m.,  Apr.  23. 
by  Sewer  Commissioners,  Frank'  H.  Mills, 
City  Engineer,  for  doing  what  excavation 
may  be  necessary,  and  furnishing  the  mate- 
rial for  building  a  Alter  bed,  about  135  ft.  by 
250  ft.,  and  5  ft.  deep. 

Merrill,  Wis.— Until  7:30  p.  m..  Apr.  28.  by 
B.  T.  Lambert,  City  Clerk,  for  constructing 
sewer. 


Milwaukee,  Wis.— UntU  10:30  a.  m..  Apr. 
23.  by  Board  PubUc  Works,  Charles  X 
Poetsch,  Chairman,  for  constructing  bouse 
drains  and  water  service  connections  on 
Highland  Boulevard. 

Milwaukee,  Wis.— UntU  10:30  a.  ro.,  Apr. 
23,  by  Board  Public  Works,  Charles  J. 
Poatach.  Chairman,  for  constructing  a  con- 
crete relief  sewer  in  east  sewerage  districts. 
Certified  check  for  33,600  required  with  bid. 

Water  Supply. 

Bids  are  asked  on  following  work,  th* 
notes  being  arranged  alphabetically  by 
states : 

Qrand  Junction,  Colo. — Until  Apr.  26,  by 
Orchard  Mesa  Irrigation  District,  (or  con- 
strucUon  of  an  irrigation  system  near  this 
city,  the  work  to  Include  furnishing  pumps. 

Sipe,  open  canal  laterals,  etc.  Frank 
chwalbach   Is  Consulting  £^igineer. 

Grinnell,  la — Until  Apr.  26,  by  City  Clerk, 
for  construcUng  18,400  ft.  of  water  main, 
according  to  reports. 

Sioux  City,  la.— UnUl  noon.  May  11,  by 
ET.  E.  Hosmer.  County  Auditor,  (or  the 
buUding  of  a  pumping  and  power  plant,  in- 
cluding machinery;  also  for  repairs  on  the 
hospital  building  and  for  the  electric  wiring 
of  the  various  buildings  at  the  county  poor 
(arm.  G.  W.  Burkhead,  Architect,  Sioux 
City. 

Milan,  Mich.— UntU  1  p.  m..  May  4,  by  W. 
P.  Gregory,  Village  Clerk,  (or  the  construc- 
tion o(  a  waterworks  system  under  five 
separate  divisions,  or  (or  the  complete  sys- 
tem. Divisions  o(  work  and  material  to  be 
(umished  may  be  as  (oUows:  (1)  Storage 
reservoir  complete;  (2)  elevated  steel  tank: 
(3)  power  house,  power  equipment,  etc.;  (4) 
about  25,000  (t.  cast  iron  pipe,  also  valves, 
gates  and  hydrants;  (6)  trenchlngs  and  1^- 
Ing  pipe,  setUng  valves,  hydrants,  etc. 
Riggs  A  Sherman  Co.,  Engineers,  Toledo,  O. 

Columbus,  Miss.— Until  May  30,  by  H.  L. 
White(ord,  President  Trustees,  Mississippi 
Industrial  Institute  and  College,  (or  plans 
and  speclflcaUons  (or  construction  o(  steel 
tank  to  hold  50,000  gallons,  supported  on 
steel  (rame  100  (t   high. 

Hamilton,  O.— UnUl  Apr.  25,  by  Board 
Public  Service,  (or  pipe  and  fittings  for  en- 
largement and  reinforcement  of  city  water 
works. 

Harrlsburg,  Pa — UnUl  noon.  Apr.  27,  by 
O.  G.  Kennedy,  Secretary  Water  Depart- 
ment for  pipe  and  construcUng  water  main. 

Bzcamtioii,  Earth  and  Rock. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Bridgepert,  Conn.— Dredging.— Until  noon. 
May  13,  by  MaJ.  Harry  Taylor,  U.  S.  Ehigrs., 
New  London,  Conn.,  (or  dredging  In  Bridge- 
port Harbor. 

Hampton,  la.— Tile  Drain.— UnUl  Apr.  24, 
by  Frank  G.  Luke,  County  Auditor,  (or  con- 
structing tUe  drain  in  Marion  Township. 

Newcastle,  Ind.— Drain. — Until  noon,  Apr. 
29,  by  N.  Nicholson,  County  Drainage  Com- 
missioner, (or  constructing  five  sections  o( 
a  drain. 

New  Orleans.  La.— Levee  Work.— UnUl  11 
a.  m..  May  8,  by  Maj.  J.  F.  Mclndoe,  U.  S. 
Engrs..  1539  Louisiana  Ave.,  (or  construct- 
ing about  290,000  cu.  yds.  o(  new  levee  at 
Hard  Times  in  the  Lower  Tensas  Levee 
District 

Anoka,  Minn — Ditch  Work.— Until  1:30  p. 
m.,  Apr,  28.  by  Arthur  A.  Caswell,  County 
Auditor,  (or  construction  o(  County  Ditch 
No.  44.  EsUmated  cost  o(  main  ditch  and 
branches  is  321,176.  Morgan  &  Wilson,  Ein- 
gineers,  St.  Cloud,  Minn. 

Fort  Sloeum,  N.  Y.— Earth  FIHlng.— .UntU 
9  a.  m.,  June  1,  by  Constructing  Q.  M.,  (or 
earth  filling  behind  sea  walls  at  this  post. 

PotUvllie,  Pa.— Earth  Work.— Until  6  p. 
m.,  Apr.  25,  by  W.  D.  Pollard.  General  Man- 
ager, PottsviUe  Water  Co.,  for  compleUon 
of  earth  emtmnlcment  of  Wolf  Creek  Reser- 
voir. 

Norfolk,  Va.— Dredging.— Until  noon.  May 
15,  by  Maj.  Joseph  E.  Kuhn,  U.  S.  Engrs., 
for  dredging  Appomattox  River,  Va. 

Edmonton,  Alberta. — Railroad  Grading. — 
Advices  from  this  city  state  that  the  Grand 
Trunk  Pacific  Ry.  will  let  a  contract  on 
May  15  (or  grading  its  line  from  the  Mac- 
leod  River  for  a  distance  of  100  miles  west 
The  contract  for  the  grading  of  the  next  80 
miles  to  the  west  will  be  let  on  June  22.  B. 
B.  Kelllher,  Montreal.  Que.,  la  Chief  Engi- 
neer. Grand  Trunk  Pacific  Ry.  C.  C.  'V^n 
Arsdol.  Edmonton,  is  Division  Engineer. 

Osnabruck       Center,      Ont — Drain.— Until 
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June  1,  by  H.  B.  Hodglns,  City  Clerk,  for 
constructing  Grantley  Creek  Drain.  Elatl- 
mated  cost  is  $14,100,  and  Magwood  & 
Walker,  Cornwall.  Ont.,  are  the  Eagineers. 

Misoellaneoiu. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Chica0O,  III.— Transporting  Garbage.— Un- 
til 11  a.  m.,  Apr.  30,  by  Department  Public 
Works.  224  City  Hall,  for  transporting  gar- 
bage from  certain  places  on  Chicago  Hlver 
and  Its  branches  to  city  garbage  reduction 
plant.  39th  and  Iron  Sts. 

Chlca0O,  III.— Dock,  Dredging.— Until  10  a, 
m..  May  9,  by  Col.  W.  H.  Blxby.  U.  S. 
E!ngrs.,  for  dock  construction  In  Chicago 
River  and  for  dredging  In  Calumet  River. 

Chicago,  III — Concrete  Walls.- Until  4  p. 
m..  Apr.  28.  by  Special  Park  Commission, 
A.  W.  CKNelU.  Secretary,  118  City  Hall,  for 
construction  of  two  concrete  retaining  walls 
at  Holden  municipal  playground. 

Baltimore,  Md.— Grading.— Until  11  a.  m., 
Apr.  29.  by  Sewerage  Commission,  904  Amer- 
ican BIdg..  for  grading  lot  at  Monument  St. 
and  Highland  Ave.,  requiring  removal  of 
l.COO  en.    yds.   of  material. 

Portland,  Mo^Wharf.— Until  noon.  May 
14.  by  Maj.  Geo.  A.  ZInn,  U.  S.  Bngrs..  637 
Congress  St..    Portland,   for   concrete   wharf. 

Holland.  Mich.— Pier  Work.— Until  3  p.  m.. 
May  13.  by  CoL  M.  B.  Adams.  Corps  of  IBa- 
glneem,  il  Park  St.,  Grand  Rapids.  Mich., 
for  repair  of  south  pier  at  Holland,  Mich. 

NatefMS.  Misa^Street  Lighting.— Until  4 
p  m  May  «.  by  Geo.  T.  Ensele,  City  Clerk, 
frir  l.arhtln«  the  streets  of  the  city  of  Nat- 
'•r.*«  tt/r  a  l«rm  of  Ave  years  from  Mar.   1, 

***w  York,  M,  V^Ferry  Boat  Repairs.- 
r-',.  n'lttn.  Apt.  2«,  by  Allen  N.  Spooner. 
'■^.r.-.ir..««./<».»T  of  Docks,  Pier  A,  Battery 
f-"  !^>r  rurniahlng  all  the  labor  and  mate- 
-M.n  r^,-„ttA  Un  repairing  the  municipal 
'*'■  .•^utm  tit  fAhirr  floating  ferry  property 
V       "  /^iMfiauint,  and  fumlahing  and  de- 

>"''.«  «'..*'>:llaine(itMi  suppUea  therefor.  8e- 
■<„<•'   /    /trt„f*a   Ut  »3,20«. 

«VK<*«  rUtM,  M.  V,— Power  House.  Etc.— 
'  -  ,\  ».  to..  May  1,  Chauncey  T.  Secor. 
''  -.t.-uAt,  Oxnmitlce,  for  all  material  and 
.,  ..•.-  r*/<vlr«d  for  th*  construction  of  a  de- 
^i',-»t*/i  tjxUtr  and  power-house  for  the 
V» .  r  V -jMrtft  Ojunty  Court  House  at  White 
<■*■<  •  t  hUlm  are  also  asked  for  the  con- 
••"  -■<«'<«(  <yf  the  central  power  plant  and  for 
kU-otu    aod    return    connections   between   the 

r •'/»*->  uUuit  and  new  Supreme  Court  and 
<4iJ  tH  K*<-ord«.  and  for  temporary  steam 
KI.4  rvtum  connections  to  the  present  buUd- 
>!■«.  I»rd  *  Hewlett,  ArchitecU.  345  Fifth 
Ave..  New  Tork. 

Cincinnati,  O. — Garbage  Disposal.— Until 
May  7.  according  to  reports,  by  Kdwln  Hen- 
derson. City  Clerk,  for  the  collection,  re- 
moval and  disposal  of  garbage,  dead  ani- 
mals, etc..  for  periods  of  one  and  five  years 
after  June  1,  1908. 

Columbus,  O. — Iron  Pence.— Until  Apr.  24. 
by  Board  Public  Service,  for  furnishing  and 
erecting  1,490  lln.  ft.  of  Iron  fence  at  water 
purlflcatlon  works. 

Fort  Slocum,  N.  Y.— Sea  WaU.— Until  10 
a.  m..  June  1,  by  Constructing  Q.  M.,  for 
construction  of  sea  wall  at  this  post. 

Richmond,  Va — Installing  Cables. — See 
under  Bids  Asked — Materials,  Machines. 
Supplies,  Tools,  E:tc. 

Edmonton,  Alberta.— Electric  Plant.— Until 
May  1.  by  R.  R.  Keely,  City  Engineer,  for 
erecting  building  for  municipal  electric  light 
plant  to  t>e  operated  by  producer  gas  en- 
gines. E^stimated  cost  Is  $20,000  and  plant 
la  to  have  capacity  of  700  K.  W. 


Ottawa,  Ont — Wharf  E^ztenslon.— Until  4 
p.  m..  Apr.  27.  by  Fted  Gellnas.  Secretary, 
Department  Public  Works.  Ottawa.  Ont.. 
for  the  construction  of  an  extension  to  the 
wharf  at  Campbellton,  Restlgouche  County, 
N.  B. 

II*terial»,Mwchine«,SttppUes,Tool«,Btc. 


Bids  are  asked    on 
notes     being     arranged 
states: 


following    work, 
alphabetically 


the 
by 


Washinoton,  D.  C— Pipe,  Ranges.  Etc.- 
UnUI  10:30  a.  m..  May  11.  by  Lt.  Col.  H.  F. 
Hodges.  General  Purchasing  Officer,  Isth- 
mian Canal  Commission,  for  supply  under 
Circular  437,  ranges,  sanitary  fixtures,  iron 
pipe  and  fittings,  lead  bends,  brass  solder 
nipples,  hose  bibbs,  valves,  pipe  brackets, 
steam  trap,  steam  whistle,  steam  syphon, 
gaskets,  pipe  covering,  machine  and  stove 
bolts,  reamers,  blacksmith's  tools,  anvils 
and  forges,  bollermaker's  clamps,  bilge 
pumps,  chain  hoist,  condenser  tubes,  hinges, 
painter's  brushes,  flue  brushes  and  cleaners, 
dishes,  kitchen  utensils,  water  coolers, 
butcher  blocks,  cuspidors,  milk  cans,  laun- 
dry nets,  mop  heads,  toweling,  napkins, 
waiter's  jackets,  needles,  office  tables  and 
desks,  chairs,  filing  cabinets,  etc. 

Key  West  Barracks,  Fla.— Lumber.  Oil. 
Etc.— Until  11  a.  m..  May  5,  by  Capt.  Conrad 
H.  Lanza.  Q.  M.,  for  lumber,  paints,  oils, 
hardware,  etc. 

Chicago,  III. — Vacuum  Cleaning  Plant. — 
Until  4  p.  m..  May  «.  by  H.  G.  Wilson.  Act- 
ing Secretary  Chicago  Public  Library,  for 
Installation  of  a  vacuum  cleaning  plant. 

Chicago,  lil^— Lumber.— Until  11  a.  m.. 
Apr.  27.  fay  Department  Public  Works,  225 
City  Hall,  for  furnishing  and  delivering  to 
the  Bureau  of  Streets  of  the  Department  of 
Public  Works  all  the  lumber  of  the  various 
sizes,  lengths  and  finish  as  may  be  required 
during  the  term  ending  Dec.  31,  1908. 

Chh:ago,  111.— Cedar  Blocks.— Until  II  a. 
m..  Apr.  27.  by  Department  Public  Works. 
225  City  Hall,  for  furnishing  and  delivering 
to  Bureau  of  Streets.  Department  of  Public 
Works,  all  cedar  blocks  that  may  be  re- 
quired during  the  term  ending  Dec.  31.  1908. 

Leavenworth,  Kan.— Iron  Fittings.— Until 
10  a.  m..  Btoy  13,  by  R.  V.  La  Dow,  Super- 
intendent of  Prisons,  Department  of  Jus- 
tice. Washington.  D.  C.  for  furnishing  and 
delivering  at  the  United  States  Penitentiary. 
Leavenworth.  Kan.,  Iron  fittings  for  down 
draft  brick  kiln. 

New  Orleans,  La.— Machinery.- Until  3  p. 
m..  June  $0.  by  Sewerage  and  Water  Board. 
P.   S.   Shields.   Secretary,   for  electrical   and 

Sumplng    machinery    for    Algiers    Sewerage 
tation  "C."     Official  advertisement  will  be 
found  elsewhere  in  this  Issue. 

Milan,  Mich.— Pipe,  Etc.— See  under  Bids 
Asked — Water  Supply. 

Minneapolis,  Mlnn^Tools.  Hardware.— 
Until  7:30  p.  m..  Apr.  24.  by  L.  A.  Lydiard. 
City  Clerk,  for  furnishing  the  city  with  tools 
and  hardware,  according  to  specifications 
on  file  In  the  office  of  the  Supervisor  of 
Water  Works. 

Minneapolis,  Minn. — Crushed  Limestone.- 
Until  7:30  p.  m..  Apr.  24.  by  U  A.  Lydlard, 
City  Clerk,  for  furnishing  the  city  with 
crushed  limestone  to  be  used  In  paving  con- 
struction during  the  season  of   1908. 

Brooklyn,  N.  Y.— Drawing  Materials.- 
Until  II  a.  m..  Apr.  29.  by  Bird  S.  Coler, 
Borough  President,  for  furnishing  and  de- 
livering drawing  materials  to  Bureau  of 
Sewers.     Security  required  Is  $900. 

New  York,  N,  Y — Cement,  Riprap.— Until 
noon,  Apr.  27,  by  Allen  N.  Spooner,  Com- 
missioner of  Docks.  Pier  A,  Battery  PI.,  for 
furnishing  and  delivering  10,000  bbls.  of  ce- 


ment and  for  furnishing,  delivering  and  put- 
ting in  place  20.000  cu.  yds.  of  riprap  atone 

New  York,  N.  Y.— Broken  Stone.— Until 
noon,  Apr.  23,  by  Allen  N.  Spooner.  Com- 
missioner of  Docks,  Pier  A.  Battery  R,  for 
furnishing  and  delivering  3.000  cu.  yds.  or 
broken  stone. 

West  Point,  N.  Y.— Crushing  Plant— Cntil 
noon.  May  6,  by  Quartermaster.  U.  8.  A. 
West  Point,  for  stone  crusher  plant,  sifam 
engine  and  boiler. 

Sandusky,  O.— Pumps.— Until  May  i,  bi 
Board  Public  Service,  A.  J.  StoU.  PresidenL 
for  furnishing  and  installing  two  <.(KiC,w4 
gallon  centrifugal  pumps,  with  direct  con- 
nected reciprocating  or  turbine  condenknt 
engines. 

Sandusky,  O.— Air  Compressor.— Until  llaj 
1.  by  Board  Public  Service.  A.  J.  8toL 
President,  for  furnishing  and  erecting  tat 
duplex  air  compressor,  steam  driven,  duplti 
steam  cylinders,  duplex  compound  air  c}Un- 
ders.  with  fly-wheel  connectlona.  to  be  con- 
structed to  deliver  1.000  cu.  ft.  free  air  »t  5 
lbs.  pressure,  with  steam  tmiler  pressure  at 
80  lbs.,  to  ooerate  with  about  150  r.  p.  m. 

Youngstown,  O.— Hydrants.— Until  Apr.  :; 
by  W.  H.  McMlllln.  Clerk  Board  PuWio 
Service,   for  furnishing  60   fire  hydranu. 

McKeesport,  Pa.— Hose. — Until  4  p.  m. 
May  4.  by  C.  B.  Soles.  City  Controller,  lor 
furnishing  1.000  ft.  of  fire  hose. 

Norrlstown,  Pa. — Sewer  Pipe.  E!tc.— Until 
8  p.  m..  Apr.  30.  by  this  place,  for  acw«r 
pipe,  curb,  etc.  S.  Cameron  Corson  la  En- 
gineer. 

Philadelphia,  Pa.— Rope,  Castings.  Ele- 
Until  1  p.  m..  May  15.  by  the  Comnuodlnc 
Officer.  Frankford  Arsenal,  for  fumishtej 
during  the  fiscal  year  ending  June  30.  IMS. 
cloths,  ropes  and  threads,  forage,  steel  uii 
Iron,  seamless  copper  tubing,  tin,  zinc.  \taA 
and  antimony,  iron  castings,  ortriase 
metals,  hardware,  plumbing,  steam  fllUat 
and  electrical  supplies,  leather  and  canru 
belting,  lumber,  fuel,  chemicals,  oifai  mi 
paints,  paper .  strawboard  and  chipbunl 
tools  and  miscellaneous  articles. 

Richmond,  Va.— Cables.— Until  «  p.  m. 
May  4.  by  L.  S.  Jones.  Secretary  Fire  Com- 
missioners, for  furnishing  bunched  cables 
copper  conductors,  rubber  and  paper  Insu- 
lated; also  proposals  for  installing  the  mi 
cables,  putting  on  pot-beads,  making  Jotnu 
etc..  as  per  specifications  and  drawiiigi  to 
be  had  on  application  to  W.  H.  Thompaoo. 
Superintendent  of  Fire  Alarm  Telegnph. 
City  Hall. 

Ottawa,  Ont — Chain.- Until  May  1.  by  F. 
Gourdeau.  Deputy  Minister  of  Marine.  Otta- 
wa, for  3,974  fathoms  of  chain  with  shack- 
les and  swivels. 

CONTRACTS  LBT. 

The  following  contracts  have  been  let  re- 
cently : 

Annlston,  Ala. — Sidewalks. — J.  S.  CnnnUI4: 
Co.,  Montgomery,  Ala.,  at  85  cts.  per  *, 
yd.  for  constructing  several  blocks  of  ;)>- 
walks  for  city. 

Fort  Morgan,  Colo. — Sewer  System.— K* 
were  received  March  31  by  this  city.  C.  H 
Meeker,  Consulting  Engineer,  HcCook.  Net. 
for  constructing  a  sanitary  sewer  ar>t«« 
the  contract  being  let  to  W.  W.  Cot*  « 
Son.  Junction  City,  Kan.,  at  $5<,*45.  TV 
work  is  to  be  paid  for  In  6  per  cent.  1  i' 
20  year.  Local  Improvement  Bonds.  I*- 
bids  received  on  the  work  were  as  foUom 
(I)  standing  for  Davis  &  Heuser.  (}>  I'' 
Connally  &  McGovem.  (3)  for  Kats-Cnk 
Construction  Co.,  (4)  for  J.  R,  Gordon.  >'' 
for  Doyle  &  Schwartz,  (8)  for  J.  J.  I>oni.l- 
gan,  (7)  for  Serrie  Bros..  <8)  for  W  H 
Cook  A  Son,   (9)   for  M.   Ford: 


BIDS  RECEIVED  MAR.   31   AT  FORT   MORGAN.    COLO..    FOR    CONSTRUCTING  SEW    ER   SYSTEM. 

(I)  (2)  (3)  (4)  (5)  <«)  (7)  <8)          i> 

Price  Price  Price  Price  Price  Price  Price  Pri<-e    Prire 

Bid.  Bid.  Bid.  Bid.  Bid.  Bid.  Bid.  Bid.      Bt<i 

%  In.    sewer.   58.000  lln.    ft $       .80  $       .64  $       .66  $       .80          $       .72  $       .75  $       .73  $  .66     $     "• 

10  In.   sewer,  3.100  lln.  ft 1.00  .76  .87  .90  .77  .82  .81  .77           S4 

12   in.   sewer,  6,300  lln.    ft 1.25  1.00  1.00  1.10  .89  .89  .96  .88        lo: 

ir.   in.   sewer.  2,400  lln.    ft 1.40  1.20  1.50  1.50  1.12  l.IO  1.22  1.20        lO 

»  In    cast  Iron  sewer,  10  lln.   ft...              2.00  3.00  2.00  1.50  2.65  1.50  1.22  1.30 

10  III.   i»iit  iron  sewer,   10  lln.   ft...               3.00  3.25  2.50  1.75  3.75  2.10  1.60  l.«S 

12  In    (ASt  Iron  sewer.   10  lln.  ft...              5.00  4.00  3.00  2.00  4.25  2.50  1.95  2.00 
0,11. 1     16    In.     C.     Iron     Piling,     48 

lln.    ft 500.00  791.00  450.00  575.00  4.50  350.00  335.00  500.00     SWS" 

I'-,  ii..'inhol<-H.    1.200  vlrt-F-6,   1,200.               5.75  4.50  4.75  8.00  4.65  5.00  4.50  4.50        4  5« 

/     n  i«li   tMnkM.   8   ft.' deep,    27 80.00  75.00  60.00  87.50  74.00  66.00  92.00  70.00      'S.9» 

l-.n-a   virt.   fl.  flush  tanks.  10  ft.                 B.OO  4.50  4.75  8.50  2.00 

•^    111     (CJilv.     pipe    and     connections.  6.00  3.50  3.50        *.*• 

4 'M  fl   .2.1  .25  .18  .20  .25  .20  .27  .35     i: 

'I'.iMt     (a)  $69,845   (b)  $.56,739  <c)  $.'i8.169  <d)  $71,595  (c)  $60,156    (d)  $61,805  (e)$61.686   (f)  $56,645  

T'l  ».•  <ornpl<-«-d  (a)  Dec.  31.  1908:  (b)  Apr.  1.1909;  (c>  Dec.  1.  1908:  <d)  Nov.  1,  1908:  (e)  Nov.  16,  1908;  (f)  Nov.  30,  1»08 
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Leidvllle,  Colo. — Brldtre.— Pueblo  Bridge 
Co.,  Pueblo.  Colo.,  at  »4,000,  for  construct- 
iog  reinforced  concrete  bridge  over  Arkan- 
sas River  on  road  between  this  place  and 
Twin   Lakes. 

Augusta,  Qa. — Brick  Paving. — Georgia 
Vltriiled  Brick  &  Clay  Co.,  for  paving  Mc- 
Klnne  St.  with  brick. 

Mount  Carmel,  III. — Paving. — Samuel  Mon- 
roe It  Son.  Portsmouth,  O.,  were  awarded 
contract  Apr.  10,  for  paving  for  this  city 
at  $13,478.  the  itemized  bid  being  as  fol- 
lows: 980  cu.  yds.  earth  and  macadam  ex- 
carallon  at  $0.38:  1,731  ft.  limestone  curb 
at  0.80;  870  ft.  resetting  atone  curb  and 
gutter  at  10.20:  8.747  sq.  yds.  brick  pave- 
ment Including  2  In.  sand  cushion  at  $0.90: 
S.T47  sq.  yds.  cement  fliler  at  $0.12:  758  cu. 
yds.  of  crushed  stone  at  $1.50:  8.747  sq.  yds. 
old  macadam  to  resurface  and    roll  at  $0.21. 

Indimapolla,  Ind, — Garbage  Disposal. — 
Board  Public  Works  has  awarded  contract 
for  the  collection  and  disposal  of  ashes 
and  sweepings  to  Gebber  &  Henry,  at 
t3i,$00. 

Battle  Ground,  Ind. — Monument. — McDon- 
ald &  Sons  Co.,  Buffalo,  N.  T.,  at  $24,500, 
for  construction  of  granite  monument  for 
Tippecanoe   Battlefleld. 

(Trawfordsvllle,  Ind,  —  Bridge,  —  County 
Comraissioners  have  awarded  bridge  con- 
tracts as  follows:  The  BIkhart  Bridge  Co.. 
the  Offield  bridge,  $1,489;  William  S.  Hard- 
ing, the  Demaree  bridge.  $955:  the  Na- 
tional Cement  Co.,  of  Indianapolis,  the 
Glenn  bridge,  $330;  the  ClifT  Hall  bridge, 
$617;  the  Goodbar  arch,  $216:  and  the  Y. 
P.  Hall  bridge,  $317;  and  David  L.  Relchard, 
the  Mercer  bridge,  $325,  and  the  Kesier 
bridge,  $420. 

Auburn,  Ind.— Bridge  Work.— C.  M.  Rey- 
nolds at  $2,957  and  $7  per  yard  for  extra 
roncrele  for  constructing  13  bridges  for  De 
Kalb  County. 

Lebanon,  Ind, — Bridges. — John  Huffner., 
Lebanon,  for  constructing  four  bridges  in 
Boone  County;  J.  F.  Pierce,  Delphi,  Ind., 
for  constructing  eight  bridges  in  Boone 
County. 

Logansport,  Ind.— Gravel  Road. — D.  H. 
Snider,  at  $2,375.  for  constructing  gravel 
road  In  Clinton   Township. 

Wichita,  Kan.  —  Bridge,  Etc.— Canton 
Bridge  Co.,  at  $9,474  for  constructing  con- 
crete bridge  over  drainage  canal  on  East 
Douglas  Ave.;  Blake  &  McCabe  at  $1,280, 
for  constructing  retaining  walls  for  concrete 
bridges  on   the  drainage   canal. 

WIchKa,  Kan.— Bridge  Work.— County 
Commissioners  have  awarded  folowing  con- 
tracts: C.  K.  Carr,  for  two  220  ft.  bridges 
to  be  built  on  piles  at  $1,198  for  fir,  or 
11,173  for  ash;  Wichita  Construction  Co.,  for 
a  40  ft.  pile  bridge  in  Afton  Township  to 
cost  $275;  another  to  be  built  over  the  Little 
River  at  a  cost  of  $1,450.  and  the  third  a 
J2-ft.  steel  bridge  in  Grant  Township  to 
<-06t  $725. 

Louisville,  Ky. — Sewers. — American  Engi- 
neering &  Construction  Co.,  112  Clark  St.. 
Chicago,  III.,  at  $216,913  has  been  awarded 
contract  for  constructing  Sec.  C  of  Southern 
Outfkll  Sewer.  Bids  for  the  work  were 
opened  Apr.  2,  the  Itemized  bid  of  the 
American  Engineering  &  Construction  Co.' 
being  as  follows:  825  lln.  ft.  earth  excava- 
tion and  refill,  $25;  1,979  lln.  ft.  earth  ex- 
cavation and  refill,  $25:  1,402  lln.  ft.  earth 
excavation  and  refill,  $26;  4,206  Itn.  ft.  con- 
crete masonry,  $19.25;  106  cu.  yds.  additional 
concrete  masonry,  $10:  4.206  lln.  ft.  reinforc- 
ing metal  (plain  square  bars),  $5.25;  4.206 
lln.  ft.  reinforcing  metal  (corrugated  bars), 
$5.50;  4,206  lln.  ft.  reinforcing  metal  (cup), 
$5.50;  106  cu.  yds.  earth  excavation  below 
masonry.  $1.50;  100  cu.  yds.  gravel  refilling 
below  masonry,  $1.50;  307  lln,  ft.  manholes, 
$5:  1.200  lln.  ft.  8  In.  underdraln,  $0.40;  3,000 
lin.  ft.,  10  In.  underdralns,  $0.45;  cleaning 
up,  $2,000. 

New  .Orleans,  .  La. — Supplies. — Sewerage 
and  Water  Board  has  awarded  contracts  for 
supplies,  as  follows:  Hose,  C.  A.  Patterson 
&  Co.;  boots,  the  Whitney  Sloo  Co.;  bricks, 
cements.  Are  clay,  terra  cotta  pipe,  the 
Carolina  Portland  Cement  Co.;  cement,  terra 
cotta,  etc.,  Allen  Tupper  &  Co.;  red  brick, 
sand,  gravel,  shells,  etc.,  the  Jahncke  Navi- 
gation Co.;  telephone  poles,  the  Southern 
Saw   Mill   Co. 

Chlcopae,  Mast.  —  Sidewalk.  —  Alphonse 
Boulllara,  for  sidewalk  work  for  ensuing 
year.     Contract  amounts  to  about  $5,000. 

Grand  Rapids,  Mich. — Sewer. — Bids  were 
received  Apr.  9,  by  this  city,  L.  W.  Ander- 
son, caty  Engineer,  for  constructing  South 
Front  St.  sewer,  the  contract  being  award- 
ed to  Charles  J.  Carpenter,  Grand  Rapids, 
Mich.,  at  $92,286.  The  work  consists  of 
attout  4,800  ft.  of  8-ft.  reinforced  concrete 
sewer  with  bulkhead,  pumping  station,  foun- 
dations and  sluice  gates,  the  bids  received 
tnd  the  bidders  being  as  follows:  (1)  stand- 
ing for  Charles  J.  Ciarpenter,   (2)   for  All>ert 


Prange,    Grand   Rapids,    (3)    for   Appleyard- 
Johnson  Co.,  Grand  Rapids: 

(1)  (2)              (8) 

Item.  Item.          Item, 

Price.  Price.         Price. 

Item  (a)  lump  8um.$80,000  $103,000      $99,311 
Item       (b>       exca- 

tlon.   1,178  cu.   yds.     1.10  I. SO            2.00 
Item     (c)     excava- 
tion, 292  cu.    yds..      2.50  1.00            5.00 
Item    (d)    concrete, 

390    cu.    yds 11.00  11.50            9.00 

Item   (e)   steel.   16,- 

500    lbs 04  .05              .04 

Item   (f)    lumpsum 

Item    (g).    1,110 1.00  2.60            1.60 

Total     $92,386     $117,144     $112,005 

Canton,  Matt. — Sewer  System. — Sullivan 
&  Long,  Bessemer,  Ala.,  at  $30,498,  for  sew- 
er system  for  this  city.  Work  Includes 
about  seven  miles  of  sewer. 

Wathlnoton,  N.  C— Bridge.— R.  S.  Neal, 
Scotland  Neck,  N.  C  for  steel  bridge  over 
Pamlico   River  for  Beaufort  County. 

Lincoln,  Ntb. — Bridges. — Beatty  Bros., 
Blalr,  for  constructing  nve  steel  bridges  for 
county. 

Lockport,  N.  Y, — Sewer. — T.  A.  Gillespie 
Co.,  New  York,  at  $3,000  for  sewer  In 
Wheatfleld  St.  The  Gillespie  Co.  is  now 
building  water  pipe  line  for  this  city. 

Syracuse,  N.  Y. — Bridge  Work.— National 
Construction  Co.,  at  $2,298,  for  remodeling 
and  strengthening  West  Jefferson  St.  bridge 
for  city. 

Toledo,  O. — Sewers. — Michael  Lewandow- 
skl,  at  $2,815  and  at  $1,274  for  sewers  1024 
and  1026. 

Xania,  O. — Bridge. — Oregonia  Bridge  Co., 
at  $11,090,  for  sub  and  superstructure  of 
bridge  over  Little  Miami  River  at  Roxanna 
for  county. 

Milton,  Ore. — Bridge. — A.  E.  Eberhart,  at 
$3,150,  for  steel  bridge  over  Walla  Walla 
River  for  County. 

Barto,  Pa. — Bridge.— Willauer  &  Co., 
Pottstown,  Pa.,  at  $4,406.  for  reinforced  con- 
crete bridge  over  west  branch  of  Perklomen 
at  Barto. 

Harrlsburg,  Pa. — Road  Work.  —  State 
Highway  Department  has  awarded  following 
contracts:  Samuel  S.  Stouffer,  Sharpsburg, 
Md.,  two  sections  of  road  in  Lower  Milton 
Township;  George  H.  Kelter,  Bloomsburg, 
Pa.,  two  sections  of  roads  In  Benton  Town- 
ship. 

Salt  Lake  City,  Utah. — Sewer. — Campbell 
Building  Co.,  at  about  $16,000,  for  connect- 
ing Intercepting  sewer  with  gravity  sewer. 
The  connection  will  be  made  with  4,800  ft. 
of  wood  stave  pipe.  * 

Petertburg,  Va. — Paving. — PerklnSon  & 
Finn,  at  $12,100,   for  paving  Washington   St. 

Chehallt,  Wath. — Bridge.— County  Com- 
missioners, Ernst  C.  Bechly.  Engineer,  have 
awarded  contract  for  building  an  80  ft 
steel  span  with  concrete  piers,  to  the  In- 
ternational Contract  Co.,  of  Seattle,  Wash., 
at  $2,247.00. 

Spokane,  Wash. — Paving,  Sewers. — Henry 
L.  Lllienthal,  according  to  reports,  at  $32,- 
365,  for  constructing  asphalt  pavement  on 
Sprague  Ave.;  T.  F.  Meagher,  at  $6,000,  for 
sewer  In   Sprague   Ave. 

Wenatchee,  Waeh.— Pipe.  —  City  has 
awarded  contract  for  furnishing  6,300  ft.  of 
wooden  pipe  to  the  Washington  Pipe  & 
Foundry  Co.  The  pipe  will  be  used  to  ex- 
tend the  water  system  Into  the  new  resi- 
dence portion  of  the  city. 

PROJECTED  WORK. 
Bridges. 

Items  Arranged  Alphabetically   by   States. 

Montgomery,  Ala.  —  County  Engineer 
Dodds  Is  considering  construction  of  two 
bridges  to  cost  $3,0(10,  to  be  erected  near 
Retro. 

Pasadena,  Cal. — City  Is  considering  con- 
structing reinforced  concrete  bridge  over  the 
Arroyo  to   Avenue   66. 

Lot  Angelet,  Cal.^-Clty  wll  call  for  bids 
soon  for  constructing  reinforced  concrete 
bridge  over  the  Arroyo  de  Los  Poses  at 
Macy  St.  Bridge  will  be  222  ft.  long  and 
will  cost  $61,788. 

Willow,  Cal. — Supervisors  of  Glenn  County 
have  accepted  plans  for  construction  of  a 
bridge  over  the  Sacramento  River  at  the 
Glanella  site  and  bids  for  the  work  are  to 
be  asked  at  once. 

Colorado  Springs,  Colo. — Bids  are  to  be 
asked   at   once   by   this   city    for   repairs  on 


the  Huerfano  St.  viaduct.  Estimated  cost 
Is  $15,000  and  work  will  include  a  160  ft. 
nil  on  end  and  a  216  ft.  All  on  the  other. 

Marthalltown,  la. — County  Supervisors  are 
considering  erection  of  three  concrete 
bridges   to   cost   $1,000   each. 

Goshen,  Ind. — County  Commissioners  have 
decided  to  build  26  new  bridges,  all  but  two 
of  which  will  replace  structures  damaged 
by   high   water. 

Fort  Wayne,  Ind. — County  Commissioners 
propose  to  construct  bridge  over  Eel  River 
on  Whltley-AIIen  County  line. 

lola,  Kan. — County  Commissioners  have 
been  petitioned  to  construct  a  bridge  over 
the  Neosho  River  at  the  Bales  Ford.  Mat- 
ter may  be  voted  on  at  next  election. 

Glasgow,  Ky. — County  Fiscal  Court  has 
appropriated  $3,500  for  a  bridge  over  Skaggs 
Creek  at  Matthews  Mill. 

Bottler  City,  La. — R  G.  Hedrick,  Kansas 
City,  Mo.,  Is  engineer  for  the  proposed  free 
bridge  to  be  erected  In  this  city. 

Stockbrldge,  Mast. — Town  has  appropriat- 
ed $1,500  for  a  new  bridge.  Franklin  C. 
Carter   is   First   Selectman, 

Baltimore,  Md. — The  executive  committee 
of  the  Merchants  and  Manufacturers'  As- 
sociation is  considering  the  feasibility  of 
building  a  bridge  over  Chesapeake   Bay. 

Muskegon,  Mich, — County  has  voted  to 
raise  a  special  tax  for  placing  swing  bridge 
over  Muskegon  River  on  the  North  Muske- 
gon road,  for  bridging  the  White  River  at 
Montague  and  Whitehall,  Lake  Harbor,  and 
Muskegon    River  at   Maple  Island. 

BuUe,  Mont.— Bill  Is  before  U.  S.  Senate 
authortzlnz  the  Yellowstone  Valley  Steel 
Bridge  company  of  Montana,  to  construct 
a  bridge  across  the  Missouri  river  at  or 
within  one  mile  west  of  the  east  boundary 
tine   of  Montana. 

Rentielaer,  N.  Y.— New  York  Central  & 
Hudson  River  R.  R.,  J.  B,  Hayden,  Engi- 
neer of  Bridges,  New  York  City,  Is  stated 
to  be  having  plans  and  specifications  pre- 
pared for  a  structure  to  replace  the  present 
Broadway  viaduct. 

Defiance,  O. — It  Is  stated  that  County 
Commissioners  will  build  40  bridges  this 
year. 

Nllet,  O. — City  Engineer  has  prepared  es- 
timates for  a  foot  bridge  to  the  Empire 
Mill. 

PIqua,  O. — CHty  Council  has  been  peti- 
tioned  to  erect  a  bridge   over  Water  St. 

Cincinnati,  O. — City  Engineer  Sundmaker 
is  stated  to  have  recommended  that  a  new 
steel  viaduct,  to  cost  about  $360,000,  be 
constructed  In  preference  to  completing  the 
proposed  reconstruction  of  the  present  Lib- 
erty St.   viaduct. 

Portland,  Ore. — Ordinance  Is  reported  to 
have  been  before  City  Council  appropriat- 
ing $5,000  for  the  purpose  of  employing 
Ralph  Modjeskl,  C.  E.,  Monadnock  Block, 
Chicago,  111.,  to  prepare  preliminary  plans 
for  a  high  suspension  bridge  across  the 
Willamette  below  the  Steel  Bridge,  and  also 
to  present  a  report  on  the  feasibility  of  the 
proposition  to  construct  one  Or  more  sub- 
ways under  the  river,  to  solve  the  transpor- 
tation problem  which  now  confronts  the 
city. 

Reading,  Pa. — Berks  County  Court  has  au- 
thorized the  building  of  three  new  bridges: 
one  in  Robeson  Township  over  Hay  Creek, 
between  Blrdsboro  and  white  Bear,  the  sec- 
ond in  Colebrookdale  Township,  and  the 
third  in  Bern  Township  over  the  Scuylklll 
Canal. 

Pittsburg,  Pa. — County  Commissioners 
propose  to  build  two  new  bridges,  one 
across  the  Ohio  River,  connecting  Sewlckley 
and  Coraopolls.  and  one  across  the  Alle- 
gheny River  at  Oakmont.  Each  structure 
wll  cost  $500,000,  which  It  Is  proposed  to 
cover  by  a  bond  Issue. 

Smithvllle,  Tenn. — County  Supervisors 
have  decided  to  build  two  new  bridges  this 
year,  one  over  Smith  Fork,  near  Temper- 
ance Hall,  and  the  other  over  Caney  Fork 
River,    near    Sligo. 

Kaufman,  Tex. — Commissioners  of  Kauf- 
man County  have  voted  to  expend  $10,000 
for  the  erection  of  steel  bridges. 

Chippewa  Falls,  Wit.— City  has  voted  to 
issue  $35,000  of  bonds  for  bridge  purposes. 

Toronto,  Ont. — Plans  for  a  railway  via- 
duct into  the  city  have  been  presented  to 
the  Dominion  Railway  Board  for  ratifica- 
tion. 


Railroads 
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Camden,    Ark. — Advices    from    this    place 
state   that    surveys   have   been   made    for  a 
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railway  from  Oamden  to  Hope.     Local  par- 
ties are   interested. 

Lyonsvllle,  Cal. — The  Diamond  Match  Co. 
baa  liad  surve.vs  made  for  a  new  railroad 
to  connect  its  mill  at  Lyonsvllle  with  tim- 
ber lands.  According  to  preliminary  sur- 
vey road  will  be  10  miles  long. 

San  Francisco,  Cal. — Ocean  Shore  Ry., 
which  at  present  operates  17  miles  of  road, 
la  stated  to  be  planning  to  extend  its  lines. 
J.  B.  Rogers,  San  Francisco,  Cal.,  is  Chief 
Engineer. 

Pensacola,  FJa. — Ordinances  arc  now  be- 
fore City  Council,  to  transfer  the  franchise 
of  the  Pensacola  &  Northeastern  to  W.  K. 
Hyer  Jr.,  W.  S.  Keyser,  A.  A.  Fisher,  H.  L. 
Covington  and  J.  R.  Saunders  of  Pensacola. 
Also  to  transfer  the  franchise  of  the  Pensa- 
cola, Alabama  &  Western  to  J.  A.  CbafBn, 
R  B.  Simpson,  W.  H.  Knowles,  C.  W. 
Lamar  and  J.  J.  Sullivan,  of  Pensacola. 
The  tmnsfer  will  be  made  conditional  upon 
the  payment  of  $16,000  forfeit  agreed  upon 
with  the  original  holders  -of  the  franchises, 
providing  woric  was  not  begun  within  a 
given  time. 

Springfield,  Qa. — State  Railroad  Conunls- 
Bion  has  granted  application  of  Oeorge  M. 
Brlnson,  Springfield,  President,  of  the  Brln- 
son  Ry.,  for  permission  to  issue  }2,50O,0O0 
of  first  mortgage  bonds,  the  proceeds  to  be 
used  In  constructing  the  road.  The  com- 
pany is  constructing  a  line  of  railway  from 
Savannah  to  Athens,  Ga.,  a  distance  of  180 
miles,  and  already  has  30  miles  of  road  in 
operation.     See  last  week's  issue. 

Cairo,  III.^Local  press  reports  state  that 
project  for  the  Cairo  &  Norfolk  R  R.,  a  line 
that  is  being  projected  from  Cairo,  111.,  to 
Norfolk,  by  way  of  Bristol,  has  been  re- 
vived and  It  Is  said  that  foreign  capital 
sufficient  to  guarantee  the  building  of  the 
road  has  been  secured.  The  line  will  be 
about  750  miles  in  length.  E.  8.  Beaumont, 
Uayfleld,  Ky.,  is  Secretary. 

Red  WInp,  Minn. — Chicago,  Milwaukee  A 
St.  Paul  Ry.  has  been  granted  permission 
by  State  Railroad  Commission  to  build  a 
cutoff  on  Its  main  line  from  Hastinn  to 
Red  Wing,  cutting  out  the  stations  of  Etter 
and  Eggleston. 

Jackson,  Miss. — Construction  work  Is  to 
be  resumed  at  once  on  the  New  Orleans- 
Great  Northern  R  R,  between  Montlcello 
and  Jackson.  N.  O.  Pearsall,  Covington, 
lA.,    is  General  Manager. 

CarmI,  III.— Toledo.  St.  Louis  ft  New  Or- 
leans R  R.  Co.  has  elected  the  following  ' 
officers:  President,  Nathaniel  M.  Bums,  St. 
Liouis,  Mo.;  vice  President,  Det  Reld;  Sec- 
retary. Thos.  W.  Hall,  Carml.  The  com- 
pany is  said  to  be  planning  to  build  a  line 
from  Efflngton   to  Brookport,  111. 

Bethel,  Mo. — Residents  of  this  place  are 
taking  steps  for  the  construction  of  a  five 
mile  railway  to  connect  with  the  Shelby 
County   R.    R,    at   Shelbyvllle. 

Troy,  N.  Y. — Boston  &  Maine  R  R,  H. 
Bissell,  Chief  Engineer,  Boston,  Mass.,  has 
been  granted  permission  by  New  York  State 
Public  Service  Commission  to  issue  12,400,000 
In  bonds,  to  provide  funds  for  double  track- 
ing the  Fitchburx  R.  R  (a  leased  line)  from 
Johnsonville  to  Troy. 

Syracuse,  N.  Y. — County  Supervisors.  Nor- 
man O.  Shepard,  Skaneateles,  N.  Y.,  Chair- 
man, are  planning  to  build  a  short  spur  to 
Its  stone  'quarry.  It  Is  proposed  to  do  the 
work  by  convict  labor  and  to  expend  about 
18,000  for  rails,  ties,   etc. 

Columbus,  O. — Pennsylvania  R  R.  has 
reached  agreement  with  city  for  elimina- 
tion of  Its  grade  crossings,  and  it  Is  stated 
that  work  can  be  started  shortly.  S.  B. 
Robinson,  Columbus,  Is  Engineer  M.   of  W. 

Alln,  Okla. — ^Unlon  Industrial  Co.  has 
been  chartered  and  proposes  to  build  a  con- 
necting line  .6  mile  long  at  this  place  be- 
tween the  Choctaw  Northern  and  the  Ori- 
ent. Capital  stock  is  816,000,  and  the  Incor- 
g>rators  are  George  W.  Graham,  J.  A. 
artshome  and  w.  J.  Woodllff  of  Aline, 
H.  L.  Noah  and  H.  A.  Noah  of  Alva. 

Fayette,  Tenn. — A  Board  of  Trade  has 
been  organized  here  with  Dr.  M.  H.  Allen, 
as  President,  and  will  take  steps  for  secur- 
ing a  railroad  through  Macon  County. 

DIboll,  Tex. — Texas  Southeastern  R  R.  T. 
L.  L.  Temple,  President,  Texarkana,  Tex., 
will  probably  construct  a  30  mile  extension. 

Burkevllle,  Tex. — Michael  O'Brien  and  J. 
W.  Boyd.  Leesvllle,  La.,  are  promoting  a 
project  for  constructing  a  railroad  between 
this  place  and    Leesvllle. 

Hereford,  Tex.— Citizens  of  Deaf  Smith 
and  Castro  Counties  have  entered  into  a 
contract  with  the  Cullen  Construction  Co., 
of  Newark,  N.  J.,  for  the  construction  of  a 
new  railroad  to  be  known  as  the  Colorado, 
Hereford  &  Gulf.  According  to  reports  con- 
struction north  and  south  of  Hereford  Is  to 
be  started   within   tO  days. 

Barboursvllle,     Va. — Press     reports     state 


that  a  new  railroad  is  projected  to  be  con- 
structed from  Barboursvllle,  In  Orange 
County,  through  Madison  County  to  some 
point  in  Rappahannock  County.  The  esti- 
mated cost  will  be  8600.000,  and  the  three 
counties  named  will  be  expected  to  sub- 
scribe  860,000    each. 

Damascus,  Va. — Laurel  Ry.  Co.  has  been 
chartered  and  proposes  to  build  a  five  mile 
line  in  Washington  County.  Capital  stock 
is  85,000  to  810,000.  A.  A.  Mock,  Damascus, 
Is  President. 

Harrlsvllle,  W.  Va. — Contracts  are  stated 
to  have  been  let  for  the  construction  of  a 
railroad  from  this  place  to  Cairo,  W.  Va. 
It  Is  understood  that  narrow  gage  road  from 
this  place  to  Pennsboro  will  be  extended  five 
miles  to  Pullman.  W.  S.  Stout,  Harrlsvllle, 
Is  interested. 

Piedmont,  W.  Va. — The  Potomac  Valley 
Ry.  Co.  has  been  Incorporated  and  proposes 
to  build  a  railroad  from  Keyser,  in  Mineral 
County,  W.  Va.,  to  Bloomlngton,  In  Garrett 
County,  Md.  The  offices  of  the  company  will 
be  located  at  Piedmont.  The  authorized 
capital  stock  is  8160,000,  and  the  incorporat- 
ors are  Wheeling  capitalists. 

Electric  Railways. 

Items  Arranged  Alphabetically  by   States. 

Washington,  O.  C— Washington,  Spa 
Spring  &  Oretta  Ry.,  which  has  a  charter 
to  build  on  Bladensburg  Road  is  now  seek- 
ing an  extension  to  Its  charter  privileges  in 
the  District  of  Columbia. 

Waterioo,  la. — ^The  Iowa  R  R  Co.,  with 
offices  at  1211  Association  BIdg.,  Chicago, 
III.,  has  been  organized  and  Is  said  to  oe 
making  plans  for  the  construction  this  sum- 
mer of  an  electric  railroad  114  miles  long 
to  extend  from  Waterloo  to  Perry,  with  a 
stub  line  from  Story  City  to  Ames.  Henry 
S.  Osborne,  Chicago,  III..  Is  President,  and 
L.  W.  Harris,   Eldora,  la..  Is  Secretary. 

Oirard,  III. — Surveys  are  to  be  started 
shortly,  it  Is  stated,  for  the  proposed  inter- 
urban  line  of  the  Pana,  Girard  ft  Jackson- 
ville R  R  B.  F.  Damellle,  Springfield,  111., 
Is  Secretary. 

Danville,  III.— Wabash  Valley  R  R  will 
probably  commence  construction  work  this 
spring  on  its  proposed  line,  which  is  to  run 
from  Danville,  111.,  to  Terre  Haute.  Ind., 
skirting  the  west  bank  of  the  Wabash  River 
and  passing  through  Clinton,  Ind.,  connect- 
ing a  chain  of  towns  from  Terre  Haute  to 
Danville,  a  distance  of  64  miles.  The  offi- 
cers of  the  company  are  as  follows:  D.  C. 
Johnson,  Clinton,  President:  W.  S.  Lewis, 
Clinton,  vice  President:  B.  S.  Alkman.  New- 
port, Secretary,  and  H.  B.  Davis,  Newport, 
Treasurer. 

Taylorvllle,  III.— St.  Louis,  Terre  Haute  ft 
Quincy  Ry.  Co.,  incorporated  last  year,  has 
secured  a  franchise  in  Taylorvllle  for  the 
operation  of  Its  interurban  line.  Most  of  the 
right  of  way  in  Christian  County  has  been 
secured.  Edward  Yates,  of  Pittsfield,  III., 
Is  president.  The  company  proposes  to  build 
an  electric  railway  from  Terre  Haute,  Ind.. 
to  Quincy,  111.,  and  has  purchased  the  prop- 
erty of  the  Virden  &  Taylorvllle  and  the 
Roodhouse  ft  Virden,  Including  right  of  way 
which  Willi  be  used  for  a  portion  of  the  line 
between   Taylorvllle  and  Quincy,.  III. 

Fort  Wayne,  Ind. — ^Fort  Wayne  ft  Spring- 
field Ry.  Co.,  Studabaker  Block,  Decatur, 
Ind.,  has  begun  condemnation  proceedings 
to  secure  its  right  of  way  southward  from 
Decatur  for  the  extension  of  the  interurban 
line  from  Decatur  to  Berne.  The  extension 
to  Berne  will  be  12  miles  long,  and  will 
be  completed  this  year. 

Kokomo,  Ind. — Surveys  are  to  be  started 
shortly.  It  Is  said,  for  the  proposed  Koko- 
mo, Frankfort  &  Terre  Haute  Electric  Ry. 
Dr.  Oliver  Gard,  Frankfort,  Ind.,  is  inter- 
ested. 

Rumford  Falls,  Ms. — Advices  from  this 
place  state  that  construction  work  will  be 
started  about  June  1  on  the  proposed  elec- 
tric railway  between  this  place  and  Bethel. 
Projected  length  Is  30  miles.  Orvllle  J.  Gon- 
ya.   Rumford  Falls,  Is  interested. 

Ishpeming,  Mich. — Marquette  County  Gas 
ft  Electric  Co.,  which  Is  now  operating  a 
three  mile  trolley  road  connecting  Ishpem- 
ing and  Negaunee,  proposes  to  extend  the 
line    to   Marquette,    12    miles. 

Ava,  Mo. — Advices  from  this  place  state 
that  surveys  have  been  made  for  the  pro- 
posed electric  railway  from  Ava,  north  to 
Cedar  Gap.  where  a  connection  will  be  made 
with  the  St.  Louis  &  San  Francisco.  The 
line  will  be  16  miles  long.  The  report  states 
that  grading  was  to  be  started  about  April 
1,'i  and  that  contracts  for  rails,  ties,  steel, 
water-power  plant,  auxiliary  steam  plant, 
grading,  etc.,  were  to  be  let  within  the 
next  30  days. 

Baldwinsvllle,       N.      Y. — Syracuse,      Lake 


Shore  ft  Northern  R  R.  Syracuse.  N.  T, 
has  applied  for  franchise  to  double  tnck 
Syracuse    St. 

on  City,  Pa.— Capitaitets  of  Oil  aty,  Tl- 
tusvUle  and  Pleasantvllle,  have  orgaolied 
the  Pleasantvllle  Traction  Co.,  to  balld  1 
trolley  road  between  this  city  and  Tltusvillp. 
The  line  will  be  12  miles  long  and  ll  wUl 
connect  with  the  Citizens  Traction  Com- 
pany here,  making  a  trolley  conncctlos 
along  Oil  Creek  from  Franklin  to  B^de- 
town. 

Sewers. 

Items  Arranged   Alphabetically   by  Statu. 

Little  Rock,  Ark. — Local  press  Is  adro- 
catlng  construction  of  storm  water  Kwen 
In  central  part  of  city. 

Elmhurst,  Cal. — Board  of  Sanitary  Tm- 
tees  have  called  special  election  (or  Ma; 
18  to  vote  on  Issuing  bonds  for  inntiiiHT^f 
sewers  Engineer  is  to  be  secured  to  perfect 
plans. 

Dawenport,  la. — Board  Local  Improve- 
ments has  recommended  constructioD  of 
deep  sewer  between  1st  and  4th  Area,  and 
a  sewer  between  2nd  and  3rd  Aves. 

Mason  City,  la. — Several  sewer  extenslofii 
are  to  be  made  this  year. 

Poeatello,  Idaho. — Election  is  to  be  Mi 
to  vote  on  issuing  8150,000  of  bonds  for  con- 
structing sewer  system. 

Qas  City,  Ind. — Construction  of  a  d«w 
sewer  Is  under  consideration. 

Kendailvllle,  Ind.— W.  K.  CUrk,  C.  S.. 
Toledo,  O.,  has  completed  plana  for  sewcn 
for  this  city. 

Princeton,  Ind. — City  is  to  at  once  call  te 
bids  for  constructing  storm  sewers  for 
southeastern  part  of  city.  E;Btlmate<l  cost 
Is  823,000.     Edward  Gray  is  City  Engineer. 

Cavington,  La. — Preston  Hemdon.  Cai- 
suiting  Engineer,  Covington,  baa  completed 
plans  for  sewer  system  for  this  city.  E.  J. 
Frederick  is  acting  Mayor. 

Lake  Charles,  La. — Board  of  Trade,  L 
Kaufman.  Chairman,  has  appointed  commu- 
ted to  co-operate  with  City  Council  in  k- 
curing  sewer  system   for  city. 

Northhampton,  Mass. — Sewer  Commis- 
sioners are  considering  constructing  Mwer 
from  Prospect  St..  Florence  to  Bay  State  at 
a  cost  of  several  thousand  dollars. 

Flint,  Mich. — Plans  have  been  preparid 
for  repairing  St.  John  St.  sewer. 

Hastings,  Mich, — Bond  Issue  for  coostmc- 
tlon  of  sewer  system   has  been  voted. 

Springfield,  Mo — ^H.  G.  Horton.  City  Engi- 
neer,  la  preparing  plans  for  storm  water 
sewers. 

La  Moure,  N.  Dak.— City  may  install 
sewer  system. 

Wllllston,  N.  Dak — City  Council  is  to  cal 
for  bids  soon  for  constructing  several  mlle< 
of  sewer. 

Avalon,  N.  J.— City  voted  Apr.  14  00  con- 
structing sewer  system. 

Bordentown,  N,  J. — Approval  of  plan  (or 
sewer  plant  for  this  place  is  to  be  voted  « 
in  special  election.  John  B.  Hutchinson  K 
Sewer  Commissioner. 

Merchantvllle,  N.  J.— A  loan  of  870.000  for 
sewer  work  is  to  be  voted  on. 

Lancaster,  N.  Y.— State  Legislature  bu 
passed  bill  legalizing  a  8160.000  bond  luoe 
by  this  city  for  establishing  a  new  sewer 
system. 

Lesterahire,  N.  Y.— Plans  have  been  pre- 
pared for  a  relief  sewer  and  bids  will  i* 
asked  at  once. 

Utlca,  N.  Y — City  Engineer  O'Brien  l» 
considering  construction  of  trunk  srwen  In 
Clinton  and  Erie  Sta.  and  Barnes  Ave,  to 
cost  812,300. 

Akron,  O. — Ordinance  Is  before  Cotmcfl 
for  constructing  storm  water  sewer  to 
Miami  St 

Cambridge,  O.— Election  is  to  be  held  Ma; 
20  to  vote  on  issuing  845.000  of  bonds.  81'- 
000  of  which  are  for  sewers. 

Cincinnati,  O — City  Council  has  pM»»l 
ordinance  for  construction  of  storm  nter 
relief  sewer  in  Central  Ave.,  to  cost  ISi.- 
760. 

Dayton,  O, — City  Council  has  passed  orffl- 
nance  for  expenditure  of  $89,600  (or  con- 
structing additions  to  preaent  system  ot 
storm  water  sewer.  F.  J.  Cellarius  Is  Ctt7 
Engineer. 

Marlon,  O. — Property  owners  of  West 
Marlon  are  asking  that  city  to  eatabllsti 
sewer  district  in  that  section. 

New  Bremen,  O. — Construction  of  *twtr 
in  Franklin  St.  to  cost  81,600  is  under  con- 
sideration. 

Salem,    O — City   will    build   a   number  of 
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Mwer  extensions.  B.  H.  Frencb  is  City 
Engineer. 

Tippecanoe  City,  O. — Village  Council  lias 
been  petitioned  to  enlarge  Plum  St.  sewer 
and  to  construct  county  dltcti  north  of 
town. 

Wilmington,  O.— Election  Is  to  be  lield 
Hay  18  to  vote  on  constructing  sewer  sys- 
tem. Village  Council  has  also  passed  ordi- 
nance for  purchase  of  a  quantity  of  sewer 
tile  for  use  in  various  places  throughout 
the  town. 

Youngttown,  O. — Simon  Paclcing  Co.  is 
seeking  right  to  build  a  dradn  from  Its  plant 
on  South  Ave.    to   Williamson   Ave. 

Clifton  Heights,  Pa. — Borough  Council 
have  authorized  its  engineer  to  prepare 
plans  and  spectflcations  for  a  sewer  system. 

Hirrlsburg,  Pa.— City  Council  has  passed 
resolution  for  estimate,  as  a  whole  and  in 
units,  on  construction  of  2H  mile  concrete 
wall  along  Susquehanna  River  front  to  en- 
close large  sewer,  river  stone  to  be  used. 
Estimate  is  also  asked  on  creelc  Improve- 
ment    M.   B.    Cowden  Is  City  Engineer. 

Schuylkill  Haven,  Pa. — Borough  Council 
proposes  the  construction  of  sewers. 

Corpus  ChristI,  T«x. — Joseph  Stahi  &  Co. 
have  applied  for  franchise  for  constructing 
sewer  system.  It  Is  proposed  to  install 
tlOO.OOO  system  and  septic  tanks. 

Wichita  Falls,  Tex.— Sewer  system  and 
disposal  plant  to  cost  $40,000  are  to  be  In- 
stalled for  this  city.  John  W.  Maxcy,  Hous- 
ton. Tex.,   Is  Engineer. 

Norfolk,  Va.— City  Council  has  authorized 
sale  of  150.000  of  bonds  for  surface  drain- 
age and  extending  sewer  system. 

Dayton,  Wash.— City  may  be  compelled  to 
Install  sewerage  purification   plant. 

Burlington,  Wis.— City  Is  to  install  sewers. 

Moundsvllle.  W.  Va — Sur\'eys  are  reported 
under  way  for  sewer  system  for  this  city. 

Orllla,  Ont. — City  has  voted  against  prop- 
osition to  raise  $75,000  for  sewage  disposal 
works. 

Water  Supply. 

Items    Arranged    Alphabetically    by    States. 

Lodl,  Cal.— City  will  vote  May  5  on  issu- 
ance of  $126,000  of  bonds,  $76,000  of  which 
will  be  for  Installing  waterworks  and  light 

Chester,  Conn.^Chester  Water  Co.  will 
extend  its  mains  to  Ivoryton. 

Athens,  Qa.— City  lias  voted  to  Issue  $75,- 
000  of  l>onds,  $35,000  of  which  will  go  for  ex- 
tending water  mains  and  the  remainder  for 
building  new  sewers. 

Sparks,  Oa.^City  is  to  install  water 
works.  J.  B.  McCrary,  Atlanta,  Ga.,  Is  En- 
gineer. 

Concordia,  Kan. — City  has  voted  to  issue 
$42,000  of  bonds  for  the  extension  and  im- 
provement of  the  waterworks  system.  Burns 
&  McDonnell,  of  Kansas  City.  Mo.,  are  the 
engineers  who  will  prepare  the  plans  and 
specifications.  E.  A.  D.  Parker  is  City  En- 
gineer. 

Louisville,  Ky.— City,  J.  P.  Claybrook. 
Engineer,  is  to  lay  a  t>elt  line  of  16-in. 
water  mains  seven  miles  in  length  at  an  es- 
timated  cost   of   $100,000. 

Louisville,  Ky. — Capt.  B.  B.  Davis,  Archi- 
tect of  the  court  house  has  been  directed 
by  the  Fiscal  Court  to  draw  plans  and 
speciflcatlons  for  the  establishment  of  water 
works  for  the   court   house. 

East  Pepperell,  Mass. — Town  has  voted 
to  accept  legislative  enactment  permitting 
It  to  construct  waterworks. 

Prentiss,  Miss. — City  has  accepted  plans 
of  Capt.  George  W.  Clough  for  water  works. 

East  Qrand  Porks,  Minn. — City  has  voted 
to  issue  $60,000  of  bonds  for  constructing 
waterworks. 

Morrlstown,  N.  J. — According  to  local 
press  reports  the  Normandy  Water  Co.  has 
l>een  incorporated  with  a  capitoi  stock  of 
$150,000.  '  John  D.  Canfleld,  John  R  Brin- 
ley  and  Joseph  Hinchman  are   interested. 

Syracuse,  N.  Y. — The  Directors  of  the 
Chamber  of  Commerce  have  decided  to  hire 
a  hydraulic  engineer  to  Investigate  and  re- 
port on  the  effect  of  the  proposed  Phoenix 
dam  on  the  land  surrounding  Onondaga 
lake  and  in  this  city.  John  H.  Barr  is 
Chairman  of  the  Committee. 

Camden,  N.  J. — Council  has  adopted  reso- 
lutions authorizing  $100,000  bond  issue  for 
Improving  city  water  supply. 

Gresham,  Neb. — City  has  voted  to  issue 
$8,500   of   waterworks    t>onds. 

Lji  Moure.  N.  Dak. — Waterworks  are  to 
l>e  installed   here. 

Madlsonvllle,  O.— City  will  on  May  13  sell 
$20,000    of    bonds,    proceeds    to    be    used    for 


improving  waterworks.  J.  A.  Conant  is 
Clerk. 

Hubbard,  O.— Village  Council  is  taking 
steps  for  establishment  of  waterworks  and 
sewerage. 

Waurlka,  Okla.— City  has  voted  to  issue 
$40,000  of  Imnds  for  construction  of  water 
and   sewer  systems. 

Canby,  Ore. — Roscoe  Mack  has  been  grant- 
ed permission  by  the  City  Council  to  lay 
water  mains  on  Maple  and  Weed  Sts. 

Renova,  Pa. — Election  will  be  held  May 
16  to  vote  on  increasing  bonded  Indebted- 
ness, proceeds  to  be  used  for  improving 
water  system. 

Franklin,  Pa. — This  place  has  voted  to  is- 
sue $260,000  of  waterworks  t>onds. 

Reading,  Pa. — City  will  ask  bids  shortly 
on  waterworks   improvements. 

Scranton,  Pa. — Delaware,  Lackawanna  & 
Western  R.  R..  has  secured  15Vi  acre  site 
In  Covington  Township  for  its  proposed 
reservoir.  G.  J.  Ray,  Scranton,  Pa..  Divis- 
ion Engineer,  D.  L.  &  W.  R.  R,  will  pre- 
pare plans  and  have  charge  of  the  work. 

Stick  ney,  S.  Dak. — Edward  K.  Mather,  C. 
E.,  of  Mitchell,  S.  Dak.,  is  preparing  plans 
for  new  waterworks  system  for  Stickney. 
Works  will  Include  deep  well  and  tower  and 
tank.  Bids  are  to  be  asked  for  in  the  near 
future. 

Houston,  Tex. — Hyde  Park  Water  Co.. 
has  been  Incorporated  with  a  capital  stock 
of  $10,000.  J.  C.  Hutcheson,  J.  C.  Hooper 
and  W.   I.  Williamson  are  interested. 

Richmond,  Utah. — City  has  voted  to  Issue 
$12,000  of  bonds  for  constructing  water- 
works. 

Wheeling,  W.  Va.— City  is  stated  to  be 
considering  installing  of  n^eter  system. 
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We  have  over  40  letters  like  these 

Many  others  admit  confidentially  that  they  find  Engineering-Contracting  the  best  Advertising 
medium  ever  used  for  actual  results,  but  they  request  us  not  to  make  their  letters  public. 

One  wide-awake  firm  placed  advertisements  last  year  in  14  papers  using  the  same  copy  but  a  different  street 
address  and  a  different  catalog  number  in  each.  This  double  "key"  resulted  in  the  dropping  this  year  of  6  or  8 
prosperous  looking  papers  that  had  claimed  large  circulations  but  could  not  "deliver  the  goods,"  and  Engineering- 
Contracting  heads  the  company's  advertising  Ust  for  the  current  year.  Another  company  that  is  advertising  a 
desirable  catalog  receieved  in  a  single  day  over  40  inquiries  traceable  directly  to  Engineering-Contracting.  These 
are  a  few  of  many  interesting  facts  not  brought  out  in  the  letters  that  follow. 


CABLEWAY8. 

We  are  advertising  in  the  three  leading  engineering  papers. 
We  find  that  from  a  total  of  3,033  inches  in  one  we  have  re- 
ceived 71  inquiries;  from  1,824  inches  in  another  we  received 
38  inquiries;  from  2,954  inches  in  Engineering-Contracting  we 
have  received  138  inquiries.  These  are  positively  traceable  to 
the  above  issues  and  are  marked  on  our  lists  as  genuine. 

The  Balanced  Cable  Crane  Company. 

New  York,  April  6,  1908. 


CAST    IRON    PIPE. 

We  have  had  a  few  more  inquiries  from  your  paper   than 
from  the  others  in  which  we  advertise. 

Birmingham,  April  3,  1908.  American  Casting  Co. 


CAST    IRON    PIPE. 

We  have  reasons  to  believe  that  our  space  in  Engineering- 
Contracting  is  as  profitable,  if  not  more  so,  than  that  in  any 
other  paper. 

New  York,  April  8,  1908.  Lynchburg  Foundry  Co. 


COLLAPSIBLE   STEEL  CENTERINGS. 

We  want  to  tell  you  frankly  that  your  paper  is  doing  us 
considerable  amount  of  good,  as  much  good  as  any  paper  in 
the  United  States  in  which  we  advertise. 

Blaw  CoLLAPsraLE  Steel  Centering  Co. 

Pittsburg,  April  i,  1908. 


CLOU8ER  CHAIN  BELTS. 

You  may  be  interested  to  know  that  our  quarter  page  ad- 
vertisement in  Engineering-Contracting  has  been  productive  of 
more  results  than  all  the  other  advertisements  that  we  have 
been  carrying.  We  are  advertising  in  the  six  leading  period- 
icals in  the  engineering  field. 

New  York,  Aug.  3,  1907.  Link  Chain  Belt  Co. 


CONCRETE    MIXERS,    ROCK    CRUSHERS. 

Last  month  we  placed  the  same  advertisement  in  six  of  the 
leading  engineering  papers.  You  may  be  interested  to  know 
that  the  returns  so  far  received  from  Engineering-Contracting 
have  been  exceptionally  large.  You  evidently  cover  the  entire 
Geld,  and  do  it  well. 

Chicago,  Jan.  30,  1908.    Chicago  Concrete  Machinery  Co. 


CONCRETE  MIXERS,  ROCK  CRUSHERS,  DUMP  WAGONS. 

We  are  getting  a  large  number  of  inquiries  from  our  ad- 
vertising in  your  paper.  In  fact,  we  are  greatly  pleased  with 
the  results  and  do  not  think  there  is  any  advertising  we  are 
doing  that  is  bringing  us  more,  if  as  many,  inquiries.  We 
can  recommend  your  paper  to  anybody  as  a  live  proposition  in 
the  particular  class  of  trade  that  it  represents. 

Contractors  Supply  &  EIquipment  Co. 

Chkago,  April  9,  1908. 


CONCRETE  MIXERS. 

We  are  well  satisfied  with  the  results  we  are  obtaining  from 
our  advertisement  in  your  paper. 

Milwaukee,  April  2,  1908.  Koehring  Machine  Co. 


CONCRETE  MIXERS,  CARTS,  TOOLS.     TWISTED  STEEL 
FOR  REINFORCEMENT.   SPRING  LOCK  SHEET  PILIN& 
We  wish  to  congratulate  you   on  the  results  we  have  ob- 
tained from  our  ad  in  your  columns.    We  have  been  very  nraci 
surprised    and    gratified    with    the   number    of    coupon   retuns 
asking   for  catalogs  and   prices.     As  you  know,  these  coupou 
have  been  used  only  in  your  paper  and  are  a  positive  key. 
Ransome  Concrete  Machinery  Co. 
Dunellen,  N.  J.,  April  7,  1908. 


CONSULTING    FORESTER. 

I  take  pleasure  in  informing  you  that  I  have  never  had  an 
advertisement  in  any  paper  give  the  returns  that  I  have  bad, 
and  am  still  having,  from  Engineering-Contracting.  I  hnt 
heard  from  prominent  engineers  all  over  the  country. 

New  York,  Feb.  29,  1908.  F.  R.  Meibl 


DRAWING  MATERIALS. 

The  returns  from  our  ad  in  Engineering-Contracting  com- 
pare very  favorably  with  those  from  any  paper  we  have  ever 
used.  We  have  not  the  slightest  doubt  that  your  paper  will 
bring  us  more  trade  than  any  other  paper  as  soon  as  business 
will  resume  its  normal  condition. 

New  York,  April  4,  1908.  E.  G.  Rueble  &  Ca 


DERRICKS. 

We  have  spent  thousands  of  dollars  in  the  past  five  years 
advertising  the  Parker  Patented  Derricks,  and  write  to  inform 
you  that  by  carrying  a  one-half  page  ad  in  Engineering-Con- 
tracting for  just  five  issues,  we  have  received  more  business 
and  live  inquiries  than  we  have  ever  received  from  any  other 
journal  in  any  six  months.  No  doubt  you  know  that  we  arc 
advertising  in  the  majority  of  the  leading  engineering  journals- 
Chicago,  Feb.  18,  1908.  Parker  Hoist  &  Machine  Ca 


DUMP  WAGONS,  DUMP  BOXES. 

We  have  been  using  Engineering-Contracting  for  about  two 
years,  and  during  1907  three  of  the  publications  used  brought 
us  an  equal  number  of  inquiries  which  could  be  directly  traced 
from  the  keys  used  in  our  advertisement  So  far  during  1908 
Engineering-Contracting  heads  the  list  in  number  of  inquiries 
received. 

Troy,  O.,  April  i,  1908.        The  Troy  Wacon  Works  Ca 


PETROLITHIC    ROLLING    TAMPER. 

We  have  been  very  much  surprised  at  the  large  circulation  oi 
Engineering-Contracting,  as  we  are  receiving  inquiries  from  prac- 
tically every  city  in  the  United  States,  as  well  as  from  many  for- 
eign countries. 

Petrolithic  P.\vemest  Co. 

Los  Angeles,  Cal.,  .A.pril  15,  1908. 


STEAM  SHOVELS. 

We  desire  a  full  page  in  your  April  i  issue  and  if  we  can 
secure  the  front  cover  page  for  April  29  we  should  very  much 
like  to  do  so.  We  would  state  frankly  that  the  volume  of  in- 
quiries elicited  by  our  cover  ad  in  your  issue  of  Jan.  ap  quite 
surprised  us  and  confirmed  our  previous  opinion  as  to  the  win* 
of  your  most  excellent  periodical  for  advertising  purposes. 

Lorain,  March  21,  1908.        Thew  Automatic  Shotel  Ca 
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Edson  Diaphram  Trench  Pumps 


THE   EDSON    PUMP 


was  the 


FIRST 


DIAPHRAGM  PUMP  ever 
made.  Experience  counts  for 
something.  IT  is  the  accepted 
STANDARD  all  over  the  world. 

Complete  Outfits,  including  Pump,  Edson  Special  Suction 
Hose,  Extra  heavy  Brass  Couplings,  Strainer  and  Spanner, 
ready  for  biuineu.    Extra  lengths  of  Suction 
Hose,  guaranteed  Diaphragms  and  duplicate 
Pump  parts,  carried  in  stock. 

SEND  FOR  DESCRIPTIVE  CATALOO 
EatablUHcd  IBS* 

EDSON  MFG.  CO. 

256  Atlanttc  Avenue    Boston,  Mass. 


GENERAL   CONTRACTOR. 

I  wish  to  congratulate  you  on  the  efficiency  of  your  paper 
as  an  advertising  medium.  Before  inserting  my  advertisement 
in  Engineering-Contracting,  I  had  doubts  as  to  whether  it 
would  pay  me.  I  am  now  satisfied  that  your  "Methods  and 
Cost"  articles  have  built  up  a  large  circulation  for  your  paper 
in  a  comparatively  short  time,  for  it  is  evident  that,  without 
a  very  large  number  of  readers,  it  would  have  been  impossible 
for  your  paper  to  give  me  such  splendid  results  from  my  ad- 
vertising. 

New  York.  March  6,  1908.  Frank  B.  Gilareth. 


PORTABLE   AND   INDUSTRIAL   RAILWAYS. 
We    receive   a   very   satisfactory    number   of    inquiries,    and 
consider  Engineering-Contracting  a  very  good  medium. 

Pittsburg,  April  3,  igo8.  Arthur  Kopfrl  Company. 


PORTLAND   CEMENT. 

Enclosed  find  contract  increasing  our  space  in  Engineering- 
Contracting  from  one-sixteenth  page  to  one-fourth  page  in  each 
issue  for  ensuing  year. 

Universal  Portland  Cement  Co. 

Chicago.  March  26,  1908. 


PORTLAND  CEMENT. 

In  your  issue  of  Jan.  I,  under  the  heading  "Catalogs  Worth 
Having,"  you  ran  a  short  description  of  our  illustrated  booklet, 
and  since  then  we  have  been  receiving  inquiries  for  it  at  the 
rate  of  10  to  15  per  day,  many  of  them  good  prospects.  We 
consider  Engineering-Contracting  one  of  our  best  advertising 
mediums,  and  are  today  increasing  our  allotment  of  space  in  it. 

Chicago,  Jan.  9,  1908  Makquettb  Cement  Mfg.  Co. 


RECKONING    MACHINES. 

It  might  interest  you  to  know  that  the  ad  which  we  have 
been  carrying  in  your  paper,  one  quarter  page,  has  brought  us 
more  inquiries  than  the  combined  number  received  from  the 
four  other  papers  in  which  we  advertise. 

New  York,  Sept.  18,  1907.  Oscar  Muller  &  Co. 


ROAD  MACHINERY. 

We  are  pleased  to  state  that  during  the  month  of  March  we 
received  more  inquiries  from  our  ad  in  Engineering-Contracting 
than  from  alt  other  periodicals  of  its  class  combined. 

Chicago,  April  i,  1908.  The  Baker  Mfg.  Co. 


STEEL  SHEET  PILING. 

We  are  exceedingly  well  pleased  with  the  results  of  our 
advertisement  in  Engineering-Contracting  and  have  had  more 
inquiries  through  the  same  than  we  have  through  all  our  other 
advertisements  put  together.  We  wish  to  express  our  appre- 
ciation of  the  courteous  assistance  received  from  your  of- 
ficials. 

Wemlincer  Steel  Piling  Company. 

New  York,  Jan.  10,  1908. 


STREET  SWEEPERS. 

For  the  past  year  I  have  been  advertising  my  Peerless  Pick- 
up Hand  Sweeper  in  five  different  municipal  papers.  I  find 
from  my  records  that  I  have  had  much  better  returns  from 
your  paper  than  from  any  of  the  others  that  I  have  used.  I 
wish  to  inform  you  of  this  fact,  feeling  sure  that  it  will  be 
of  interest  to  you.  Your  paper  certainly  seems  to  reach  the 
people,  and  I  have  advised  several  other  manufacturers  to  ad- 
vertise with  you. 

New  York,  Jan.  25,  1908.  J.  S.  Barron. 


STEEL   TANKS    AND    BRIDGES. 

We    are    much    pleased    with    Engineering-Contracting, 
compares  favorably  with  any  paper  in  which  we  advertise. 
Chicago.  April  9,  1908.    Chicago  Bridge  &  Iron  Works. 


It 


TECHNICAL  EMPLOYMENT. 

It  may  interest  you  to  know  that  our  advertising  in  your 
paper  has  brought  us  more  returns  than  we  could  have  be- 
lieved possible  before  commencing,  and  this  too,  after  an  experi- 
ence of  nearly  fifteen  years  of  advertising.  We  have  used 
space  in  every  publication  in  the  field,  yet  Engineering-Contract- 
ing has  brought  us  as  many  returns  as  any  other  publication, 
and  by  far  more  returns  than  the  larger  majority. 

Chicago,  Jan.  31,  190S.       The  Engineering  Agency,  Inc. 


TEREDO-PROOF  PAINT. 

We  can  trace  at  least  80  per  (ent  of  our  inquiries  to  your 
paper,  and  a  good  many  that  we  can  not  trace,  we  are  giving 
you  the  credit  for,  as  we  feel  sure  that  your  paper  has  brought 
the  inquiries.  We  have  recently  received  a  good  many  in- 
quiries from  the  Pacific  Coast,  and  as  we  have  taken  special 
advertising  space  for  your  Southern  and  Pacific  Coast  edition, 
we  are  naturally  crediting  you  with  the  inquiries  we  receive  from 
that  country. 

New  York,  April  4,  1908.  Teredo-Proof  Paint  Co. 


Digitized  by 


Google 


34 


ENGINEERING-CONTRACTING 


Vol.  XXIX.    No.  i8. 


PAVING. 

Fond  du  lac.  Wis.,  April  18,  1908. 
Bids  win  be  received  by  the  Board  of 
Public  Works,  of  the  city  of  Fond  du  Lac, 
Wisconsin,  at  3  o'clock  p.  m.,  on  the  7th 
day  of  May,  1908,  in  the  office  of  the  Board, 
in  Lange  block,  of  said  city,  for  11.000 
square  yards  of  Cement  paving,  and  on  May 
14th  for  11.000  square  yards  of  Brick  i>av- 
Ing.  Plans  and  specifications  can  be  ob- 
tained by  applying  to  this  office. 
(Signed)  L.    A.   PETTIBONB. 

17-2t  Pres.   Board  of  Public  Works. 

BRICK  PAVmC. 

Sprlngfleld.   Mo. 

Notice  Is  hereby  given  that  sealed  bids 
will  be  received  by  the  city  engineer  until 
9  o'clock  a.  m.,  Tuesday,  May  5.  1908.  at 
which  time  said  bids  will  be  opened  In  the 
presence  of  the  city  council  for  the  con- 
struction of  the  following  work,  viz: 

Item  1.  First  class  brick  paving  on  Elm 
Street  from  JeflFerson  Street  to  National 
Boulevard  as  provided  for  by  Resolution  No. 
756   approved    March    12.    1908. 

Item  2.  First  class  brick  paving  on  Mill 
Street  from  Boonvilie  Street  to  Main  Street 
as  provided  for  by  Resolution  No.  741  ap- 
proved  January  21,   1908. 

Item  3.  First  class  brick  paving  on  Jef- 
ferson Street  from  Phelps  Ave.  to  Center 
Street  as  provided  for  by  Resolution  No. 
728  approved  September  24.   1907. 

Approximate  number  of  square  yards, 
28,690. 

To  be  paid  for  by  special  tax  bills  on  the 
property  liable  for  said  Improvements.  Said 
payment  or  any  part  thereof  shall  not  be 
done  until  the  whole  amount  of  work  con- 
tracted for  shall  have  been  completed  and 
accepted    by   the   city. 

Each  bidder  shall  submit  with  each  bid 
a  certified  check  payable  to  the  city  treas- 
urer for  6  per  cent  of  the  amount  of  his  bid, 
or  a  bond  properly  executed  to  the  city,  to 
be  approved  by  the  mayor.  In  the  sum  of 
one-fourth  the  amount  of  such  bid,  condi- 
tioned tiiat  If  his  bid  Is  accepted  he  will, 
within  ten  days,  enter  into  contract  and 
bond  as  required  by  the  city  ordinances. 

The  checks  and  bonds  of  unsuccessful 
bidders  sliail  be  returned  to  them.  Those 
of  the  contractors  whose  bids  are  accepted 
shall  be  held  until  they  have  entered  Into 
proper  contract  and  bond  In  accordance 
with  their  bids,  at  which  time  such  checks 
or  bonds  shall  be  returned  to  them. 

Specifications  at  my  office.  Right  re- 
served to  reject  any  and  all  bids. 

City  engineer's   office.    Apr.   21,   1908. 
H.    G.   HORTON, 
18-lt  City  Engineer. 

BRICK  PAVING. 

Monessen,   Pa. 

Sealed  proposals  for  the  Improvement  of 
Ninth  St.  from  Schoonmaker  Ave.  to  Knox 
Ave.  Also  Morgan  Ave.  from  Tenth  St.  to 
Schoonmaker  Ave.,  will  be  received  by  the 
Chairman  of  the  Street  and  Roads  Commit- 
tee, at  the  Engineer's  office,  until  the  7th 
day  of  May,  1908,  at  4  o'clock  p.  m.  Ap- 
proximate estimate  of  quantities: 

Curbing.  6.368  lineal  feet. 

Brick  paving  .6,460  sq.   yds.  __ 

Rough  curb,  216  lineal  feet. 

Bidders  will  be  furnished  with  blanks  at 
the  office  of  the  Borough  Engineer.  Bidders 
must  accompany  their  proposals  with  a  cer- 
tified check  for  $500  as  a  guarantee  that 
they  will  sign  agreements  if  awarded  the 
contract. 

The  Borough  of  Monessen.  Pa.,  reserves 
the  right  to  reject  any  or  all  bids. 

GEO.  H.  STEVENS, 
Chairman  of  Streets  and  Roads  Committee. 

J.  F.  IRWIN. 

Borough   Engineer.  17-3t 


ELECTRICAL    AND    PUMPING 
MACHINERY. 

—ALGIERS    SEWERAGE    STATION     "C"— 
Office    of    the   Sewerage   and   Water   Board, 
602-604  Carondelet     street.     New     Or- 
Orleans,  La.,   April   14th,  1908. 

Sealed  proposals  will  be  received  until  3 
o'clock  p.  m.,  Tuesday,  June  30th,  1908.  for 
furnishing  and  erecting  the  following  ma- 
chinery: 

2—100  K.  W.  250  volt,  direct  current  gen- 
erators. 

2 — 76  H.    P.   250   volt   motors. 

1 — 2.600.000  gallon  turbine  pump,  to  work 
against  a  125  foot  bead,  directly  connected 
to  an  electric  motor. 

1 — 1.000,000  gallon  triplex  pump,  to  work 
against  a  126  foot  head,  geared  to  an  elec- 
tric motor. 

1 — 2,000,000  gallon  centrifugal  pump  unit, 
to  work  against  a   20  foot  head. 

2 — 4,000,000  gallon  centrifugal  pump  units, 
to  work  against  a  20  foot  head. 

2 — 5    H.    P.    250    volt   motors. 

1 — Surface  condenser,  capable  of  con- 
densing 6,500  pounds  of  steam  per  hour;  to- 
gether with   air  pump. 

Also  all  exhaust  and  water  piping,  valves, 
wiring,  switchboard,  lights,  and  other  ap- 
purtenances,  completely  erected. 

Specifications  with  blank  form  of  propos- 
als may  be  obtained  at  the  office  of  the 
Board.  Plans  will  only  be  furnished  upon 
personal   application. 

A  certified  check  on  a  New  Orleans  bank. 
In  the  sum  of  |1,000,  deposited  in  accord- 
ance with  the  terms  of  the  specifications, 
will  be  required  of  each  bidder. 

A  surety  company  bond  in  an  amount 
equal  to  25  per  cent,  of  the  gross  amount 
of  the  contract,  with  a  surety  company  do- 
ing business  In  the  State  of  Louisiana  and 
acceptable  to  the  Sewerage  and  Water 
Board,  win  be  required  of  the  successful 
bidder. 

The  right  is  reserved  to  reject  all  bids. 
P.  S.  SHIELDS, 
GEO.  O.  EARL,  Secretary. 

General  Superintendent.  17-lOt 


U.  S.  ENGINEER  OFFICE,  Chicago,  IIL. 
April  13,  1908. — Sealed  proposals  for  dredg- 
ing and  rock  excavation  In  Chicago  river 
and  harbor,  Illinois,  will  be  received  here 
until  10  a.  m..  May  13.  1903,  and  then  pub- 
licly opened.  Information  on  application. 
W.   H.    Bixby,   Colonel   Engineers.  16-4t 


14,000    MEN, 

Nearly  14,000  contractors  and  engineers 
have  bought  one  book,  and  a  very  great  per- 
centage have  subscribed  for  the  paper  edit- 
ed by  the  author  of  that  book.  Gillette's 
"Handbook  of  Cost  Data,"  baa  broken  all 
records  for  the  sale  of  an  engineering  book, 
because  it  is  full  of  detailed  costs  of  all 
kinds  of  actual  construction.  It  contains 
622  pages,  bound  In  flexible  leather,  and  Its 
price  Is  34  net,  postpaid. 

THE  MYRON  C.  CLARK  PUBUSHINO  CO., 
S6B  Dearborn  St.,  Chicago,  ni. 


FOR  SALE 
One  Huber  Contractor  or 

PLOW  ENGINE 

Double  cylinder,  26  H.  P.    Steel  gear 
and  cable  attachment. 

Five  10-ton 

HAULAGE  WAGONS 

One  New  Era 

GRADER  and  DITCHER 

GEO.  B.  MARTIN,  R.  D.  3,  Canton,  Ohio. 


FOR    SALE. 

Aeompleta  macadun  n«d  caaatinctloaaMlltMS- 
silting,  besides  nnaU  toon,  machinoy.  etc..  0(  1  IMa 
BoflMD  Pitts  Road  Roller  I  Oroton  Tnctlaa  Bactah 
1  Sprlaklw,  MO  galloa  eapacllr;  OaaolkM  PhowIk 
EoclDa.  eto.  Will  sell  aiUier  wbole  ouUlt  or  Uafit 
articles. 

Douglas  V.  Aililey,  Btnghamtiin.  N.  T. 


FOR  SALE 

SECOND-HAND  PUMPS 

2 — 5x4x12  Single  acting  Steam  Pump*. 

1 — ^7x16  Single  plunger  geared. 

2 — ^7x14x7x12  Blake  Marine  Compound  Duplex. 

All  in  good  condition.  May  be  examined  any  day, 

Addreag  Box  28,  care  of  En«lneerlDg-OQatnietta(. 

3SS  Dearborn  St.,  Chicago. 


Is 


J^JSSStSSm 


BEST  EXTDGUE  TRDIGMN6  JKNGC I 

KALAMAZOO,*"" 


t  CAST  MAM  at: 


FOR  SALE 


One  18-tnch  StraMbcrger  Level  with  Tripod. 

One  12-foot  and  one  13-foot  Rod. 
Price,  complete,  in  good  condition,  170, 

Property  of  the  late  N,  A.  Sager,  M.  W.  S.  E. 

Address  Secretary  Western  Society  of  Bnginten 

Monadnock  Block,  Chicago 


CONTRACTORS  AND  ENONEERS 


USE 

Nash's  Expeditious  Measurer 

A  book  of  200  pages  of  indexed  tables, 
showing  at  a  glance  the  cubic  contents 
of  any  stone  or  package  according  to 
its  length,  breadth  and  depth.  Used 
by  Contractors,  Ouarrymen  and  En- 
gineers everywhere.  Order  of  your 
Ixwkseller  or  the  publisher.  $3,M 
Postpaid. 

A.  U  NASH 

17  State  Street  NEW  YORK 

Send  for  Sample  Pages 


AVOID    ERRORS 


RARE    BARGAINS  in  RAILS 
and  EQUIPMENT 

In  ST.  LOUIS 

Do  TOV  RBCBtVB  OCR  StOCK  LiSTS  ? 


«• 


CONTINENTAL" 

DUMP    CARS 


1}  to  20  Cubic  Yards  Capacity, 
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Bridge*. 

Open.  See  lasuc. 

6.  Arapaho.    Okla Apr.  22 

«.  Ooshen,    Ind Apr.  2» 

«.  Cleveland.    O Apr.  M 

6.  Muncle,    Ind Apr.  29 

7.  VIcksburg,     Miss Apr.  29 

7.  Brooklyn,    N.    Y Apr.  29 

7.  Cleveland.   O May  « 

8.  Eugene.    Ore May  6 

8.  Parker,    Colo May  6 

H.   Washington,    C.    H.,    O Apr.  22 

9.  Richmond,    Ind Apr.  29 

9.  Vale,    Ore Apr.  29 

11.  Ogden,    Utah    Apr.  29 

11.  Rathdnim.    Idaho    Mar.  25 

11.  Yankton.  8.  Dak May  « 

n.  Chlllleolhe.    O May  6 

12.  Houston.    Tex May  « 

12.  Hamilton,    O Apr.  22 

12.  Indianapolis,    Ind Apr.  29 

13.  West    Chester.    Pii May  6 

13.  Hamilton.  O May  6 

13.  Falrpluy.    Colo May  « 

U.  Culpeper.   Va May  6 

14.  Tulsa,    Okla Apr.  29 

14.  Savannah,    Ua Apr.  22 

15.  PltUbu™.  Ind Apr.  15 

Ij.  Rome.   Oa May  b 

16.  Vanoouvfr.   B.   C May  8 

16.  Deemston,    Pa Apr.  29 

18.  Plkevllle.    Ky Apr.  22 

18.  Upper    Sandusky,    O Apr.  29 

18.  South  Bend.   Ind May  6 

26.  Mangum,   Okla May  6 

:>-.  Chicago.    Ill May  « 

27.  Columbus,    Ga Apr.  29 

Buildings. 

6.  Crow    Agency.    Mont Apr.  8 

6.  McKeesport.    Pa Apr.  29 

7.  Merlden,    Conn Apr.  29 

7.  Webster    Groves,    Mo Apr.  28 

7.  Lancaster.    Pa May  6 

8.  Whipple    Barracks.   Arte Apr.  li 

8.  New    Orleans,    to. Apr.  29 

9.  Washington,    D.    C Apr.  29 

9.  Eugene,    Ore Apr.  I 

9.  Phoenix  vine.    Pa Apr.  22 

9    Harrisburg,   Pa May  6 

9.  Wichita.    Kan May  6 

n.  New  York.  N.   Y May  « 

11.  Brooklyn.   N.    Y May  6 

11.  Brooklyn.    N.    Y May  6 

11.  Brooklyn.    N.    Y May  t> 

II.  Chlokasha.    Okla May  6 

11.  Cincinnati.    O May  « 

11.   Los    Angeles.    Cai Apr.  2Z 

11.  Fort    Lincoln.   N.    Dak Apr.  22 

11.  Woodvllle,    Miss Apr.  29 

11.  Houghton.    Mich Apr.  29 

U.  SeatUe,    Wash Apr.  29 

11.  West    Point,   N.   T Apr.  29 

12.  Fort    Smith.    Ark Apr.  29 

12.  Little    Rock.    Ark Apr.  22 

12.  New   York.    N.    Y Apr.  8 

12.  Nashville.  Tenn Apr.  16 

11.  Calais.     Me Apr.  8 

12.  Aguanga.    Cal Apr.  8 

12.  Lakota.    N.    Dak May  6 

12.  New  York.   N.   Y May  6 

14.  Wllkeabarre.    Pa May  6 

14.  Wilkesberre.    Pa Apr.  « 

M.Albany.    N.    Y Apr.  29 

14.  Fort    Morgan.    Ala Apr.  29 

15.  ArgenU.    Ark Apr.  29 

I.S.  Monterey,    Cal Apr.  29 

16.  San  Juan.   P.   R Apr.  1 

15.  Pittsburg.    Pa.    May  6 

lii.  Ashland.    Ky May  b 

16.  Fort    Lincoln.    N.    Dak May  6 


May    16.  New    Britain.    Conn Apr.  t 

May    18.  Fort    Morgan,    Ala Apr.  29 

May    18.  Fort   Bsiyard,   N.    Mex. Apr.  29 

May    20.  Fort   Spokane,    Wash Apr.  29 

May    20.  Tyler.    Tex Apr.  22 

May    20.  Fort   Heade.   S.   Dak May  6 

May    20.  Wheatland.    Ind May  6 

May    21.  Danville.    Pa May  6 

May    21.  Fort  TDps    Moines.    la May  6 

May   21.  Buffalo.    N.    Y Apr.  16 

May    22.  Grand  Island.  Neb May  6 

May    22.  Orlska.    N.   Dak May  6 

May    22.  Fort    Leavenworth.    Kan May  6 

May    22.  Patton.    Cal May  6 

May    25.  National   Soldiers  Home.    Va.. 

May  6 

May    2!>.  Fort   Meade.   8.   Dak May  6 

May    2S.  Chester.    S.    C Apr.  32 

May    25.  La    Crosse,    Wis Apr.  29 

May    26.  Florence.    Ala Apr.  22 

May    26.  Agnew.    Cal May  6 

.May    28.  Houston.     Tex Apr.  22 

May    29.  Fort   Hancock.    N.    J May  6 

May    29.  Bremerton.   Wash May  6 

June     1.  Grand    Island,    Neb Apr.  29 

June     1.  Fort  DfS  Moines.   la May  6 

.lune     2.  Richmond.    V« Apr.  « 

June    2.  Albany.    N.    Y Apr.  29 

June    2.  New   Ulm.   Minn Apr.  29 

June    S.Detroit.    Mich May  6 

June    S.Dover.   N.    H May  6 

June    9.  Ogden.    I'tah    May  6 

June  10.  Ogden.    Utah    May  6 

June    12.  St.    Charles.    Mo May  6 

Roads  «Ad  Streets. 

May     6.  Cleveland,   O Apr.  22 

May     6.  Baltimore,   Hd.    Apr.  29 

May     6.  SIgoumey,    la Apr.  29 

May     6.  Paterson.  N.   J Apr.  29 

May      6.  Lafavette.     Ind Apr.  29 

May     7.  Cincinnati,   O Apr.  29 

May      7.  Monessen.    Pa Apr.  29 

May      7.  New   York,   N.    Y Apr.  29 

.May      7.  Fond   du    Lac.    Wis Apr.  22 

May      7.  River  Vale.   N.   J Apr.  22 

May      7.  Memphis.    Tenn May    6 

May      7.  Altoona.    Pa May  6 

May      8.  Independence.   Mo May  •> 

May      8.  Paulding.     O Apr.  22 

May      S.Cincinnati.    O Apr.  1!> 

.Mav      8.  Altoona.    Pa Apr.  29 

May      9.  Salem,    N.    J Apr.  29 

May    11.  Madison    Barracks,    N.    Y..Apr.  29 

May    11.  New    York.    N.    Y May  6 

Mav    II.  PTmervville.    Cal May  6 

.May    12.  Houston.    Tex May  6 

May    12.  Paducah.    Ky Apr.  29 

>'BV    12.  Dunkirk.    N.    T Apr.  29 

.May    13.  Freehold.   N.  J May  « 

Mav    13.  Cincinnati.  O May  6 

May    13.  Baltimore.    Md May  6 

Mav    13.  Terre    Haute.    Ind May  « 

M.iy    14.  Kansas    City.    Mo May  6 

Mav    14.  Kansas    Citv.    Mo May  « 

May    14.  Chicago.  Ill May  6 

May    14.  Kansas    City.    Mo May  6 

•««av    14.  Fond   du    Lac.    Wis Anr.  22 

M.Tv    lii.  Petrolla.   Ont May  6 

May    16.  Racine.    Wis May  6 

May    16.' Frankfort.    Ind M.iy  fi 

May    1«.  Frankfort.   Ind Anr.  1.1 

Mav    19.  Muncie.   Ind May  6 

.Mav    19.  Hornell.  N.   Y May  « 

Mav    20.  Huntingdon.   Pa May  6 

.Mfiy    21.  Harrisburg.   Pa May  B 

Mav    26.  Willinmsport.   Pa Mav  R 

May    26.  Gulfport.    Miss Apr.  29 

Mav    27.  Norristown.    Pa May  6 

Mav    27.  Bedford.    Pa May  6 

Mav    29.  Westervllle.    O May  6 

.May    2S.  Honesdale.    Pa May  fi 

May    28.  Clarion.    Pa May  6 

June     1.  Doylestown.    Pa Mav  6 

June     1.  Fort   Lvon.  Me May  6 

June     1.  Fort    Slooum.    N.    Y May  fi 

June     1.  Fort    Slocum,    N.    Y Apr.  22 

Sewers. 

.Mav      6.  Oakland.    Cal Anr.'  22 

Mav      7.  Cincinnati.    O .\pr.  29 

Mav      8.  Altoona.    Pa Apr.  29 

May      8.  Youngstown.    O Apr.  29 

Miiv      S.Milwaukee.  Wis May  fi 

Mav      .S.  Portsmouth.    O May  6 

May      8.  Cincinnati.  O    May  6 

Mav      S.St.    Louis.    Mo May  6 

Mav      9.  Racine.  Wis May  6 

May      9.  Harrisburg.  Pa May  6 

Mav      9.  Bvansvllle.  Ind May  6 

Mav    11.  New  York.  N    Y May  « 

May    11.  Green    Bav.    Wis May  6 

May    11.  Cloquet.   Minn May  6 

May    11.  Oallitiln.    Pa May  fi 

May    11.  Cincinnati.    O Mav  fi 

May    11.  Mt.    KIsco.    N.    Y Apr.  29 

Mav    13.  Chicago.    Hi May  6 

May    15.  Fort    St.    Philip,    La Aor.  29 

Mav    IT,.  Foxcroft.   Me May  6 

Ma k.  18.  Cape    Girardeau.    Mo Apr.  29 

Mav    21.  Brantford.     Ont Mav  6 

May    22.  Belolt.     Wis Anr.  29 

May    23.  Ardmore.    Pa.    .  ■ Mav  fi 

v'av    2fi.  Oulfnort.    Miss Aor.  29 

May    27.  Baltimore.    Md May  6 


Water  Supply. 

Priuighar,    la.          Apr.  29 

White  Bear,  Minn Apr.  15 

Sioux    City.     la Apr.  22 

Brldgeton.  N.  J May  6 

Jackson.   Miss May  6 

Atlanta.    Qa Mav  6 

New    York.    N.    Y May  6 

Brookl.vn.    N.    Y May  6 

Hlldreth,    Neb Apr.  29 

Trenton.    Ill May  6 

Monterey.    Mexico     May  6 

Council    Rlufta.    la Mar.  25 

Canon    City,    Colo Apr.  29 

Fort    Asslnniboine.    Mont.  ..May  6 

Roswell.   N.   Mex May  6 

Columbus.    .Miss Apr.  22 

MIscellaneons. 

Fort  Warren,  Mass.. 

Sea  Wall.  Etc.,  Apr.    16 
Natchez.    Miss..     . 

Street   Lighting,  Apr.    22 
Cincinnati,  O.. 

Garbage   Disposal.  Apr.    22 
Savannah.  Ga.. 

Jetty  Work.  Apr.      8 
New    York,    N.    Y.. 

Ferry  House.  Apr.    29 
New   York.   N.   T.. 

Subway,  Apr.    16 
Chicago.    111.. 

Dock.    Dredging.  Apr.    22 
Virden.   Man.. 

Telephone  System.  Apr.    15 
Fort  Adams.   R  I.. 

Sea  Wall.  Apr.      8 
Columbua,   O.. 

Oarbage  Works.   Mar.    11  • 
Chicago.   III.. 

Retaining    Wall,  May      6 
Folsom  City.  Cal.. 

Electric  Plant.  May      « 
Marietta.  Ga.. 

Flag    Statt.  May      fi 
Fort   Barrancas.    Fla., 

Flag   Staff.  May      6 
Hudson.    N.   Y.. 

Street    Lighting.  May      t: 
Wilmington.  Del.. 

Pile  Foundations,  Etc..  Apr.    29 
Holland.    Mich.. 

Pier  Work.  Apr.    22 
Portland.    Me.. 

Wharf.  Apr.    22 
Galveston.  Tex.. 

Pile    Dock.  May      >! 
Michigan  (,'it.v.  Ind.. 

Pile   Work.  May      t: 
Las  Animas.  Colo.. 

Electric  System.  Apr.    13 
Fort  Ontario,  N.  Y.. 

Fence,  Apr.    15 
Fort    Pickens,    Fla.. 

Sea  Wall,  Apr.    29 
Greenville.  Tenn.. 

Flag    Staff.  May      tf 
Key    West.    Fla.. 

Jetty    Work.  Apr.    29 
Washington.   D.  C. 

Steamers,  May      6 
Fort  Standlsh.  Mi8.><.. 

Wharf.  Miiy      6 
Fort  <,y<>n.    Me.. 

Wharf.  May      <; 
Fort    Rodman,    Mass.. 

Wliarf    Work.  .\pr.    29 
Fort    .Slocum.   N.    V.. 

Sea   W;<ll.  Apr.    22 


Bzcavatloii,  Earth  and  Rock. 

May      6.  Crookston.   Minn.. 

Ditch  Work.  Apr.    15 
May      6.  Bobcaygern.   Ont.. 

Rock  Excavation,  Apr.    29 
May      7.  Bangor.  Me.. 

Ledge  Excavation.  Apr.    15 
May      7.  Wilmington.   Del.. 

Dredging.  Apr.    15 
May      7.  Yankton.    S.    Dak.. 

Ditch   Work.  Apr.    15 
May      S.  New   Orleans.    La.. 

I.«vee.  Apr.    22 
May      9.  Knox,    Ind., 

Ditch.  Apr.    29 
May    12.  New  Y^rk.   N.    Y.. 

Wallkill    Pressure   Tunnel.  Apr.    29 
May    1.1.  Chicago.    HI.. 

Dredging.  Apr.    29 
May    13.   Bridgeport.    Conn.. 

Dredging.  Apr.    22 
May    15.  Norfolk.   Va  . 

Dredging.  Apr.    22 
May    15.  Kdmontop.    .Mherta. 

Railroad    Grading.  Apr.    22 
May    15.  otiawii.   Ont..  • 

1>ieilKiMg.  May      « 
May    21.  Boston,    Mass., 

Dredging.  Apr.    29 
Mav    25.  St.    Piiul.    Minn.. 

Dlteh    Work.  May      6 
.Mav    29.   Wilmington.    Del.. 

Dredging.  May      6 
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June    1.  Osmbruck   Center,    Ont., 

Drain,  Apr.   22 
June    I.  Fort   Slocum,   N.    T., 

Earth  FllUnK.  Apr.   22 

llat*riali,MachinM|Suppllet,Toolt,Btc. 

May     6.  Baltimore,    Md., 

Junction  Box  Castings,  Apr.    29 
May     <.  New  York,  N.   T.. 

Fire  Hose,  Apr.   29 
May     6.  Chicago,  III., 

Vacuum   Cleaning  Plant,  Apr.    22 
Aiay     6.  West  Point,  N.   Y.. 

Crushing  Plant,  Apr.    22 
May     7.  New  York.  N.  Y.. 

Asphalt  Blocks,  Apr.   29 
May     8.  Syracuse,  N.  Y., 

Water  Pipe,  Apr.   29 
May    11.  Moose  Jaw,  Sask., 

Alternators,  Etc..  May     6 
May    11.  Pittsburg,    Pa., 

Carts.   Rollers,    Etc.,  May     6 
May    11.  Washington,    D.    C, 

Pipe,   Banges.    Etc..  Apr.    22 
May    12.  West  Point,  N.  Y., 

Coal  Conveying  Machlner)-.  May     6 
May    12.  Portland,  Ore., 

Ploe,  Valves,  Etc.,  May     6 
May    12.  Fort   Wayne,    Ind., 

Fire  Engine,  Apr.    29 
May    13.  Baltimore,   Md.. 

Laundry   Machinery.  May     6 
May    13.  New  York.  N.  Y., 

Oate  Valves,  Etc.,  May     6 
May   13.  Indianapolis,  Ind., 

Asphalt  Roller,  May      6 
May   13.  Baltimore,  Md., 

Valves,  May     S 
May    13.  Indianapolis,  Ind., 

Asphalt.  May     6 
May    13.  New  York,   N.   Y.. 

Tools,   Etc..  May      6 
May   IS.  Leavenworth,   Kan.. 

Iron   Fittings.  Apr.    22 
May    14.  New  York.   N.   Y.. 

Fire  Hose,  May      6 
May    14.  Napanoch.   N.  Y.. 

Boilers,   Etc..  May      6 
May    14.  Brooklyn.  N.  Y., 

Fire  Hose.  May      6 
May    14.  Washington,   D.    C. 

Paving  Supplies,  Apr.    29 
May    15.  Chicago,  III., 

Motors,  May     < 
May   IS.  Philadelphia,  Pa., 

Rope.  Castings,   Etc..  Apr.    22 
May    18.  G-uelph,   Ont., 

Pumping  Engine,  Tower,  Etc.,  Apr.    29 
May    16.  fan  L'aiie,  Kla., 

Ice  Plant.  Apr.      8 
May    18.  Washington,  D.  C, 

Cranes,    Pumps,    Etc.,  Apr.    29 
May    20.  New  Orleans.  La.. 

Boiler  Plant.  May      < 
May    23.  Washington.    D.    C, 

Electrical  Supplies.  May      6 
May    25.  Washington,  D.  C. 

Hotstlne   Engines,    Etc.,  May     6 
May    27.  Superior.   Wis.. 

Metal  Vault  Shelving.  May      6 
May    27.  Leavenworth.    Kan.. 

Electrical  Supplies,  May     6 
June     1.  Washington,    D.    C. 

Portland    Cement,  Apr.    29 
June  K.  Quincy,   mass.. 

Electric   HoisU,  Apr.      8 
June  30.  New  Orleans,   L>a.. 

Machinery.  Apr.    K 

BIDS  ASKSD 
Bridges. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Falrplay,  Colo.— Until  noon.  May  13,  by  T. 
W.  Jaycox,  State  Engineer,  Denver,  Colo., 
for  the  construction  of  a  reinforced  con- 
crete bridge  (40  ft.  span)  across  the  South 
Platte  River  at  Twin  Bridges,  about  11 
miles  south   of  Falrplay,    Park   County. 

Parker,  Colo.— Until  noon.  May  8,  by  T. 
W.  Jaycox,  State  Engineer.  Denver,  for  the 
construction  of  a  reinforced  concrete  bridge 
r>0  ft.  span  across  Tallman  Creek,  near 
Parker.   Douglas  County. 

Rome,  Q».— Until  noon  May  15.  by  Com- 
nilsBloners  of  Roads  and  Revenues.  J.  F. 
milver.  Clerk,  tor  constructing  84-ft.  long 
at!  el  bridge  over  Silver  Creek  at  LIndale. 

Chicago,  III.— Until  noon,  May  27,  by 
Trustees  Sanitary  District  of  Chtcago,  I.  J. 
Bryan.    Clerk,    American    Trust    Bldg..      for 

?upplvlnK  all  materials  and  labor,  excepting 
or  electrical  work  and  Interlocking,  neces- 
sary for  the  equloment  of  the  elKht-track 
bridge  for  the  Pittsburg,  Cincinnati,  Chi- 
cago and  St.  Louis  Railway  Company,  the 
Chicago  Terminal  Transfer  Railroad  Com- 
pany and  the  Chicago  Junction  Railway 
Company,  crossing  the  main  drainage  chan- 
nel  of   the   Sanitary   District  of  Chicago  at 


Campbell  Avenue,  Chicago,  III.,  so  that 
bridge  may  be  operated  as  a  movable  bridge 
to  allow  navigation  In  channel. 

South  Bend,  lnd> — Until  11  a.  m.,  May 
18,  by  County  Commissioners,  for  the  con- 
strunction  of  six  concrete  culverts,  one  steel 
beam  bridge  and  new  wing  wall  on  Broad- 
way culvert  over  Bowman  Creek  in  South 
Bend. 

Chillicothe,  0.— Until  noon.  May  11,  by 
Chas.  H.  Pinto,  County  Auditor,  for  con- 
structing concrete  arch  culvert  In  Hope- 
town. 

Cleveland,  O, — Until  noon.  May  7,  by  A. 
R  Callow,  Secretary  Board  Public  Service, 
for  furnishing  steel  stringers  for  Abbey  Ave. 
viaduct. 

Hamilton,  O.— Until  May  13,  by  J.  B. 
Brate,  County  Auditor,  for  repair  of  west 
abutment  of  bridge  over  Seven  Mile  Creek 
south    of    ColllnsvTile. 

Mangum,  Okla.— Until  May  26,  by  F.  Mc- 
Neill, for  tearing  down  old  bridge  and  erec- 
tion of  new  wagon  bridge  over  Orape  Creek. 

Eugene,  Ore. — Until  2  p.  m..  May  8,  by 
B.  v.  Lee,  County  Clerk,  for  constructing 
92  ft.  span  Howe  truss  bridge  on  double 
bent  piers  over  Brumbaugh  Creek  on  Coun- 
ty Road  No.  608. 

West    Chester,    Pa.— Until    noon.    May    13, 
by  County  Commissioners,  William  Stevens, 
Chairman,   for  the   erection  of   concrete  and 
stone   arch   bridge.    28   ft.    clear   span,    over  ' 
White  Clay  Creek,  London  Qrove  Township. 

Yankton,  S.  Oak,— Until  8  p.  m..  May  11, 
by  H.  B.  Russell,  City  Clerk,  for  construct- 
ing one  span  concrete  bridge.  W.  L.  Bruce, 
City  Engineer. 

Houston,  Tex. — Until  noon.  May  12,  by 
John  B.  Ashe.  County  Auditor,  for  replac- 
ing bridge  over  Spring  Creek  on  the  Hock- 
ley and  PlanterjvlU   Road. 

Culpeper,  Va.— Until  May  14,  by  W.  E. 
Coons,  County  Clerk,  for  constructing  3- 
span  steel  bridge  at  Rapldan.  Abutments 
and  piers  are  to  be  of  concrete. 

Vancouver,  B.  C. — Until  noon.  May  16, 
(extension  of  date  from  May  1),  by  City 
Clerk,  for  the  manufacture  and  erection  of 
the  superstructures  of  the  new  bridges  over 
False  Creek  at  Westminster  Ave.  and  Qran- 
vlUe  St.  Estimated  weight  of  structural  steel 
about  2,800  tons.  Waddell  &  Harrington. 
Consulting   Engineers.  .Kansas  City.    Mo. 


Buildings. 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Agnew,  Cal. — Until  4:30  p.  m..  May  26, 
by  Board  of  Managers  of  Agnew's  State 
Hospital,  W.  M.  Southelmer,  Secretary,  7 
West  Santa  Clara  St.,  San  Jose,  for  erec- 
tion of  two  receiving  buildings  and  a  build- 
ing for  the  demented. 

Patton,  Cal.— Until  8  p.  m..  May  22.  l»y 
Lyman  M.  King,  Secretary  Board  Managers, 
Southern  California  State  Hospital,  Red- 
lands,  for  erection  of  a  concrete  and  wood 
dairy  bam.  and  a  receiving  cottage  at 
Southern   California   State  Hospital,   Patton. 

Fort  Des  Moines,  la, — Until  3  p.  m.,  June 
1,  by  Constructing  Q.  M.,  for  furnishing  and 
Installing  heating  plant  In  quartermaster's 
and    subsistence    storehouse. 

Fort  Des  Moines,  la. — ^Untll  3  p.  m..  May 
21,  by  Constructing  Q.  M.,  for  constructing 
a    wagon    shed. 

Wheatland,  Ind.— Until  May  20.  by  Board 
of  Education,  R  C.  Dunn,  for  erection  of  2- 
story  brick  school  building. 

Fort  Leavenworth,  Kan. — Until  11  a.  m.. 
May  22,  by  Capt.  Wm.  D.  Davis,  Construct- 
ing Q.  M..  for  constructing  the  following 
buildings.  Including  plumbing,  heating,  elec- 
tric wiring  and  electric  lighting  fixtures: 
Two  sets  of  field  officers'  quarters  and  three 
double  sets  captains'  quarters,  at  Fort 
Leavenworth. 

Wichita,  Kan.— Until  May  9,  by  H.  F. 
Mason,  President  Board,  for  constructing  an 
addition  to  Masonic  Home. 

Ashland,  Ky.— Until  May  15.  by  Board  of 
Education,  F.  B.  Moore.  President,  for  con- 
struction of  lO-room  brick  and  stone  school 
building. 

Detroit,  Mich. — Until  3  p.  m.,  June  3,  by 
'ames  Knox  Taylor,  Supervising  Architect, 
Washington,  D.  C,  for  the  extension,  re- 
mcKlellng.  etc.  (except  elevator  and  lifts)  of 
of  the  United  States  Posfofflce  and  Court 
House  at    Detroit. 

St.  Charles,  Mo. — Until  3  p.  m..  June  12, 
bv  James  Knox  Taylor.  Supervising  Archl- 
teet.  Washington,  D.  C,  for  the  construc- 
tion complete  of  the  U.  S.  PostofBce  at  St. 
Charles. 

Lakota,    N.    Dak.— Until   May  12,    by   Rev. 


R    L.    McArthur,    for    erection  of  a  bttck 
church  buildUig. 

Oriska,  N.  Dak.— Until  May  21,  by  0.  G. 
Anderson,  for  erection  of  a  4 -room  brick 
school  house. 

Grand  Island,  Neb.— Until  May  22.  by  Au- 
gust Barts,  Chairman,  for  the  constnictkn 
of  a  church  building  for  the  St.  Faul'a  Ger- 
man   Lutheran    church    congregation. 

Fort  Lincoln,  N.  Dak.— UntU  1:30  p.  m., 
May  16,  by  Bowers  Davis,  Conatructlnt  Q. 
M.,  for  construction  of  addition  to  mean 
shed  at  this  post. 

Dover,  N.  H.— Until  3  p.  m.,  June  I.  by 
James  Knox  Taylor,  Supervising  Arebltcct. 
Washington,  D.  C.,  tor  the  construction  (In- 
cluding plumbing,  gas-piping,  heating  ap- 
paratus, electric  conduits  and  wiring)  of  th« 
U.  S.  PostofBce  at  Dover. 

Fort  Nancoek,  N.  J.— Until  2  p.  m..  May 
29,  by  Capt.  M.  N.  Falls,  Constructing  Q. 
M.,  for  construction,  plumbing,  heating. 
electric  wiring  and  fixtures  of  gymnaalmn 
and  bowling  alley  at  this  post. 

Brooklyn,  N.  Y.— Until  11  a.  m..  Mar  H. 
by  C.  B.  J.  Snyder,  Superintendent  of 
School  Buildings,  Park  Ave.  and  Mth  St. 
New  York,  for  Installing  electric  equipment 
In  P.  S.  24.     Security  required  la  ti.m. 

Brooklyn,  N.  Y.- Until  2  p.  m..  May  11,  by 
Armory  Board,  Hall  of  Records.  New  Tort 
for  furnishing  alterations  and  improvements 
in  the  Armory  of  the  Second  Company  Sig- 
nal Corps,  N.  a.,  N.  Y.,  No.  801  Dean  St. 
the  Borough  of  Brooklyn. 

Brooklyn,  N.  Y.— Until  2:30  p.  m..  May  11. 
by  Robert  W.  Hebberd.  Conunissloner  ol 
Charities,  foot  of  B.  26th  St..  New  TorL 
for  furnishing  labor  and  materials  requited 
for  laying  new  flooring  and  base  throughom 
Cumberland  St.  Hospital,  Borough  at 
Brooklyn.     Security  required  is  S2,5M. 

Now  York,  N.  Y.— UntU  11  a.  m..  May  U 
by  C.  B.  J.  Snyder,  Superintendent  of 
School  Buildings,  Park  Ave.  and  S>th  St. 
for  alterations,  repairs,  etc.,  for  pubUc 
schools  11,  26,  29,  32,  S3,  45,  48,  51,  SS,  IT. 
<9,  87,  94,  127,  141,  High  School  of  Com- 
merce and  De  Witt  Clinton  High  Schwl 
Borough  of  Manhattan.  Bids  are  also  aakai 
for  erection  of  outside  iron  stairs  on  a  num- 
ber of  schools. 

Nev»  York,  N.  Y.— UnUl  2:30  p.  m.,  May 
12,  by  Robert  W.  Hebberd,  Commlasloner  ot 
Charities,  foot  of  E.  26th  St.,  for  conatnic- 
tion  of  a  day  room  at  Home  for  Aged  and 
Infirm.   Blackwells  Island. 

Cincinnati,  O.— UntU  May  11,  by  J.  M 
WIthrow,  of  Board  of  Education,  for  ood- 
struction  of  a  public  school  building  00 
Elastem  Ave. 

Chlckasha,  Okla.— Until  May  II.  by  D.  H 
SIgmon,  Chairman  Building  CommlttM.  for 
erection  of  church  for  1st  Baptist  congre- 
gation. 

Danville,  Pa.— Until  noon.  May  21,  by  Dr. 
H.'B.  Meredith,  Superintendent,  for  erecdn 
of  a  block  of  houses  for  employes  at  State 
Hospital.  T.  P.  Reltmyer.  Architect.  Wil- 
liamsport.   Pa. 

Harrlsburg,  Pa. — Until  noon.  May  ).  by 
W.  Shaffer,  Building  Inspector,  for  erection 
of   a    fire    house. 

Lancaster,  Pa. — Until  2  p.  m..  May  T,  br 
A.  C.  Welchaus,  Chairman  Committee,  for 
constructing  a  school  :also  for  installing 
heating  plant.     C.  E.  Urban  U  Architect 

Pittsburg,  Pa.— Until  10  a.  m.,  Mav  15.  by 
Department  of  Public  Safety,  for  erection 
of  three  fire  houses  and  alterations  to  one 
fire   house. 

Wllkesbarre,  Pa.— Until  2  p.  m..  May  U. 
by  James  M.  Norris,  County  Controller,  for 
furnishing  material  and  doing  the  decon- 
tive  work  in  the  interior  of  the  new  court 
house  building  In  Wllkesbarre,  consisting  of 
painting  and  decorating  the  plaster  surfkcea 
furnishing  and  Installing  the  Venetian  glxa. 
leaded  glass,  mosaic  work  and  other  work. 
The  County  Commissioners  have  appropri- 
ated $75,000  for  such  work. 

Fort  Meade,  S.  Oak.— Until  10  a.  m..  iUr 
25,  by  Capt.  E.  C.  Scherer,  Constructing  <3- 
M.,  for  construction  of  concrete  root  house. 
officers'  quarters,  on  double  set  of  lieuten- 
ants' quarters,  one  set  of  bachelor  offlcen' 
quarters,  one  band  barrack,  and  one  admin- 
istration building,  and  for  installing  plumb- 
ing, steam  heating,  electric  wiring,  and  elec- 
tric  lighting   fixtures   in   buildings  specUle4 

Fort  Meade,  8.  Dak.— Until  10  a.  m..  Ma." 
20,  by  C^apt.  L.  C.  Scherer,  Constructing  U 
M.,  for  construction  of  concrete  root  house, 
reinforced  with  steel. 

Ogden,  Utah.— Until  3  p.  m.,  June  10.  br 
James  Knox  Taylor,  Supervising  Architect, 
Washington.  D.  C.  for  the  installatioa  of  » 
conduit  and  electric  wiring  system  to  the 
extension  to  the  U.  8.  PostofBce  and  Cva* 
House   building  at   Ogden. 

Ogden,    Utah — UnUl  3   p.    m.,  June  >.  by 
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James  Knox  Taylor,  Supervising  Architect, 
(raghlngton,  D.  C.  for  the  low  pressure 
ste&m  heatlngr  apparatus  (or  the  extension  to 
the  U.  S.  Postofflce  and  Custom  House 
building  at    Ogden. 

National  Soldiers'  Home,  Va.— Until  1:30 
p.  m.,  May  25,  by  John  T.  Hume.  Treasurer 
Southern  Branch,  N.  H.  D.  V.  a.,  National 
Soldiers'  Home,  for  installing  heating  and 
ventilating  system  In  hospital  wing  and  cen- 
tral addition  to  hospital. 

Bremarton,  Wash. — Until  11  a.  m..  May  29. 
by  the  Burefui  of  Tarda  and  Docks,  Navy 
I)epartment,  Waaiiington,  D.  C,  for  con- 
structing a  l-story  steel  frame  building  at 
the  Puget  Sound  Navy  Yard,  Bremerton. 

Roads  and  Streets. 

Bids  are  asked  on  following  work,  th« 
notes  belns  arranged  alptiabetically  by 
states: 

Emaryvllle,  Cal.— Until  8  p.  m..  May  11,  by 
P.  H.  FBLTr,  Town  Clerk,  for  constructing  ce- 
ment sidewalks. 

Chicago,  III.— Until  10:30  a.  m^  May  14, 
by  Board  Local  Improvements,  Charles  A. 
V.  Standish,  Secretary,  203  City  Hall,  for  11 
contiucts  for  grading  and  paving  with  vltrl- 
fled  brick,  2  contracts  for  paving  with  gran- 
ite blocks.  4  contracts  for  paving  with  blast 
furnace  slag,  S  contracts  for  paving  with 
asphalt,  and  1  contract  for  paving  with 
limestone. 

Frankfort,  Ind.— UnUI  10  a.  m..  May  16 
by  Charles  F.  Cromwell,  County  Auditor,  for 
constructing  gravel   road. 

Muncia,  Ind.— Until  2  p.  m..  May  19,  by  J. 
A  Jackson.  City  Cleric,  for  grading  and 
paving  with  brick  as  follows:  West  Main 
St.  $.553  sq.  yds.;  Kast  Main  St.,  8,851  sg. 
yds.;  Liberty  St.,  2,461  sq.  yds.  John  O. 
Potter.  City  Engineer. 

Terra  Haute,  Ind. — Until  4  p.  m..  May  IS, 
by  Board  Public  Works,  Herbert  Briggs, 
Secretary,  for  Improvement  of  23d  St.  Bond 
for   $200    required    with    bid. 

Baltimore,  Md.— Until  May  13,  by  William 
8.  Manning,  General  Superintendent  of 
Parks,  for  improving,  grading,  fllUng,  sur- 
facing and  resurfacing  roadway  and  paths, 
the  construction  of  armored  concrete  curb, 
the  construction  of  concrete  catch  basins, 
concrete  steps  and  the  laying  of  pipe  lines 
to  Wyman  Park. 

Fort  Lyon,  Me. — ^Until  3  p.  ni.,  June  1,  by 
Capt.  F.  J.  Morrow,  Constructing  Q.  M.. 
Portland,  Me.,  for  constructing  a  road  at 
this  port. 

Independonce,  Mo. — Until  11  a.  m..  May  8. 
by  Oscar  Koehler,  County  Surveyor,  for 
grading,  macadamising  and  constructing 
drains  on  86th  St. 

Kanaas  City,  Mo.— UnUI  11  a.  m.,  May  14, 
by  E.  A.  Harper,  City  Engineer,  for  oon- 
stmcting  asphalt  pavement  on  parts  of  six 
streets. 

Kansas  City,  Mo.— UnUI  11  a.  m..  May  14, 
by  E.  A.  Harper,  City  Engineer,  fbr  con- 
structing artlOclal  stone  sidewalks  on  parts 
of  15  streets. 

Kanaaa  City,  Mo Until  11  a.  m.,  May  14, 

by  B.  A.  Hari>er,  City  Engineer,  for  con- 
strucUng  artiflclal  stone  curbing  on  portions 
of  13  atreets. 

Freeheold,  N.  J.— Until  May  13,  by  County 
Freeholders,  H.  S.  Sproul,  County  Engineer, 
tor  constructing  1.2  miles  of  macadam  road. 

Fort  Slocum,  N.  Y. — Until  11  a.  m.,  June 
1,  by  Constructing  Q.  M.,  for  construction  of 
roads,  sidewalks,  gutters,  drains,  etc.,  at 
this  post. 

Homell,  N.  v.- Until  8  p.  m..  May  19.  by 
Frederic  I,each,  Superintendent  Public 
Works,  for  constructing  13,180  sq.  yds.  vitri- 
fled  brick  or  block  pavement  and  7,660  lin. 
ft.  of  curbing. 

Now  York,  N.  Y.— Until  2  p.  m..  May  11, 
by  John  F.  Aheam.  President  Manlu,ttan 
Borough,  for  repairing  and  maintaining 
sheet  asphalt  pavement  In  Manliattan  Bor- 
ough; almut  150.000  sq.  yds.  of  pavement  are 
Included  In  the  contract. 

Cincinnati,  O. — Until  noon.  May  13,  by 
Beard  Public  Service.  John  J.  Wenner, 
Clerk,  for  grading,  cement  combined  curb 
and  gutter  and  macadamizing  on  Wunder 
Ave.;  t>ond  for  (2,000  required  with  bid. 

Weatervllle,  O.— Until  noon.  May  29.  by 
Elaworth  Horlocker,  Village  Clerk,  for  grad- 
ing and  paving  parts  of  Vine  St.,  Lincoln  St., 
and  Home  St..  with  hard  burned  brick,  block 
or  other  substantial  material. 

Altoona,  Pa. — Until  8  p.  m..  May  7.  by 
Board  Public  Works,  J.  B.  Andrews,  Chair- 
man, for  grading  and  paving  with  vltrlfled 
brick  on  concrete  foundation  on  a  number  of 
streets. 

Bedford,  Pa.— Until  May  27,  by  State 
Highway  Department,    Harrlsburg,    Pa.,    for 


constructing  following  state  roads  In  Bed- 
ford County:  South  Woodbury  Township, 
two   roads,    17,000   ft.  and   14,700  ft.    long. 

Clarion,  Pa.— Until  May  28.  by  State  High- 
way Department,  Harrlsburg,  Pa.,  for  con- 
structing 7,112  ft.  of  state  road  in  Washing- 
ton Township,  Clarion   County. 

Doylestown,  Pa. — Until  June  1,  by  State 
Highway  Department,  Harrlsburg,  Pa.,  for 
constructing  following  state  roads  in  Bucks 
County;  HlTltown  Township,  two  roads,  4.200 
ft.  and  10.335  ft.;  Bristol,  14.680  ft.;  Silver- 
dale    Borough,    1.660   ft. 

Harrlsburg,  Pa.— Until  May  21,  bv  State 
Highway  Department,  for  constructing  fol- 
lowing state  roads:  Weissport  Borough,  Car- 
bon County.  1,500  ft.;  Franklin  Township, 
Carbon  County.  11,320  ft.;  North  Cadorus 
Township,    York    County,    12,640    ft. 

Honesdale,  Pa.— Until  May  28.  by  State 
Highway  Department,  Harruburg,  Fa.,  for 
constructing  18,000  ft.  of  state  road  in 
DIehl  Township,  Wayne  County. 

Huntingdon,  Pa.— Until  May  20,  by  State 
Highway  Department,  Harrlsburg,  Pa.,  for 
constructing  11,676  ft.  of  state  road  in 
Oneida  Township. 

Norrlstown,  Pa.— UnUI  May  27,  by  State 
Highway  Department.  Harrlsburg,  Pa.,  for 
constructing  two  roads  In  Upper  Hanover 
Township,  Montgomery  County,  8,400  ft.  and 
7,700  ft.    long. 

Wllllamaport,  Pa.— Until  May  26,  by  State 
Highway  Department.  Harrlsburg,  Pa.,  for 
constructing  following  state  roads  In  Ly- 
coming County:  Mifflin,  10,890  ft.;  Nlppenose 
Township,  20,200  ft.;  Salladasburg  Borough, 
5.000  ft.;  Piatt   Township,   12,600  ft. 

Momphia,  Tonn. — ^Untll  noon.  May  7,  by 
B.  M.  Douglass,  City  Register,  for  street  Im- 
provement work  to  include  11.315  cu.  yds. 
grading,  37,953  sq.  yda  gravel  roadway  and 
2.200  sq.  yds.  of  tar  macadam. 

Houston,  Tex. — UnUl  noon.  May  12,  by 
John  B.  Ashe,  County  Auditor,  for  follow- 
ing road  work:  Paving  extension  of  Wash- 
ington County  Road  to  the  31at  mllepost  on 
H.  &  T.  C.  R.  R.;  grading  and  ditching  on 
Hyde  Park  Lind  Road;  grading  of  the  Dairy 
and  Clodlne  Road;  paving  three  miles  of 
Pierce  Junction  Road;  paving  road  connect- 
ing Deepwater  and  La  Porte,  paving  exten- 
sion of  Telephone  Road;  paving  gap  on 
Houston  and  Crosby  Road;  paving  five  miles 
of  the  West  Montgomery  Road. 

Racine,  Wla.— Until  10  a.  m..  May  16,  by 
Board  Public  Works,  P.  H.  Connolly,  Chair- 
man, for  constructing  27,703  sq.  yds.  brick 
paving  and  11,300  lin.  ft.  of  stone  curbing 
reset. 

Petrolla,  Ont.— Until  May  15,  by  J.  Mc- 
Hattle,  Town  Clerk,  for  constructing  about 
6.000  sq.  yds.  vitrified  brick  pavement  and 
cement  curb. 

Sewen. 

Bids  are  asked  on  following  worli:,  the 
notes  being  arranged  alphabeUcally  by 
states: 

Chicago,  III.— Until  11  a.  m..  May  13,  by 
Department  Public  Works,  221  City  Hall,  for 
reversal  of  sewers  In  Pratt,  Lunt,  and  Fos- 
ter Aves.,  and  in  Surf  St.,  from  Sheridan 
Road   east. 

Evanavllle,  Ind.— Until  2  p.  ra..  May  9,  by 
Board  Public  Works,  for  constructing  sewer 
in   Oak  St.     Estimated  cost  Is  }849. 

Baltimore,  Md.— Until  11  a.  m..  May  27,  by 
Sewerage  Commission.  Harry  W.  Rodgers, 
Sec'y,  904  American  BIdg.,  for  constructing 
storm  water  drains,  the  work  including: 
109  lin.  ft.  66x84-in  drain,  1.114  lin.  ft.  114-in. 
drain,  163  lin.  ft.  66-in.  drain,  175  lin.  ft. 
60-in.  drain.  528  lin.  ft.  42-in.  drain,  1,813  lin. 
ft.  36-in.  drain,  66  lin.  ft.  33-in.  drain,  2.234 
lin.  ft.  30-In.  drain,  3.458  lin.  ft.  24-ln.  drain, 
2.497  Iln.  ft.  20-ln.  drain.  3.435  lin.  ft.  18- 
in  drain,  3.944  lin.  ft.  15-ln.  drain,  461  lin. 
ft.  12-ln.  drain,  892  lin.  ft.  manholes  and  602 
Inlets. 

Foxcroft,  Me. — Until  noon.  May  16,  by 
Board  of  Selectmen,  A.  J.  McNaughton, 
Chairman,  for  excavating,  laying  and  com- 
pleting 3.000  ft.  12-ln.  and  15-In.  pipe  sewer, 
pipe  to   be  furnished  by   town. 

Cloquet,  Minn. — Until  noon.  May  11,  by 
Joseph  Loslel.  City  Clerk,  for  constructing 
1,900  ft.  of  pipe  sewer. 

St.  Louis,  Mo. — UnUI  noon.  May  8,  by 
Board  Public  Improvements,  W.  B.  Dryden, 
Secretary,  for  three  contracts  for  construct- 
ing pipe  sewers  and  for  constructing  section 
of  Harlem  Creek  sewer.  Latter  work  in- 
volves construction  of  165  ft.  of  18  ft.  2  Ins. 
by  29  ft.,  closed  sewer  made  of  reinforced 
concrete,  850  ft.  of  open  sewer  29  ft.  wide 
made  of  set  riprap  stone  and  50  ft.  of  15-1d. 
pipe  sewer. 

Roswell,  N.  Mex. — See  under  Bids  Asked — 
Water  Supply. 


Nev»  York,  N.  Y.— UntU  2  p.  m..  May  11, 
by  John  F.  Aheam,  President  Manhattan 
Borough,  for  furnishing  all  the  lat>or  and 
material  required  for  repairs  to  brick  and 
pipe  sewers  and  appurtenances  during  the 
year  1908.  The  work  Includes:  350  Un.  ft.  of 
salt  glazed  vltrlfled  stoneware  pipe  sewers 
of  18-ln.  and  under  interior  diameter,  400 
cu.  yds.  of  brick  work,  In  place;  4,500  cu. 
yds.  of  excavation   from  trenches. 

Cincinnati,  O. — Until  noon.  May  11,  by 
Board  Public  Service,  John  J.  Wenner, 
Clerk,  for  constructing  sewers  and  drains 
In  Ehrman  Ave.  and  Norwich  Ave.  Bond  for 
32,000  required  with  bid.  Bids  are  also  asked 
for  the  similar  improvement  of  Corbett  St. 
and   Halpan  Ave.,  and   Dentura   St. 

Cincinnati,  O. — Until  noon.  May  8,  t)|y 
Board  Public  Service,  John  J.  Wenner, 
Clerk,  for  constructing  sewers  and  drains  in 
Bard  Alley.  Bond  for  |300  required  with 
bid. 

Portsmouth,  O. — Until  noon,_May  8,  by 
Board  Public  Service,  Martin  W.  McMahon, 
Secretary,  for  rebuilding  and  repairing  out- 
let of  sewer  at  11th  and  Washington  Sts. 
Bond   for  |100   required  with   bid. 

Ardmore,  Pa. — Until  noon,  May  23,  by  Bob- 
ley  A.  Warner,  Superintendent  of  Health  and 
Drainage,  205  Maham  BIdg.,  for  constructing 
3.000  ft.,  8  in..  2,050  ft.,  10  In.  and  2,450  ft. 
12  In.  terra  cotta  pipe  sewer. 

Qallltxin,  Pa.— Until  noon.  May  11,  by 
Harry  F.  Conrad,  Borough  Secretary  for 
constructing  vitrified  clay  pipe  and  concrete 
sewer  in  St.  Thomas  and  Church  Sts.  Henry 
&  DUIman,  Engineers,  47  Altoona  Trust 
Bldg.,  Altoona,  n. 

Harrlsburg,  Pa. — Until  noon.  May  9,  by 
W.  H.  Lynch,  Commissioner  Public  Works, 
for  constructing  two  sewers. 

Qreen  Bay,  Wis.- Until  2  p.  m.,  May  11, 
by  Council  Committee  on  Sewers  and  Plumb- 
ing, Fred  F.  Martin.  Chairman,  for  con- 
structing 36-ln.  2-rIng  brick  or  reinforced 
concrete  sewer  in  North  12th  St.;  also  for 
constructing  several  pipe  sewers. 

Milwaukee,   Wla UnUI  10:30  a.   m..     May 

8,  by  Board  Public  Works,  Charlei^  J. 
Poetsch,  Ctialrman,  for  construcUng  five  pipe 
sewers. 

Racine,  Wla.— UnUI  10  a.  m..  May  9,  by 
Board  Public  Works,  P.  H.  Connell,  Chair- 
man, for  constructing  869  lin.  ft.  18  in.  and 
300   Un.    ft.    15   in.    pipe  sewer. 

Brantford,  Ont. — Until  noon.  May  21,  by 
T.  Harry  Jones,  City  Engineer,  for  furnish- 
ing and  laying  1,700  ft.  15-ln.  sewer  pipe, 
laying  2,000  ft.  12-ln.  sewer  pipe  and  750  ft. 
12-in.  cast  Iron  pipe  Including  crossing 
Grand  River;  furnishing  and  laying  1,750  ft. 
of  12-in.  sewer  pipe  and  450  ft.  12-in.  cast 
iron  pipe. 


Water  Supply. 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alpliabeUcally  by 
states: 

AUanta,  Oa.— UnUI  4  p.  m..  May  13,  by 
Park  Woodward,  General  Manager  City 
Water  Works,  for  the  construction  of  new 
pump  house,  foundations,  etc.,  at  Hernphlll 
Pumping  Station,  No.  2,  Southern  Belt  Rail- 
road. Certified  check  for  3600  required  with 
bid. 

Trenton,  III. — Until  May  16,  by  Newton 
Rule,  City  Clerk,  for  furnishing  materials 
and  Installing  water  works  for  this  city. 
The  work  includes  4-In.,  6-ln.  and  8-ln.  pipe 
lines,  hydrants,  valves,  concrete  reservoir, 
air  compressors,  air  lift  puinps  and  pumping 
machinery.  W.  A.  Fuller,  Engineer,  Chem- 
ical  BIdg.,  St.    Louis,    Mo. 

Jackson,  MIsa.— Until  May  12,  by  Water 
Commissioners,  J.  T.  Savage,  Chairman,  for 
boring  an  artesian  well. 

Fort  Asslnnlbotne,  Mont. — Until  11  a.  m.. 
May  21,  by  J.  E.  Sawyer,  Chief  Q.  M.,  St. 
Paul,  Minn.,  for  construction  of  a  160,000- 
gallon  steel  water  tank  and  trestle  at  this 
post. 

Brldgeton,  N.  J.— Until  noon.  May  11,  by 
Wm.  Daniels,  Chairman  Water  Committee, 
for  furnishing  all  materials  and  making  re- 
pairs to  water  works  reservoir  requiring 
approximately  119  tons  reinforcing  steel,  850 
cu.  yds.  concrete  and  six  tons  structural 
steel.  Charles  E.  Collins,  Engineer,  Drexel 
BIdg.,    Philadelphia,    Pa. 

Roswell,  N.  Mex — Until  2_p.  m..  May  22, 
by  John  W.  Poe,  Chairman  Water  and  Sew- 
er Commission,  for  furnishing  material  and 
labor  for  (1)  constructing  a  water  works 
and  (2)  constructing  sewer  system.  Bids 
will  also  be  received  for  furnishing  neces- 
sary materials  for  the  work,  Including  2,100 
tons  cast  iron  water  pipe  (alternate  bids  on 
20  miles  Converse  Lock  Joint  Pipe),  hy- 
drants, valves,  pumping  engines,  pumps  and 
boilers;    eight    miles    of    sewer     pipe,      etc. 
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Burns    ft    McDonnell,      Bnglneera,      Soarritt 
Bldg.,   Kansas  City,  Mo. 

Brooklyn,  N.  Y — Until  2  p.  m..  May  18,  by 
John  H.  O  Brten,  Commissioner  Water  Sup- 
ply, Gas  and  Electricity,  13  Park  Row,  New 
zork,  for  furnishing,  delivering  and  laying  a 
30-ln.  cast  iron  force  main,  together  with  all 
appurtenances  complete,  along  Trotting 
Course  Lane  and  Myrtle  Av.  to  Cypress  Av., 
in  the  Borough  of  Queens.  Security  required 
is  160,000. 

New  York,  N.  Y.— Until  2  p.  m..  May  18, 
by  John  H.  O'Brien,  Commissioner  water 
Supply,  Oas  and  Blectrlctly,  18  Park  Bow, 
for  furnishing,  deltvertng  and  laying  water 
mains  in  Ist  Ave.,  from  110th  to  126th  St, 
and  in  12Sth  St.  between  1st  and  3rd  Ave. 
Security  required  is  $20,000.  Bids  are  also 
asked  for  relaying  water  noalns  through 
highway  bridge  at  Southern  Boulevard  and 
142d  St,  security  required  being  $600. 

Monterey,  N.  L.,  Mexico — Until  noon.  May 
18,  by  Monterey  Water  Works  and  Sewer 
Co.,  Ltd.,  a.  R.  Q.  Conway,  Chief  Engineer, 
for  the  lining  and  roofing  of  two  reinforced 
concrete  service  reservoirs,  each  of  10,000,000 

fallons  caiMicity,  and  inlet  and  outlet  cham- 
ers,  valve  houses  and  Incidental  work.  Of- 
flclat  advertisement  will  be  found  elsewhere 
in  this  Issue. 

Bzcayatton,  Earth  and  Rock. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Wllmlnoton,  Del.— Dredging.— Until  il  a. 
m..  May  29,  Maj.  C.  A.  F.  Flagler,  U.  S. 
Engrs.,  for  dredging  Salem  River,  N.  J. 

St.  Paul,  Minn,— Ditch  Work.— Until  2  p. 
m..  May  26,  by  M.  A.  Spang,  Auditor  of  Itas- 
ca County,  at  olBce  of  George  A.  Ralph, 
State  Drainage  Engineer,  Old  Capitol  Bldg., 
St  Paul,  for  constructing  Judicial  Ditch  No. 
1  of  Itasca,  St  Louis  and  Atlkln  Counties, 
the  work  requiring  894,780  cu.  yds.  of  ex- 
cavation at  an  estimated  cost  of  $39,478. 

Ottawa,  Ont. — Dredprlng. — ^Untll  4:30  p.  m., 
May  15,  by  Fred.  Gellnas,  Secretary  Depart- 
ment Public  Works,  for  dredplng  required  at 
the  following  places  In  the  Province  of  On- 
tario: Burlington.  Blind  River,  Beaverton, 
CoUlngwood,  Cobourg.  Goderloh,  Hamilton, 
Kincardine.  Little  Current,  Midland.  Mea- 
ford,  Owen  Sound.  Nigger  and  Telegraph 
Islands,  Point  Edward,  Penetangulshene. 
Port  Burwell.  Port  Elgin,  Picton,  Rondeau, 
SiiTnmcrstown.  Thames  River,  Toronto. 
Thornbury.  Trenton  Harbour  and  Dark 
Channel,  Waubaushene,  Wiarton  and  Wing- 
fleld  Basin. 

MiKeUaneoaa. 

Bids  are  asked  on  foHowing  work,  the 
notes  being  arranged  aiphabeticaliy  by 
states: 

Folsom  City,  Cat— Electric  Plant.— Until 
May  11,  by  State  Board  of  Prison  Directors, 
Perry  Bldg.,  San  Francisco,  for  constructing 
electric  light  plant  at  State  Prison  at  Fol- 
som. 

Washington,  D.  C— Steamers.— Until  2  p. 
m..  May  23,  by  Q.  M.  G«neral,  U.  S.  A.,  for 
construction  and  complete  equipment  of 
from  1  to  12  single  screw  steamers  for  sea- 
coast  artillery  service;  length,  98  ft; 
breadth,  22  ft.;  depth,  11  1-3  ft. 

Fort  Barrancas,  Fla. — Flagstaff. — Until  11 
a.  m..  May  12,  by  Lt  Col.  Sam.  R.  Jones, 
Chief  Q.  M.,  Candler  Bldg.,  Atlanta,  Ga.,  for 
building  foundations,  painting  and  erecting 
75  ft.  iron  flagstaff  at  Fort  Barrancas. 

Marietta,  Qa.—FIagstatr.— Until  11  a.  m.. 
May  12,  by  Lt.  Col.  Sam  R  Jones,  Chief  Q. 
M.,  Candler  Bldg.,  Atlanta,  Oa.,  for  building 
foundations,  painting  and  erecting  76-ft. 
Iron  flagstaff  at  National  Cemetery,  Mariet- 
ta. 

Chicago,  III.— Retaining  Wall.— UnUI  noon. 
May  11,  by  A.  W.  O'Neill.  Secretary  Special 
Park  Commission,  118  City  Hall,  for  con- 
structing concrete  retaining  wall  at  munici- 
pal playground  on  West  22d  St. 

Michigan  City,  Ind.— Pier  Work.— Until  10 
a.  m..  May  15.  by  Col.  W.  H.  Blxby,  U.  S. 
Engrs.,  Chicago,  111.,  for  repairs  to  piers  at 
Michigan  City  Hart>or. 

Fort  Lyon,  Me.— Wharf.— Until  3  p.  m., 
June  1,  by  Capt.  F.  J.  Morrow,  Constructing 
Q.  M.,  for  construction  of  a  wharf  at  this 
post 

Fort  Standlsh,  Mass.— Wharf —Until  10  a. 
m.,  June  1,  by  Capt.  Ira  C.  Predendall,  Con- 
structing Q.  M.,  U.  S.  Army,  263  Summer 
St..  Boston,  Mass.,  for  the  construction  of 
a  wharf  at  Fort  Standlsh,  Lovell's  Island, 
Boston  Hart>or,  Mass. 

Hudson,    N.    Y,— Street   Lighting— Until     5 


p.   m..   May   12,   by   City   Council,   for  street 
lighting  for  3-year  term  or  6-year  term. 

Galveston,  Tex — Pile  Dock.— Until  May  14, 
by  Frank  P.  Sargent  Commissioner  of  Im- 
migration, Washington,  D.  C,  for  construc- 
tion of  pile  dock  at  Pelican  Spit,  in  Galves- 
ton Harbor. 

Qreenvllle,  Tenn. — ^Flagstaff,  Etc. — Until  11 
a.  m..  May  21,  by  Maj.  M.  Gray  Zallnskt,  Q. 
M..  Washington,  D.  C,  for  erecting  flagstaff 
and  improvements  at  Greenville  National 
Cemetery. 

lbterlals,lIachl]ie«,SnppUeB,Toolt,Bte. 


Bids  are  asked    on    following    work, 
alphabetically 


notes     being 
states: 


arranged 


the 
by 


Washington,  O.  C— Electrical  Supplies. — 
Until  10:30  a.  m..  May  23,  by  Lt  Col.  H.  F. 
Hodges,  General  Purchasing  OfDcer  IsthnUan 
Canal  Commission,  for  furnishing  under  Cir- 
cular 439 — Electric  supplies,  including  wiring 
material,  chandeliers,  lamps,  shades.  Incan- 
descent globes,  cross-arm  pins,  magneto 
testing  sets,  dry  cells,  turn-buckles,  brake 
arms,  cable  clamps  and  thimbles,  wire,  ca- 
ble, soldering  paste,  friction  tape,  varnished 
cambric,  wire  solder,  Insulating  paint  and 
varnish,  mica,  wire  cutters,  pliers,  rubber 
gloves,  screws,  ladders,  etc. 

Washington,  D.  C. — ^Hoisting  Engines,  Etc. 
— UntU  10:30  a.  m..  May  25,  l)y  Lt  Col.  H. 
F.  Hodges,  General  Purchasing  OIHcer,  Isth- 
mian Canal  Commission,  for  furnishing,  un- 
der Circular  440 — Hoisting  engines,  car-ten- 
oning machine,  automatic  car-gaining  ma- 
chine, repair  parts  for  steam  shovels  and  flat 
cars,  chain,  twist  drills,  taps,  water-closets, 
saw  blades,  mauls,  hammers,  track  levels, 
lining  bars,  carpenter's  braces,  steam  whis- 
tles, etc. 

Chicago,  III. — Motors. — Until  4  p.  m..  May 
16,  by  H.  G.  Wilson,  Secretary  Board  Di- 
rectors Chicago  Public  Library,  for  supply- 
ing two  motors. 

Trenton,  III, — Air  Compressor,  Pumps,  Etc. 
— See  under  Bids  Asked — ^Water  Supply. 

Indianapolis,  Ind.— Asphalt. — Until  10  a. 
m..  May  18,  by  Board  Public  Works,  for 
furnishing  city  with  asphalt. 

Indianapolis,  Ind. — Asphalt  Roller. — Until 
10  a.  m..  May  13,  by  Board  Public  Works,  for 
supplying  a  &-ton  asphalt  roller. 

Leavenworth,  Kan. — Electrical  Supplies — 
Until  10  a.  m..  May  27,  by  R  V.  La  Dow, 
Superintendent  of  Prisons  and  Prisoners, 
Washington,  D.  C,  for  furnishing  and  de- 
livering at  the  U.  S.  Penitentiary,  Leaven- 
worth, distributing  panel,  cables,  conduit  and 
switches,  and  other  electrical  supplies. 

New  Orleans,  La. — Boiler  Plant.  —  Until 
May  20,  by  Trustees  Charity  Hospital,  Ed- 
win Marks,  Secretary,  for  construction  and 
equipment  of  600  HP.  boiler  plant,  boiler 
house,  etc.,  for  Charity  Hospital. 

Baltimore,  Md.— Valves.— Until  11  a.  m.. 
May  13,  by  Alfred  M.  Quick,  Water  Engi- 
neer, for  furnishing  and  delivering  two  30-7n. 
water  valves. 

Baltimore,  Md. — Laundry  Machinery. — Un- 
til 11  a.  m..  May  13,  by  Edw.  D.  Preston, 
Inspector  of  Buildings,  City  Hall,  for  fur- 
nishing and  installing  heating  plant  and 
laundry  machinery  at  Field  House,  Patterson 
Park,  and  also  for  one  washer  and  one  ex- 
tractor at  Walters  Bath,  No.  1,  No.  131 
South  High  St 

Roswell,  N.  Mex. — Pipe,  Pumps,  Boilers, 
Etc. — See  under  Bids  Asked — ^Water  Supply. 

Brooklyn,  N.  Y.— Fire  Hose.— Until  10:30 
a.  m..  May  14,  by  Nicholas  J.  Hayes,  Fire 
Commissioner,  157  E.  67th  St.,  New  York, 
for  furnishing  and  delivering  7,500  ft.,  3-ln. 
rubber  Are  hose.  25.000  ft..  2i4-ln.  rubber  Are 
hose,  5,000  ft.  Ihi-la.  rubber  Are  hose,  2.500 
ft.  3-in.  cotton  Are  hose,  and  10,000  ft.  2Vi- 
In.  cotton  Are  hose. 

Napanoch,  N.  Y — Boilers,  Etc.— Until  10  a. 
m..  May  14,  by  Henry  Mellvllle.  President 
State  Board  of  Managers  of  Reformatories, 
for  boilers  and  pump  room  machinery  for 
E^astern  New  York  State  Reformatory,  Na- 
panoch. Plans,  etc.,  with  State  Architect 
Franklin    B.   Ware,   Albany,   N.    Y. 

New  York,  N,  Y.— Fire  Hose.— Until  10:30 
a.  m..  May  14,  by  Nicholas  J.  Hayes,  Fire 
Commissioner,  157  E.  67th  St.,  for  furnish- 
ing and  delivering  3,500  ft  3-in.,  26,000  ft. 
2H-ln.  and  6,000  ft  IH-ln.  rubber  Are  hose, 
and  1,600  ft  3-ln.  and  9,000  ft  2H-in.  cotton 
Are  hose. 

New  York,  N.  Y.— Gate  Valves.  Etc.— Until 
2  p.  m..  May  13,  by  John  H.  O'Brien,  Com- 
missioner Water  Supply,  Gas  and  Electricity, 
13  Park  Row,  for  furnishing  and  delivering 
6-ln.  Inside  screw  gate  valves  and  32  tons 
of  hydrant  gate  valve  boxes  and  covers. 

New  York,  N.  Y — Tools,  Etc.— Until  2  p. 
m..    May   13,    by  John  H.    O'Brien,    Commls- 


p.    m 
Dodg 


sloner  Water  Supply,  Gas  and  Electricity, 
13  Park  Row,  for  furnishing  and  dellveiliig 
mechanics'  and  contractors'  tools,  painti, 
Otis,  hardware,  miscellaneous  supplies,  coal, 
coke,  cord  wood,   lumber,  etc. 

West  Point,  N.  Y,— Coal  Conveying  lis- 
chinery. — ^Untll  noon.  May  12,  by  Quarter- 
master, West  Point,  for  cool  conveying  ma- 
chinery. 

Portland,  Ore. — Pipe,  Valves,  Etc.— Until  ) 
m..    May   12,   by  Water  Board,   Frank  T. 

>dge.  Superintendent  for  furnishing  wood 
stave  pipe,  cast  iron  pipe,  and^te  valves. 

Pittsburg,  Pa,— Carts,  Rollers,  Etc— UntU 
10  a.  m..  May  11,  by  A.  B.  Shepherd,  Di- 
rector Public  Works,  for  furnishing  wooden 
tanks  for  the  Bureau  of  Filtration,  f.  0.  b. 
Ross  pumping  station  siding,  Asplnwsll; 
furnishing  1,500  ft.,  more  or  less,  of  4-ln. 
curb-stone;  bottom  dump  wagons,  dump 
carts,  park  benches  and  swings,  machine 
sweepers,  prime  reed,  rattan  and  split  bam- 
boo for  reflUlng  machine  sweepers,  one  ten- 
ton  asphalt  roller,  one  four-ton  roller  for 
general  purposes,  and  one  stone  crusher. 

Superior,  Wis.— Metal  Vault  Shelving.— 
Until  3  p.  m.j  May  27,  by  James  Knox  Tay- 
lor, Supervising  Architect  Washington,  D. 
C,  for  naatel  writ  shelving  for  U.  S.  Post 
Offlce,  Court  Boaae  and  Custom  House,  Su- 
perior. 

Moose  Jaw,  8aak. — ^Alternator,  Etc. — ^Dntll 
noon.  May  11,  by  John  D.  Simpson,  City 
Clerk,  for  certain  works  to  be  carried  out  In 
connection  with  the  extension  of  the  mu- 
nicipal electric  works.  The  work  Includes  a 
complete  Installation  comprising  one  600  KW. 
turbo-alternator,  condensers,  exciters,  pipe- 
work and  main  switchl>oard  panels. 

CONTRACTS  LET. 

The  following  contracts  have  been  let  n- 
cently: 

Oakland,     Cal. — Sewers Cotton     Bros.    A 

Co.,  at  $16,880,  for  constructing  outlet  sever 
on  Grove  St;  C.  D.  Vincent  at  $4,84$,  (or 
outlet  sewer  on  Webster  St 

San  Francisco,  Cal. — Sewers. — Wllllanu  * 
Belser,  24th  St.  sewer  at  $13,464,  Fremont 
St  sewer  at  $1,649,  First  St.  sewer  at  $2,164; 
Frederick  Lefller,  Stewart  St  sewer  at  $2.- 
225,  Spear  St  sewer  at  $1,867. 

San  Joae,  Cal. — Sewers. — Charles  Wehncr. 
at  $23,800,  for  constructing  sewers  In  ith 
Ward,  Itemized  bid  per  lin.  ft  of  pipe  fur- 
nished and  laid  being  as  follows:  21  in. 
double  strength  sewer  pipe.  $2.10;  18  Is. 
$1.85;  14  in.,  standard  sewer  pipe.  $1.26;  U 
In.,  $1;  10  In.,  $0.80;  8  In.,  $0.60;  6  In.,  $0.40. 

Colorado  Springs,  Colo. — Bridge  Repain.— 
Hare  4  Wallace.  Colorado  Springs,  for  re- 
construction of  portion  of  the  Huerfano  St 
viaduct.     Cost  will  be  about  $16,000. 

Colorado  Sprlnga,  Colo. — Sewer.— Doyle  k 
Schwartz  for  constructing  sewer  eztrnslons 
for  city  for  1908.  About  $4,000  will  be  ex- 
pended. 

Atlanta,  Qa. — ^Bridge. — George  B.  Blnmu. 
Atlanta,  at  $2,700,  for  building  ferro-con- 
crete  bridge  over  Peachtree  Creek  for 
County. 

Hahnaman,  la. — ^Bridges. — Clinton  Bridga 
&  Iron  Works,  Clinton,  la.,  at  $6,000.  for 
constructing  two  bridges  over  Green  River 
in  Hahnaman  Township  for  the  county. 

Dubuque,  la^-Garbage  Disposal.— El  T. 
Ftith,  at  $16.89  per  day.  for  collecting  and 
disposing  of  garbage  for  ensuing  year. 

Sioux  CItv,  la.— Building.— W.  G.  Uerten. 
E<merson,  Neb.,  for  erecting  building  for  J. 
F.  Toy.  Building  will  be  six  stories  high  and 
will  cost  about  $100,000.  The  first  two  storlei 
win  be  finished  in  Bedford  stone  and  the  re- 
maining four  will  be  of  pressed  brick,  with 
terra  cotta  toppings  and  trimmings.  Tb« 
basement  will  be  finished  with  a  Deram) 
pumiced  granite  floor. 

Jollet,  III. — Sewer,  Water  Main.— Monahin 
Bros.,  at  $13,741.  for  sewers  In  7th  Wtrf: 
same  contractors  at  $6,869  for  laying  water 
mains   In   7th  Ward. 

Ottawa,  III.— Bridge.— Jollet  Bridge  ft  Iron 
Co.,  Jollet,  at  $1,750  and  $6.50  per  yard  for 
162  yds.  of  concrete,  for  new  bridge  over 
Indian  Creek  In  Earl  Township  for  tb« 
county. 

Rock  Island,  III.— Street  Work.- McCaithr 
Improvement  Co.,  Davenport,  la.,  at  $$(.3M 
for  Improvement  of  7th  Ave.  Itemised  bid 
was  as  follows:  Grading  40  cts.;  stralftt 
curb,  40  cts.;  combination  curb  and  gutter. 
60  cts.;  paving  $1,87 U.  catch  tmslns  $80. 

Indlanapolla,  Ind. — Sewer. — Sheehan  Con- 
struction Co.,  at  $2.36  per  lln.  ft,  for  con- 
structing sewer  In  Sugar  Grove  and  otber 
streets. 

Wichita,  Kan.— Bridges.— WIchlU  Con- 
struction Co.,  at  $696  and  $360.  for  coostnet- 
Ing  two  pile  bridges. 
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Wichita,  Kan. — Sewer.— Municipal  Con- 
struction Co.,  for  constructing  sanitary  sew- 
er No.  9. 

Colllnsvllle,  III. — Paving. — Bids  were  re- 
ceived April  22,  by  this  city.  A.  C.  Powell, 
Engineer,  for  paving  of  District  No.  1,  the 
contract  being  let  to  O.  T.  Dunlao,  Edwards- 
vlUe.  ni.  The  paving  work  included  17,880 
cu.  yds.  excavation,  a  4  in.  1-3-S  Portland 
concrete  base,  a  2  in.  sand  cushion.  S5,729 
«q.  yds.  vitrified  brick,  a  1  to  1  Portland 
grout  filler,  30.571  lln.  ft.  pitch  expanded 
Joint  and  a  ^  in.  sand  cover.  The  split 
sandstone  curbing  is  6  In.,  20  in.  on  block 
The  average  cut  for  the  sewer  is  B  ft.  The 
brick  catch  basins  are  to  have  a  9  In.  wall. 
an  inside  stse  of  6  ft.  x  22  in.  X  30  In.;  H 
in.  plaster,  and  a  cast  iron  top  weighing  325 
lbs.  The  bids  received  and  the  bidders  were 
as  follows:  (1)  standing  for  H.  C.  Gass, 
Belleville,  Ul.;  (2)  Wolfe,  Meuphln  &  Cor- 
dle,  Alton,  111.:  (3)  John  Keetey.  East  St. 
Louis.  HI.;  (4)  Hefkln  Bros..  Belleville.  111.; 
(5)  Reed  Bros.,  BellevlUe.  UL;  (6)  W.  H. 
HiU.  E.  St.  Louis,  111.;  (7)  F.  C.  Meredith, 
Terre  Haute,  Ind.;  (8)  E.  J.  Stoltz,  BellevlUe, 
m.;  (»  A.  F.  Franks,  Jacksonville.  111.;  (10) 
O.  T.  Dunlap,  Edwardsville.  HI.;  (ID  Jno. 
HcCurdy,  Davenport,  la.;  (12)  A.  W.  Blsen- 
meyer,  (Sronite  City.  Ul. 


Anderson,  Wichita  Falls,  Tex.,  has  contract 
for  grading  eight  miles  of  line  on  the  same 
road. 

Chehalla,  Wash^-Brlck  Paving.— B.  8. 
Davis.  Tacoma,  Wash.,  at  149,249,  for  about 
10,000  sq.  yds.  of  brick  paving  In  the  busi- 
ness district. 

Portland,  Ore. — Building.  —  Northwestern 
Bridge  Co.,  for  construction  of  T.  M.  C.  A. 
building  at  Sth  and  Taylor  Bts. 

Mount  Union,  Pa,— Road  Work.— W.  H. 
Herr  &  Son,  Altoona.  Pa.,  for  building  three 
miles  of  state  macadam  road  in  Huntingdon 
County  from  Mount  Union  to  Shirleysburg. 

Philadelphia,  Pa.— Coal  Pockets,  Etc.— 
William  Steel  &  Sons  at  about  }240,000  for 
work  for  the  Reading  Ry.,  at  Ninth  and 
Norrls  Sts.,  in  the  construction  of  the  ele- 
vated tracks  along  Ninth  St.  The  work 
consists  of  a  number  of  large  coal  pockets 
and  trestles,  several  buildings  to  be  used  aa 
stables  and  two  office  buildings  each  one 
story   high. 

Scranton,  Pa.— Viaduct.— J.  P.  McOrath  ft 
Co.,  Newark,  N.  J.,  for  constructing  viaduct 


PROJECTED  WORK. 
Bridges. 

Items  Arranged  Alphabetically  by  States. 

Pratt  City,  Ala. — Tennessee  Coal,  Iron  A 
Railroad  Co.  will  erect  at  once  a  steel  bridge 
over  Village  Creek  between  Pratt  City  and 
Ensley. 

Alaska. — ^U.  8.  Senate  has  passed  a  bill 
authorizing  the  Copper  River  &  Northwest- 
em  Ry.  Co.,  to  construct  a  bridge  across 
Bering  Lake,  in  Alaska. 


Auguata,  Oa.— City   is  considering  putting 

teel  draw  span  in  present  Centre  St.  bridge. 

Nisbet    Wlnigfleld    is    Commissioner    Public 


Works, 

Mason  City,  la. — County  Commissioners 
are  to  have  plans  made  for  a  concrete  arch 
bridge  to  be  erected  over  WlUow  Creek  on 
South  Main  St.    Bridge  will  cost  tlO.OOO. 

Terra  Haute,  Ind.— County  Commissioners 
have  appropriated  14.600  for  constructing 
bridge  over  Otter  Creek  near  Ellsworth. 


6S.729    sq.  yds.    finished    pavement,    Terre 

Haute   Block    

S5,729    sq.  yds.    finished    pavement,    Brazil 

Block    

65,729  aq.  yds.  finished  pavement,  Purlngton 

6S,729  sq.  yds.    finished    pavement.    Banner 
-rick 


yds.  finished  pavement,  Alton,  III., 


Brlc: 
C6,729  sq. 

Brick 

Split  sandstone  curbing,  30.571  lln.  ft 
Sewer  pipe  in  place,  645  tin.  ft,  12  in 
Sewer  pipe  in  place,  705  lln.  ft..  18  In 


(1) 
$  1.95 

1.99 

1.90 

1.99 
.SI 
.45 
.76 


(2) 

$  1.96 

2.01 

2.02 

1.90 

2.00 
.60 
.45 
.75 


(3) 


(4) 


(6) 


%  1.97     $  1.96     t  1.S2 


1.99 

2.00 

1.90 

2.00 
.61 
.45 
.76 


2.00 
1.81 


.63 
.65 
.80 


1.87 

1.88 

1.80 

1.88 
.58 
.40 
.66 


(6) 
}  1.89 
1.92 

1.85 

1.92 
.56 
.40 
.70 


(7)  (8)  (9) 

t  1.89  2/5  n.71K  t  1.89  . 


(10)    (11)      (12) 


1.71 


Brick   catch   basins.'  21 .' »30.00     127.00    J80.00    $42.00    330.00    $25.00 


.61 

.45 

.76 

$30.00 


.  1.61 

.  1.71 

.67 

.65 

.82 

$23.00 


1.89 

1.89 

1.80 

1.89 
.57 
.44 
.76 


1.80 
1.80 
1.68 


1.94 


.69 
.45 
.76 


....  1.85 

.56  .53 

.45  .40 

.70  .65 


$30.00  $30.00  $30.00  $30.00 


Dec. 


Time  for  completion^    (1)  $00  working  days.  (2)  Jan.  1,  1909.  (3)  12  months,  (4)  8  months,   (5)  9  months,  (6)  6  to  8  months,  (7) 
.  1,  1908.  (8)  Feb.  1.  1909,  (9)  Dec.  1,  1908  (10)  Jan.  1,  1909.  (11)   130  days,   (12)   Dec.  31,  1908. 


Lexington,  Ky. — Sewers. — Central  Plumbing 
Co.,  Foster  Helm.  President,  has  been  award- 
ed contract  for  coostructing  sewers  in  Max- 
well St.  and  West  Short  St.  Itemized  bid 
for  Maxwell  St.  sewer  was:  8  in.  pipe,  $0.68 
per  ft.;  6  in.  pipe,  $0.40  per  ft.;  manholes, 
$25  each:  flush  tanks,  $60  each;  rock  exca- 
vation, $2.50  per  cu.  yd. 

Burwood,  La. — Machine  Shops. — Penn 
Bridge  Co.,  Beaver  Falls.  Pa.,  at  $12,400. 
for  machine  shops  and  storeroom  for  U.  8. 
(jovemment, 

Detroit,  Mich. — ^Repaying.- Fred  Porath  A 
Son.  at  $3,680. 

Albert  Lea,  Minn. — ^Paving. — Anton  Hanson 
at  $1,762  for  paving  alley  tfaiaagli  Block  22, 


bid  being  based  on  a  price  of  $2.45  per  sq. 
yd.  for  saving  and  $•.<£  -par  -at  yA.  tsr  ex- 
cavation. 

Beauford,  Minn. — ^Bridge. — L.  H.  Johnson 
at  $1,600.  for  erecting  50  ft.  span  iron  bridge 
over  Big  Cobb  River  in  Beauford  County. 

Ivanhoe,  Minn. — Sewers.  —  Cuddy-Cavan- 
aogh  Co.,  at  $3,022,  for  constructing  sewers 
here. 

St.  Paul,  Minn.— Concrete  Bridge.— F.  J. 
Romer  ft  Sons,  St  Paul,  at  $19,616.  for  con- 
structing concrete  bridge  on  Mississippi 
River  Boulevard  extension. 

Columbus,  Miss. — ^Railroad  Work. — Peters 
Construction  Co.,  F.  M.  Peters,  has  con- 
tract for  constructing  60  miles  of  the  Aber- 
deen &  Tomblgbee  Valley  R.  R.  Contract 
covers  that  part  of  road  beginning  at  Plck- 
ensvllle  and  running  to  Okolona,  Miss.,  via 
Columbus  and  Aberdeen. 

Mexico,  Mo. —  Bridges.  —  Pan-American 
Bridge  Co.,  New  CasSe,  Ind.,  at  $4,900.  for 
constructing  eight  steel  bridges  for  Audrain 
County. 

Helena,  Mont.— Street  Work. — Louis  John- 
son, at  $10,566,  for  grading,  curbing  and 
parking  Sth  Ave. 

Batavia,  N.  Y'.^:;oncrete  Shop. — Chas.  A. 
Alexander,  17  Madison  St.  Rochester,  N.  T., 
has  been  awarded  contract  by  the  John- 
ston Harvester  Co.,  Batavia,  N.  T..  for  a 
Z-story  reinforced  concrete  blacksmith  shop 
175  ft.  X  80  ft.  The  new  building  replaces 
an  old  shop  so  that  no  new  machinery  is 
needed. 

Coming,  N.  Y. — Post  Office. — Scheurman  & 
Co.,  at  about  $76,000  for  new  postofflce  here. 

Altus,  Okla.— Railroad  Work.- J.  E.  HInes, 
rVederick.  Okla.,  has  contract  for  grading 
•even  miles  of  line  for  the  Altus.  Koswell 
*  EI  Paso  R.  R.,  projected  to  be  built  from 
Altus   to    El    Paso,    Tex.,    400    miles.      Nels 


over  Lackawanna  tracks'  at  Feltz  Patch, 
North  Taylor.  Structure  will  be  300  ft.  long 
and  will  cost  about  $80,000. 

Philadelphia,  Pa.— Sewers,  Bridges.- City 
has  awarded  contracts  for  constructing  main 
sewers,  bids  for  which  were  opened  recently, 
as  .  follows:  Frankford  Intercepting  sewer, 
E.  H.  Vare,  $36,716;  Cobb's  Creek  intercept- 
ing sewer,  Thomas  F.  Reilly,  $36,646;  Oak- 
land St.  sewer,  Bolger  ft  Cummins,  $26,211; 
Jackson  St.  sewer.  Ryan  ft  Reilly,  $32,060; 
64th  St.  sewer,  Thomas  F.  Reilly.  $14,440; 
69th  St.  sewer,  from  Dicks  to  Elmwood  Ave., 
LombardI  &  Pascuzzl.  $14,234;  along  North- 
east Boulevard,  from  Faunce  to  Kartell  Sts., 
B.  H.  Vare,  $56,896;  across  Northeast  Boule- 
vard, on  line  of  Tyson  St.,  David  Peoples. 
$8,450;  Along  Oxford  Ave.,  across  Northeast 
Boulevard,  Ryan  ft  Reilly,  $11,216;  Oakland 
St..  across  Northeast  Boulevard,  E.  H.  Vare, 
$17,293.  Contracts  for  bridges  were  also  let 
as  shown  below:  Bridge  on  the  line  of 
Sedgewlck  Ave.,  over  the  Reading  Ry., 
Thomas  F.  Reilly,  $26,661;  bridge  on  the  line 
of  Ontario  St,  under  the  Richmond  branch 
of  the  heading  Ry.,  Thomas  F.  Reilly.  $33,- 
714;  bridge  over  Hunting  Park  Ave.,  on  the 
Philadelphia  ft  Newtown  branch  of  the  Read- 
ing, Thomas  F.  Reilly.  $37,645;  bridge  on 
Rockland  St..  over  North  Penn  Ry..  McGaw 
ft  Gray.  $23,400;  bridge  on  29th  St,  over  the 
Pennsylvania  Ry.,  $74,000;  Filbert  Paving  ft 
Construction  Co.,  $32,159. 

Philadelphia,  Pa.— Roadway.— Filbert  Pav- 
ing ft  Construction  Co..  at  $24,309,  for  con- 
structing temporary  roadway  along  line  of 
Parkway. 

Yorkvllle,  8.  C. — Sewer  System.— C.  M. 
Burkhalter,  Birmingham.  Ala.,  at  $17,000  for 
constructing  sewer  system  for  this  city.  Con- 
tract for  pipe  was  let  to  Chattanooga  Terra 
Cotta  Pipe  Co.,  Chattanooga.  Tenn.,  at 
$5,000. 

Sherman,  Tex, — ^Interurban-Tennessee  Con- 
struction Co.,  J.  A.  Sinclair,  vice  President, 
Silver  City,  N.  Mex.,  is  stated  to  have  been 
awarded  contract  for  building  Galnesvllle- 
Whltesboro-Sherman  interurban  railway. 

Fond  du  Lac,  Wis. — Sewer.— S.  H.  Cole, 
at  $2,014,  for  constructing  sanitary  sewers 
in  Park  Ave.  and  other  streets.  Contract 
includes  laying  3.453  ft.  of  pipe,  construct- 
ing 112  T's  and  building  9  manholes  and  12 
catch  basins. 

Mllwaukea^  Wis, — Sewer. — George  Zimmer- 
man at  $9.88  per  lln.  ft.,  for  constructing 
relief  sewer  In  Chicago,  Milwaukee,  Buffalo 
and   Jefferson   Sts. 

Fort  D.  A,  Russell,  Wyo.— Water  Mains, 
Sewer. — W.  W.  Keefe,  Cheyenne.  Wyo.,  at 
$7,462.  for  laying  water  mains  at  this  post; 
Conrad  Walker,  North  Platte,  at  $3,975,  for 
laying  sewers. 


New  Orlsans,  La.^Penn  Bridge  Co.,  at 
$29,400,  was  only  bidder  April  27  for  repair- 
ing Bayou  St  John  bridge  at  Esplanada 
Ave.  for  the  city. 

Bar  Harbor,  Me. — Surveys  have  been  made 
by  Edgar  1.  Lord.  C.  E..  Bar  Harbor,  for  a 
bridge  to  Bar  Island,  and  W.  E.  Baker  ft 
Co.,  Engineers,  New  Tork  City,  are  prepar- 
ing designs  for  a  stone  structure.  As  pro- 
posed the  bridge  will  be  1,800  ft  long  and 
wiU  cost  about  $36,000. 

Pentwater,  Mich. — Pere  Marquette  R.  R. 
will  spend  about  $36,000  tor  Improvements 
here  to  Include  a  bridge  over  the  harbor 
channel.  J.  TuthlU.  Detroit  Mich.,  is  E^n- 
glneer  Bridges   and  Buildings. 

Saginaw  West  Side,  Mich.— U.  8.  War  De- 
partment has  approved  plans  of  Jotm  W. 
Bderer.  County  Road  Commissioner,  for  a 
bridge  over  the  Tottabawassee  River  on  the 
Gratiot  Road, 

Crookston,  Minn. — Street  and  Bridge  Com- 
mittee, Tom  Harris,  Chairman,  Is  consider- 
ing site  for  the  proposed  new  Sampson's 
addition  bridge. 

Watab,  Minn. — Town  Clerk  Is  reported  to 
be  calling  for  bids  for  constructing  70  ft 
long,  16  ft.  wide,  steel  bridge  over  Little 
Rock  Creek.  Bridge  piers  will  be  20  ft 
high  of  concrete  or  stone. 

St.  Paul,  Minn.— Receivers  of  Chicago 
Great  Western  Ry.  have  been  given  author- 
ity to  make  certain  bridge  improvements 
in  Minnesota.  Iowa,  Illinois  and  Missouri, 
aggregating  $103,868.  Among  the  improve- 
ments is  the  replacing  of  the  State  8t 
bridge  at  West  St.  Paul  with  an  Iron  struc- 
ture at  a  cost  of  $28,100.  W.  H.  Chad- 
bourne.  St  Paul,  Minn.,  is  Chief  Engineer, 
C,   G.   W.  Ry. 

St.  Louis,  Mo.— Board  Local  Improvements, 
A.  J.  O'Reilly  President,  has  work  well  under 
way  on  preliminary  plans  for  the  municipal 
free  bridge,  and  they  will  probably  be  sub- 
mitted to  the  U.  S.  War  Department  this  , 
month.  According  to  plans  the  grade  on 
each  approach  will  be  2.8  per  cent,  and  there 
will  be  only  52  ft  of  level  roadway — direct- 
ly in  the  center.  There  will  be  two  piers 
in  the  stream  and  three  spans  680  ft  from 
center  to  center. 

Oneida,  N.  Y.— Board  Public  Worics  will 
call  for  bids  at  once  for  new  concrete  bridge 
over  Cowasselon  Oeek  on  the  Canal  road 
to  cost  $1,000.  Construction  of  a  concrete 
bridge  over  Hlgginbotham  Brook  on  Broad 
St.  is  also  proposed.  George  S.  Tlbblts  Is 
City  Engineer. 

Cambridge,  0.^<;ounty  Commissioners  are 
considering  raising  bridge  over  a  run  be- 
tween  Forsythe  and  Old  Orchard  Mines. 

Dayton,    O.— County     Commissioners     will 
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have  to  expend  at  least  }20,000  for  repairing 
bridges. 

Deflance.  O. — County  Commissioners  have 
decided  to  Issue  )20.000  bridge  bonds  to 
build   40   bridges  throughout   the  county. 

Qreanvllle,  O. — Board  Public  Service  Is 
taking  steps  for  erection  of  a  new  bridge 
over  Greenville  Creek  at  Broadway. 

Springfield,  O.— W.  H.  Sleverling  at  $1,030, 
was  low  bidder  Apr.  27,  for  constructing  con- 
crete box  culvert  In  Burt  St.;  he  was  also 
low  bidder.  |1,288,  for  bridge  over  Mill  Run 
on  Burt  St. 

Reading,  Pa.-Ordlnance  Is  before  City 
Council  for  the  levy  of  a.  special  tax  for  the 
erection  of  a  bridge  across  the  Liebanon  Val- 
ley Railroad  tracks. 

York,  Pa.— <3rand  Jury  has  recommended 
that  county  construct  three  new  bridges- 
one  in  Penn  and  Heldelburg  Townships,  one 
in  Shrewsbury  Township  and  one  In  War- 
rington   Township. 

Knoxvllle,  Tenn. — S.  D.  Newton.  City  Bn- 
glneer.  Is  preparing  plans  for  a  concrete  via- 
duct over  First  Creek  at  Vine  Ave. 

Appleton,  Wit. — County  Commissioners 
have  decided  to  erect  five  bridges. 

Superior,  Wis. — Wisconsin  &  Minnesota 
Bridge  Co.  has  been  Incorporated  and  pro- 
poses to  construct  a  bridge  over  the  St. 
liouis  River.  Headquarters  of  the  company 
are  to  be  In  Superior  and  capital  stock  is 
1100,000.  The  Incorporators  are  Louis  K. 
LAise,  Lyman  T.  Powell  and  Claude  Z.  Li^e. 

RaJIroads 

Items  Arranged  Alphabetically  by  States. 

BIsbee,  Ariz.— Articles  of  incorporation 
have    been    taken    out    for    a    railroad    pro- 

Eosed  to  be  built  from  this  city  to  Doug- 
is  down  the  old  Tombstone  Canyon  and 
Forest  Ranch  route.  The  company  is  in- 
corporated with  a  capital  stock  of  1500.000, 
the  Incorporators  being  J.  S.  Douglas,  Will- 
iam Brophy,  M.  J.  Cunningham  and  Geo. 
Neal. 

Flagstaff,  Ariz. — ^Las  Vegas  &  Tonopah  R. 
R..  A  Magulre.  Chief  EJngineer.  Las  Vegas, 
Xev.,  Is  stated  to  be  having  surveys  made 
with  the  object  of  extending  its  line  to  a 
connection  with  Jerome,  and  into  southern 
Arizona. 

De  Queen,  Ark. — Residents  of  Fordyce. 
Prescott,  Warren  and  Greenville.  Miss.,  are 
backing  a  proposition  for  the  construction  of 
a  railroad  from  this  place  to  the  Mississippi 
River  opposite   Greenville,   Miss. 

Badlands,  Cal. — ^Advices  from  this  city 
state  that  final  arrangements  for  financing 
the  Redlands  ft  Tucalpa  R.  R..  have  been 
made  and  that  construction  work  will  be 
started  shortly.  The  first  section  of  the  line 
will  be  eight  miles  long  and  will  be  built 
between  this  city  and  the  Tucalpa  Valley. 
It  Is  stated,  however,  that  the  line  will 
ultimately  be  built  through  the  Hemet  and 
San  Jacinto  Valleys  and  to  San  Diego,  J. 
M.  Neeland,  Los  Angeles.  Cal.,  Is  President, 
and  W.  D.  Larrabee,  Los  Angeles.  Is  Chief 
Bnglneer. 

Waterloo,  la. — Waterloo.  Cedar  Falls  & 
Northern  R.  R.  has  secured  12.000,000  loan, 
and  will  use  a  portion  of  the  money  for  ex- 
tending Its  lines  In  this  city.  M.  L.  Newton, 
Waterloo,   is   Chief  Elnglneer. 

Sprlngfleld,  III. — Springfield  Terminal  Rv. 
Co.  haa  been  chartered  and  proposes  to  build 
a  belt  line  in  this  city.  Capital  stock  is 
150,000.  The  directors  of  the  company  are 
D.  W.  Heath,  H.  C.  Adams.  Wm.  Burry, 
John  S.  Jones  and  F.  B.  Johnstone,  all  ot 
Chicago,  m. 

Gary,  Ind. — Chicago.  Milwaukee  &  Gary  R. 
R.  Co.,  recently  Incorporated  to  construct  a 
line  from  this  place  to  Milwaukee.  Wis.,  has 
executed  a  first  mortgage  trust  deed,  to  se- 
cure an  Issue  of  120,000.000  of  40  year.  6  per 
cent  bonds.  Of  this  amount  $5,500,000  bonds 
have  been  Issued  In  exchange  for  the  prop- 
erty of  the  acquired  Illinois,  Iowa  &  Min- 
nesota Ry.  and  Its  subsidiary  corporations. 
The  balance  of  the  bonds  under  the  mort- 
gage are  to  be  Issued  for  extensions  to  Gary 
and  Milwaukee  and  for  equloment  and  facili- 
ties. W.  H.  Seaman,  The  Rookery,  Chicago, 
ni..  Is  President. 

Garden  City,  Kan. — ^Nebraska,  Kansas  ft 
Southern  Ry.,  which  proposes  the  construc- 
tion of  a  line  from  this  place  to  Superior. 
Neb.,  267  miles,  has  completed  surveys  from 
Garden  City  to  Stockton.  Kan.,  167  miles. 
Capital  has  been  partly  secured  and  40  miles 
of  right  of  way  obtained. 

Cairo,  III.— Cairo  ft  Norfolk  R.  R..  B.  8. 
Beaumont.  Secretary,  Mayfleld.  Ky.,  has 
made  a  $12,500,000  bond  Issue.  The  bonds 
have  been  placed  In  France.  The  road  Is 
to  be  built  from  this  place  to  Bristol,  Tenn., 
and   later  to  Norfolk.  Va. 

Paducah,  Ky. — Paducah  Northern  Ry.  Co., 


capital  stock  $6,000,  has  been  incorporated 
by  G.  C.  Wallace,  H.  C.  Ovorby  and  L.  M. 
RIeke. 

Columbus,  Mist. — Construction  work  on 
the  Aberdeen  &  Tomblgbee  Valley  R.  R.,  is 
stated  to  have  been  commenced.  The  con- 
tract for  building  60  miles  of  the  road  be- 
ginning at  PickensvlUe  and  running  to  Okol- 
ona.  Miss.,  via  Columbus  and  Aberdeen  has 
been  let  to  the  Peters  Construction  Co. 

Tonopah,  Nev. — Surveys  are  now  under 
way  between  BIy  and  Revletle  for  a  pro- 
posed new  short  line  to  be  built  across  cen- 
tral Nevada  from  Ely  to  Tonopah.  The  road 
Is  reported  to  be  backed  by  the  Guggen- 
heim Interests. 

Albany,  N,  Y, — The  Champlain  ft  Sanford 
R.  R.  Co.  has  been  Incorporated  to  operate 
a  steam  or  electric  line,  68  miles  long,  from 
Addison  Junction  to  Sanford  Hill,  on  tne  east 
shore  of  LAke  Sanford,  in  Essex  County. 
The  directors  are:  Charles  M.  Hyatt,  An- 
drew Thompson,  James  M.  Thompson.  G. 
Hill,  David  Thompson,  Lewis  R.  Parker  and 
R.  W.  Jones.  Sydney  T.  Jones  and  Mac- 
Naughton  Miller,  all  of  Albany.  The  capi- 
tal stock  Is  1600,000  and  principal  offices  are 
In  Albany. 

Rome,  N.  Y.— Rome  &  Osceola  R.  R.  Co., 
recently  Incorporated  has  elected  William 
Werrepont  White,  Utlca.  N.  Y..  President 
and  J.  D.  McMahon.  Rome.  N.  T.,  vice 
President.  Application  Is  to  be  made  to  the 
State  Public  Service  Commission  for  per- 
mission  to  issue   bonds. 

Shawnee,  Okla. — Preliminary  surveys  have 
been  made  and  part  of  right  of  way  secured 
for  a  proposed  railroad  from  Shawnee  to 
Muskogee  via  Weleetka  and  through  the 
Twin  Hill  and  Morris  Oil.  The  road  will 
be  known  as  the  Shawnee  Central  and  the 
project  Is  backed  by  David  R.  Francis,  St. 
Louis,  Mo.,  and  Dr.  W.  S.  Woods,  Kansas 
City,  Mo. 

El  Reno,  Okla.— En  Reno,  Red  River  ft 
Pacific  Ry.  Co.,  which  purposes  to  construct 
the  St.  Louis,  El  Reno  ft  Western  in  south- 
west Oklahoma  from  El  Reno,  has  been  In- 
corporated. Capital  stock  Is  $600,000  and  it 
Is  proposed  to  build  from  El  Reno  southwest 
through  Canadian,  Caddo,  Washita,  Kiowa 
and  Jackson  to  a  point  on  the  Red  River 
In  Jackson  County,  a  distance  of  145  miles. 
The  Incorporators  are  H.  C.  Bradford,  L. 
B.  Pennell,  G.  G.  Lewis.  F.  B.  Gillette  and 
M.  D.   LIbby  all  of  El  Reno. 

Kaylor,  Pa. — ^It  Is  reported  here  that  the 
Western  Allegheny  R.  R..  T.  Liggett.  Jr., 
Chief  Engineer.  New  Castle.  Pa.,  will  ask 
bids  shortly  for  constructing  an  extension 
from  Kaylor  to  Reldsburg. 

New  Castle,  Pa^-Brie  R.  R..  according  to 
reports  from  this  place,  will  expend  about 
$800,000  In  Improving  Its  New  Castle  branch. 
According  to  the  report  curves  will  be  elim- 
inated and  the  road  double  tracked  between 
Ferrona  and  Sharm.  New  yards  are  also 
to  be  built  and  terminal  facilities  improved. 
F.  L.  Stuart,  New  York,  N.  Y.,  is  Chief 
Bnglneer  Erie  R.  R. 

Orange,  Tex. — Orange  ft  ■  Northwestern  R. 
R.,  B.  B.  Gordon.  Chief  Bhigineer,  Beau- 
mont, Tex.,  is  to  be  extended  from  Newton 
to  Hemphill.  Construction  contracts  will  be 
let  Shortly  it  is  stated. 

Weatherfcrd,  Tex.— The  Weatherford,  Min- 
eral Springs  ft  Northwestern  Ry.,  P.  B.  Bock. 
General  Superintendent,  Weatherford,  has 
completed  the  survey  on  the  proposed  ex- 
tension from  Gratford,  Tex.,  its  present 
terminus,  to  Trinidad,  Colo. 

Stamford,  Tex. — Location  surveys  for  the 
Stamford  4  Northwestern  Ry.,  nave  been 
completed  from  Stamford  to  Asoermont  and 
northwest  to  points  In  the  Panhandle.  It  Is 
stated  work  will  begin  on  the  line  at  Stam- 
ford within  60  days. 

Snohomish,  Wash. — Snohomish  Valley  R. 
R,  Co..  organized  several  years  ago.  Is  stated 
to  have  secured  funds  for  the  construction 
of  the  first  section  of  its  road.  It  Is  pro- 
posed to  build  a  line  from  Snohomish  to 
Issaquah.  then  to  Renton,  and  from  that 
point  to  Seattle  and  Tacoma. 

Mlchel,  B.  C. — ^Work  Is  to  be  started  this 
spring  on  the  construction  of  a  railroad  con- 
necting with  the  Canadian  Pacific  east  of 
Michel  and  extending  In  a  southerly  direc- 
tion for  a  distance  of  14  miles.  The  pri- 
mary object  of  the  road  will  be  to  develop 
extensive  coal  lands  In  the  Crows  Nest  Coun- 
try. D.  C.  Corbln.  Spokane.  Wash..  Presi- 
dent of  the  Spokane  International  Ry.,  is  In- 
terested. 

Electric  Raflwaya. 

Items  Arranged  Alphabetically  by  States. 

Berkeley,  Cal. — Canltalists  of  this  city  are 
considering  the  advisability  of  organizing  a 
company  to  build  an  electric  car  line  through 
Cragmont  up  the  Berkeley  hills  to  the  top 
of  Grizzly  Peak,  on  a  6  per  cent  grade. 


San  Bernardino,  Cal. — A.  G.  Hubbard,  Red- 
lands.  Cal..  representing  the  Redlands  Cen- 
tral Ry..  has  applied  to  County  Supervlton 
for  a  franchise  for  an  electric  railway  along 
certain  streets.  It  Is  proposed  to  build  the 
line  from  Redlands  to  Redlands  Junction. 

Det  Moines,  la.— The  Red  Oak  Nortbeast- 
ern  Interurban  Promotion  Co.  hag  been  or- 
ganized for  the  purpose  of  promoting  the 
construction  of  an  Interurban  railway  from 
this  city  to  Red  Oak.  la..  107  miles.  Tbe 
officers   of   the   promotion   company  Include: 

B.  B.  Clark,  Red  Oak.  la..  President:  uid 
G.  W.  Curtis.  Red  Oak.  Secretary.  The  com- 
pany has  $10,000  capital  stock  already  tub- 
scribed  to  be  used  for  promotion  purposes 
and  surveys.  As  proposed  the  road  will 
pass  through  Grant,  Greenfield.  Stuart,  Red- 
field.  Adel  and  Waukee.  F.  W.  Cherry,  Det 
Moines,  la.,  is  interested. 

Alton,  111.— Alton.  St.  Louis  ft  Cairo  R.  B. 
Co.,  has  been  Incorporated  and  proposes  to 
construct  an  electric  railroad  .  from  Alton. 
through  the  counties  of  Madison  and  St 
Clair  to  East  St.  Louis,  and  from  East  St 
Louis  to  Cairo,  through  the  counties  of  8t 
Clair,  Monroe,  Randoloh.  Jackson,  tinlon  and 
Alexander,  with  a  branch  to  Columbia.  Wat- 
erloo and  Monmouth  Cave.  In  Monroe  county 
The  Incomoratora  and  first  board  of  direct- 
tors  are  G.  L.  Renfrew.  Dr.  C.  H.  Walters. 
William    L.    Ensel.    George    M.    SlnUer   and 

C.  B.  Meredith,  all  of  Springfield.  111.  The 
project  has  been  promoted  by  CoL  Thomia 
W.  Chase.  St.  Louis.  Mo.  The  caoltal  stock 
of  the  company  Is  $100,000.  and  principal 
ofllce  Is  to  be  In  East  St.  Louis,  ni.  Right 
of  way  from  Alton  to  Cairo  for  the  proposed 
line  has  been  secured. 

Robinson,  III. — Terre  Haute.  Robinson,  01- 
ney  ft  Southwestern  Ry.  Co.  has  been  In- 
corporated and  proposes  to  construct  a  rail- 
road from  a  point  on  the  Wabash  River  on 
the  boundary  line  between  Illinois  and  In- 
diana to  the  city  of  Jefferson.  Capital  stock 
is  $10,000  and  principal  ofllce  Is  at  Robin- 
son. The  Incorporators  and  first  board  of 
directors  are!  Horace  C.  Pugh.  H.  P;Taus- 
slg,  N.  H.  Moss.  W.  H.  Cisne.  8.  C.  Wilson. 
G.  H.   Parker  and  F.  W.  Lewis. 

Evantvllle,  Ind. — It  Is  stated  here  that  after 
the  EvansvlUe  &  E:astem  Electric  Ry.  is  ex- 
tended from  Rockoort  to  Grandvlew  a  sur- 
vey win  probably  be  made  to  St.  Meinrad  and 
perhaps,  later  on.  the  road  will  be  extended 
to  Ferdinand   and  Huntingburg. 

Indianapolis,  Ind. — ^The  Indianapolis.  Clov- 
erdale  ft  Terre  Haute  Traction  Co.  has  been 
Incorporated  and  proposes  to  build  an  elec- 
tric railway  between  Indianapolis  and  Teire 
Haute,  through  the  counties  of  Marion, 
Morgan,  Putnam,  Clay  and  Vigo,  and  serv- 
ing the  following  towns  and  cities:  Indian- 
apoUs.  West  Newton.  Mooresville.  Gasburg. 
ifonrovla.  Hall.  Eminence,  Cloverdale,  Polen, 
AshvlUe.  Brazil  and  Terre  Haute.  The  capi- 
tal stock  Is  $10,000  and  the  Incorporators  are: 
B.  B.  Bowman.  H.  T.  Butze.  Kenlad  Velt 
and  Dennis  Rutherford,  all  of  Indianapolis. 
Ind. 

St.  Louis,  Mo.— The  Hlllsboro.  Klmmswick 
ft  Northern  Railway  Co.  has  applied  for  a 
franchise  to  construct  a  single  or  double- 
track  line  through  certain  streets  and  allers 
In  the  southwestern  part  of  the  citr.  with  a 
terminus  at  Ivory  Ave.  and  Broadway,  to- 
gether with  the  right  to  build  a  bridge 
across  Rives  des  Peres.  This  movement  Is 
a  part  of  the  general  scheme  to  connect 
Crystal  City,  about  ten  miles  south  of  St 
Louis,  by  an  electric  line  with  the  United 
Railways  Co.'s  line  In  South  St.  Louis. 

St.  Louis,  Mo.— W.  C.  DInea  of  the  CIU- 
zens'  Investment  Co..  610  Pine  St.,  St.  Lonia 
deplres  to  secure  the  assistance  of  one  or 
two  railroad  contractors  In  connection  with 
the  construction  of  an  electric  railroad  In 
this  vicinity. 

Ithaca,  N.  Y.— Ithaca  Street  Ry.  Co.  hat 
applied  for  franchise  to  double  track  State 
and   Tioga  Sts. 

Defiance,  O.^Work  Is  to  be  started  soon. 
It  is  stated,  on  the  construction  of  the 
Northwestern  Ohio  EHectrlc  Ry.  The  project 
has  been  under  consideration  for  some  time. 
The  road  Is  to  connect  this  place  and  Mont- 
peller.  Col.  H.  C.  Bell,  Toledo.  O.,  Is  In- 
terested. 

Warren,  O. — ^Rlght  of  way  between  Cort- 
land and  Warren  is  being  secured  for  so 
electric  railway.  General  Asa  Jones.  Burg- 
hill,   O..   Is   Interested. 

Portland,  Ore.— F.  B.  Holbrook  Co.  has  ap- 
plied for  franchise  for  single  track  dectrie 
railway  on  several  streets.  Proposed  line 
would  be  about  six  blocks  and  would  fur- 
nish transportation  means  to  residents  of 
Irvlngton    Park. 

Pendleton,  Ore.— Preliminary  surveys  are 
stated  to  have  been  made  for  an  eteetrlc 
railway  from  Pendleton  to  Irrlgan.  Dr.  H. 
W.  Coe.  Portland.  Ore.,  and  R.  H.  Wood. 
E>:ho,   Ore.,   are  Interested. 

Albany,   Ore.— Oregon     Electric     Ry.    Oft. 
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Have  You  Contract  Work  to  be  Done  This  Year? 

Engineering-Contracting  offers  you  the  means  of  getting  the  news  of 
this  work,  widely  and  quickly  to  contractors  who  will  bid  on  doing  it.  It  dis- 
tributes the  news  widely  because  its  circulation  is  large  and  because  its 
readers  are  specifically  men  who  do  work — contractors,  constructing  engi- 
neers, manufacturers  of  construction  materials  and  supplies.  It  distributes 
this  news  quickly  because  it  is  printed  in  Chicago,  and  reaches  subscribers 
west  of  Pittsburg  24  to  48  hours  sooner  than  can  any  New  York  paper. 
Its   circulation   among  middle   western   contractors   is  particularly  large. 

Wide  and  quick  publication  of  work  to  be  contracted  means  wide  competition  and  prompt  and 
careful  bidding  and  these  mean  to  the  owner  reliable  work  at  the  lowest  cost.  A  trial  proposal  advertise- 
ment in  ENGINEERING-CONTRACTING  has  convinced  officials  of  other  cities  of  the  truth  of  these 
assertions.     A  trial  advertisement  will  convince  you.     It  will  cost  only  $2.40  an  inch. 

This  is  a  small  sum  to  risk  on  a  chance  merely  of  securing  wide  competition,  but  we  would  not  ask  you  to  risk 
even  so  small  a  sum  were  we  not  convinced  from  results  given  to  others  that  the  chance  is  no  chance,  but  a  certainty. 
Will  you  not  demonstrate  the  fact  to  yourself  by  a  trial  "Proposal"  in  our  columns? 

ENQINEERINQ-CONTRACTINQ,  355   Dearborn   Street,  CHICAGO 


Portland,  Ore.,  accordlnir  to  advices  from 
thJa  city,  will  aoon  extend  Ita  line  from 
Salem  to  Albany  and  will  also  build  a  46- 
mlle  branch  from  the  latter  city  to  Cas- 
cadia. 

WMton,  Ore.— Walla  Walla  Traction  Co. 
Iiaa  been  trranted  francbiae  to  operate  an 
electric  railway  throuffb  Main  St.  on  its 
projected   line   into  Milton. 

Wheeling,  W.  Va.— WheeUnc  Traction  Co. 
is  considering  extending  its  fines  to  Dillon- 
TlUe.  O. 

Plsdmonl.  W.  Va.-^own  Council  has 
granted  a  franchise  to  the  Potomac  Railway 
Co.  to  operate  an  electric  railway  through 
Piedmont,  to  pass  through  Luke.  Md..  West 
Virginia  Junction,  W.  Va..  to  Bloomlngton, 
Md.  lAter  it  will  be  extended  five  miles  to 
the  east,  connecting  these  towns  with  Key- 
ser  county  seat  of  Mineral  county. 

Astotin,  Wash. — ^I»cal  reports  state  that 
Frank  McKean,  C.  El.  has  completed  sur- 
veys in  Deadman  County  for  the  Idaho, 
Washington  &  Oregon  Blectric  Ry. 

SMttle,  Wash.— Seattle  Electric  Co.  has 
applied  for  a  franchise  to  extend  its  AJki 
Point  line  from  Its  present  terminus  to  a 
point  M  mile  south  of  Aikl  Point 

Sewers. 

Items  Arranged  Alphabetically  by  States. 

Birmingham,  Ala. — Bids  are  to  be  taken  at 
once  for  sanitary  sewer  to  cost  15,000  In 
North  Highlands.  Julian  Kendrick  Is  City 
Engineer. 

Bloomfleld,  la. — ^Town  Is  to  have  2,900  ft. 
of  sewer  constructed. 

Farmer  City,  la. — Plans  have  been  made 
for  a  sewer  system  for  this  place. 

Peoria,  Ml. — Plans  are  to  be  made  and  bids 
asked  shortly  for  constructing  a  sewer  In 
Korth  Peoria  to  cost  1234,000. 

Fort  Wayne,  Ind.— F.  M.  Randall.  City  En- 
gineer, has  plans  under  way  for  sewer  sys- 
tem for  Forest  Park  section  of  city. 

Evansvllle,  Ind. — FoUowinfc  bids  were  re- 
ceived Apr.  26  by  Board  Public  Works  for 
oonstructing  main  sewer  in  lAfayette  St.: 
Newman  Sewer  Construction  Co..  E^ransvllIe. 
tli.tU:  Scarborough-Davis  Co.,  124.213. 


Wichita,  Kan. — Plana  for  proposed  sani- 
tary sewer  east  of  drainage  canal  have  been 
completed  by  Bert  Wells.  City  Ehiglneer. 

Dayton,  Ky. — Ordinance  is  before  City 
Council  providing  for  Issuance  of  128,000  of 
bonds  for  constructing  sewer  system. 

Holyoke,  Mass.— Following  bids  per  lin.  ft. 
were  received  Apr.  24  by  Board  Public 
Works  for  constructing  2,400  ft  of  pipe  sew- 
er: Bryne  Construction  Co.,  }2.40;  Daniel 
O'Connell,  }3.2S;  Rivers  &  Toimg,  (5.20. 

Baltimore,  Md. — Sewerage  Commission  is 
to  build  a  number  of  storm  water  sewers  at 
a  cost  of  1130,000. 

Orand  Rapids,  Mich. — ^Installing  of  several 
sewage  pumping  stations  is  proposed,  ti.  W. 
Anderson,  City  Engineer,  estimates  the  cost 
at  about  1196,000. 

Hancock,  Mich.— C.  B.  M.  Craig,  City  En- 

gneer  has  surveys  under  way  for  sewer  in 
thel  Ave.  and  6th  St.,   In  West  Hancock. 

Meridian,  Miss.— City  will  let  contract  In 
May  for  laying  half  mile  of  sewers.  W.  Q. 
Wetmore   Is  City  E^iglneer. 

Franklin,  Mo.— City  is  to  construct  sewer 
system   to  cost  $30,000. 

St.  Louis,  Mo. — Surveys  are  to  be  started 
shortly  for  the  diversion  of  the  River  des 
Peres  through  Forest  Park  into  a  sewer.  A 
bond  Issue  of  $1,500,000  has  been  voted  for 
the  construction  of  the  sewer. 

Hamburg,  N.  Y.— Village  Board  is  to  take 
steps  to  secure  sewer  system. 

Lyons,  N.  Y. — Business  Men's  Association. 
Charles  A.  Noble.  President  is  taking  steps 
to  secure  a  sewer  system  for  this  village. 

North  Tonawanda,  N.  Y.— A.  P.  Smith.  City 
Engineer,  has  completed  plans  and  estimates 
for  proposed  new  sewer  system  in  Rumboldt 
Ave.     Work  will  cost  329,000. 

Akron,  O.— M.  H.  O'Toole,  at  11,641,  was 
low  bidder  Apr.  23,  for  constnicUng  sewer 
in  Olive  St.  and  Schiller  Ave.;  Mathew  Mc- 
Court,  at  11,160,  was  law  bidder  for  sewer 
In  Bishop  St.  and  Edgewood  Ave. 

Dayton,  O. — F.  J.  Cellarlus,  City  Engineer, 
has  submitted  following  estimates  for  sewer 
work:  In  Clinton  St.  and  Elchel  Lane, 
$1,000;  In  Williams  St.  from  Home  Ave.  to 
Weldner.  $650;  In  Meredith  and  Holt  Sts.. 
$3,150;  In  Salem  and  North  Aves..  $1,150;  the 
Federal   St.  interception,   $750;  in   first  alley 


west  of  Main,  from  Marathon  Ave.  to  Santa 
Clara  Ave.,  $800. 

FostorIa,  O. — Bids  as  follows  were  re- 
ceived Apr.  21.  for  the  construction  of  a 
sewer  on  Columbus  Ave.,  as  follows:  J.  J. 
Rumsey,  $5,662.36-  J.  J.  Peter,  $6,680;  Schou- 
der  ft  Nepper,  Tiffin,  $6,610. 

Lancaster,  O.— Following  bids  were  re- 
ceived for  constructing  storm  water  sewer 
No.  8:'  C.  T.  McCracken  &  Co.,  Columbus, 
$37,943:  B.  H.  Ames.  Columbus,  O..  $36,718; 
T.  J.  Backus  Construction  Co.,  Dayton,  O., 
$42,198;  Paul  ft  Kershner,  Dayton,  O.,  $42,- 
284.  I  ,     ^        ,         , 

Springfield,  C— City  Engineer  has  prepared 

Elans  and  estimates  for  sanitary  sewer  in 
tibert  Ave.  to  cost  $11,289,  and  a  sewer  In 
Orand  St.  to  cost  $8,460.  H.  O.  Horton  is 
City  Engineer. 

Upper  Sandusky,  O. — This  place  has  voted 
against  the  issuance  of  $40,000  of  sewer 
bonds. 

Wyoming  (P.  O.  Cincinnati),  C- Village 
Council  has  voted  to  issue  $48,000  of  bonds 
for  construcUng  sewer  system. 

Youngstown,  O.— Simon  Packing  Co.,  has 
been  granted  right  to  build  a  sewer  In  South 
Ave.  to  Its  plant. 

Pauls  Valley,  Okla.— City  has  sold  $46,000 
of  bonds  and  work  on  constructing  sewers 
will  be  started  soon. 

Youngstown,  O. — Board  Public  Service  has 
recommended  construction  of  sewers  In 
Highview  Ave.,  and  in  Byron,  Hawn  and 
Carr  Sts. 

Durant,  Okla. — City  Council  has  accepted 
plans  and  specifications  for  a  sewer  system 
to  cost   $20,000. 

Ponca  City,  Okla.— City  has  disposed  of 
$32,500  of  bonds,  part  of  which  are  for  a 
sewer    system. 

Harrlsburg,  Pa. — ^M.  B.  Cowden,  City  Engi- 
neer, has  prepared  estimates  for  proposed 
river  wall  and  sewer. 

Pottstown,  Pa. — This  place  may  have  to 
erect  sewage  disposal  plant. 

Greenwood,  S.  C. — Election  will  be  held 
this  month  to  vote  on  Issuance  of  $50,000  of 
bonds  for  street  paving  and  sewer  exten- 
sions. 

>A'»ti'rtown.  S.  D»^  ^-CHv  la  to  construct 
15  blocks  of  sewers  this  summer. 
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Chattanooga,  Tenn. — Surveys  are  under 
way  for  proposed  Chattanooga  Creek  sewer 
and  pumping  station.  Cost  will  be  $100,000. 
Robert  Hooke  Is  City  E:nglneer. 

Knoxvllle,  Tenn.— Ordinance  Is  before  City 
Council  appropriating  funds  for  constructing 
7,192  ft.  of  g  in.  sewer  laterals.  Estimated 
cost  is  $4,784.  S.  D.  Newton  is  City  Engi- 
neer. 

Honey  Grove,  Tex.— Local  paper-"Hbney 
Grove  Signal"— is  advocating  Installing  sew- 
er system. 

Belolt,  Wls.^Council  has  passed  ordinance 
to  Issue  $10,000  of  bonds  for  constructing 
sewers. 

Burlington.  Wis. — Mayor  Zimmerman  has 
recommended  establishment  of  sewer  system. 

West  AMIS,  Wis.— City  will  vote  May  14  on 
issuing  $124,000  of  bonds  for  building  sewers. 
Fred  Schneider  is  City  Engineer. 
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BRICK  PAVmC. 

Monessen,    Pa. 

Sealed  proposals  for  the  improvement  of 
Ninth  St.  from  Schoonmaker  Ave.  to  Knox 
Ave.  Also  Morgan  Ave.  from  Tenth  St.  to 
Schoonmaker  Ave.,  will  be  received  by  the 
Chairman  of  the  Street  and  Roads  Commit- 
tee, at  the  Engineer's  office,  until  the  7th 
day  of  May,  1908,  at  4  o'clock  p.  m.  Ap- 
proximate estimate  of  quantities: 

Curbing,  6,368  Uneal  feet. 

Brick  paving  .6,450  sq.  yds. 

Rough  curb,  216  lineal  feet. 

Bidders  will  be  furnished  with  blanks  at 
the  office  of  the  Borough  E/tiglneer.  Bidders 
must  accompany  their  proposals  with  a  cer- 
tified check  for  $600  as  a  guarantee  that 
they  will  sign  agreements  If  awarded  the 
contract. 

The  Borough  of  Monessen,  Pa.,  reserves 
the  right  to  reject  any  or  all  bids. 

GEO.  H.  STEIVBNS, 
Chairman  of  Streets  and  Roads  Committee. 

J.  F.  IRWIN, 

Borough   Engineer.  17-3t 


MONTEREY  WATER   WORKS  AND 
SEWER  COlk^ANY,  LIBOTED. 

NOTICE  TO  CONTRACTORS. 

The  above  Company  is  prepared  to  receive 
tenders  from  competent  contractors  for  the 
lining  and  roofing  of  two  reinforced  concrete 
service  reservoirs,  each  of  ten  million  gal- 
lons capacity,  and  inlet  and  outlet  cham- 
bers, valve  houses  and  other  incidental  work 
in  connection  therewith,  for  the  water  sup- 
ply of  the  city  of  Monterey. 

The  materials  for  the  works  will  be  sup- 
plied by  the  Company,  all  the  necessary  plant 
and  labor  for  their  complete  execution  be- 
ing provided  by  the  Contractor. 

Sealed  tenders  addressed  to  the  Manager 
of  the  MONTEIREY  WATER  WORKS  AND 
SEJWER  COMPANY.  LIMITED,  will  be  re- 
ceived at  the  offices  of  the  Company,  161 
Matamoros  Street,  on  or  before  Monday  the 
18th  day  of  Ifay,  at  12  o'clock,  noon. 

Plans  and  specifications  may  be  seen  and 
blank  proposal  forms  obtained  on  personal 
application   to   the  undersigned.     The   Com- 

gany  reserves  the  right  to  reject  any  or  all 
ids. 

(Signed)  Q.  R.  G.  CONWAT, 

Chief   Ehigineer. 

161  Matamoros  St., 

Monterey,   N.   L.   Mexico. 

April   25th.    1908.  19-2t 


BEST  EXTENSKE  TRQRMM  JMGI  NK 

KALAMAZOO'*""'*"" 


I  CAST  MAM  ST. 


CONCRETE-STEEL  RETAININS  WALL  CO. 

DBBicufnro  BNQimzss  roR 

Owners  or  Contractors.      Also  Builders  of  Walls, 

Abutments,  Etc. 

Our  Scientific  Designs  and  Patented 

Improvements  Save  25  to  50%. 

We    auaraotee    Our   Walls. 

Proofs  Furnished  CINCINNATI,  OHIO 


Trench 
Machines 

We  sell  and  lease  all  klads  of  Holstlagand 
ConveyIn{Macbines  forTreacta  Work 

Catalogue  sent  upon  request. 

CARSON  TRENCH  MACHINE  CO. 

BOSTON,  MASS.,  U.  S.  A. 

flOl  Wamn  street.  NEW  YORK 
Branch  Offlcesj  Park  Building.  CLEVELAND 

1 299  St.  James  Street,  MONTREAL 


THE 

HEW  YORK  CONTINEHTAL  JEWELL 

FILTRATION  COMPANY 

FILTERS 


General  Contractors 
CHICAGO  NEW  YMK 


NATURE  ADORNED 

Uy  booklet  gives  some  interesting  data  on  vhat 
nay  be  accomplished  in  t>eautifying  and  xmproT- 
ins  the  landscape.  Engineers,  city  and  raiLniad 
oinrisls  should  send  for  it. 

P.  R.  JHEIER,  I  Broadway,  NEW  YORlC 
Consulting  Forester 


THE  JOHNSON                   1 

WELL   SCREEN      | 

An  Sizes. 
E. 

Brass.    Large  Capacity.    Non-Choking. 
Used  Everywhere. 
Whtts  roK  Cataloo  "Ea" 
E.  JOHNSON,  St.  Paul,  Mian. 

TEST    BORINGS 

for  Foundations,  eto. 

ARTESIAN  WELLS,  DRIVEN  WELLS. 
PUMPING  APPARATUS 

J.  E.  Feeley  &  Company 

43  South  Market  StrMt.  BOSTON 

Bend  (or  Estimates 


CoatrictBR'  SippIlN  ud  Hsin  Hirdnn 


Lead  Famaees 

jutsPaeklBt 
Joint  Rtmners 

Caikhwrooli 


AD  Kladi  et  Casdav  to  Oi*r 


YOUNa&SOG^ 


PHILAir^r^LPCilA 


From  1,000  to  6,000  Candle  Power 

The  Buckeye  Light 

SOLE  MAKERS 

WALTER  MACLEOD  &  CO,.  ClndiiuU.  0. 


SraVEVOBS'AEIKIIIEBB' 

,Transits»  Levels, 
Compasses, 

Chains,  Tapes,  Etc 

Drawing  iBstnneats, 
Paper.  Etc 

ndd  ■otks.  ta«a  hk, 

lrashct.Etc 

Catalogue  on  Raqnast. 
■«»    ITI»    riMIH*!^    eiNOINNATI,  ONIO  [ 
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Special    Prices 


1  Model  60  Marion,  nearly  new.".- $5,800 

2  Porter,  9  x  14  Dinkeys,  36-inch  gage,  used  6  mos 1,700 

2  Dickson,  10  x  16  Dinkeys,  36-inch  gage,  used  3  mos 2,200 

1  Bucyrus,  65  ton,  right  from  shop,  overhauled 6,000 

1  Buc)rrus,  70  ton,  used  8  mos 7,250 

Immediate  delivery  NOT  A  BROKER 


NEW 

OLIVER 

DUMP 

CARS 

1  to  20  yard. 


FRED.  A.  PECKHAM,  1301-2  Great  Northern  Bldg.,  CHICAGO. 
STEAM    SHOVELS  and    LOCOMOTIVES   for   rent. 


WATER-WORKS  AUD  SEWERS. 

Roawell,  New  Mexico. 

Sealed  proposals  will  be  received  by  John 
W.  Poe,  Chalnnan  of  the  Water  and  Sewer 
Commission,  Roswell,  New  Mexico,  up  to  two 
(2)  o'clock  P.  M.  of  Friday  the  22d  day  of 
May,  1908,  for  furnishing  material  and  labor 
and  constructing  a  system  of  water-works 
and  sewers,  separate  bids  being  entertained 
as  follows: 

1 — For  furnishing  approximately  2,100  tons 
of  cast-lroD  pipe  and  special  castings  from 
four  to  sixteen  inch,  F.  O.  B.  cars  factory. 
Certified  check  $1,000. 

2. — Alternative  bids  will  be  received  for 
furnishing  F.  O.  B.  cars  factory,  approxi- 
mately 20  miles  of  Converse  Liock  Joint  Steel 
Pipe.     Certified  check  $1,000. 

3 — For  furnishing  Hydrants  and  Valves, 
F.  O.  B.  factory.    Certified  check  $200. 

4 — For  furnishing  F.  O.  B.  cars  factory 
and  erecting  at  Roswell,  New  Mexico  (the 
City  to  i>ay  the  freight)  one  Two  Million 
gallon  per  day  High  Duty  Corliss  Pumping 
Ekiglne,  and  one  Two  Million  gallon  per  day 
Compound  Condensing  Direct  Acting  Pump, 
together  with  all  auxiliaries.  Certified  check 
$1,000. 

5. — ^For  furnishing  two  18'  by  66"  horizon- 
tal return  tubular  boilers,  F.  O.  B.  cars  fac- 
tory.    Certified  check  $200. 

6. — For  furnishing  all  material  and  labor, 
except  that  enumerated  above,  and  con- 
structing a  complete  system  of  water-works. 
Certified  check  $2,000. 

7. — For  furnishing  F.  O.  B.  cars  factory 
approximately  eight  miles-  of  sewer  pipe  from 
8"  to  18"  in  diameter.  Certified  check 
$1,000. 

8. — For  furnishing  material  and  construct- 
ing a  system  of  sewers  complete  (excepting 
pipe).     Certified  check  $1,000. 

9. — Alternative  bids  to  be  received  for  fur- 
nishing material  and  constructing  a  septic 
tank.    Certified  check  $200. 

All  of  the  above  material  and  work  to  be 
furnished  and  done  in  accordance  with  the 
plans  and  specifications  on  file  at  the  office 
of  the  water  and  sewer  commission,  Roswell, 
New  Mexico,  and  at  the  office  of  the  Engi- 
neers, Kansas  City,  Mo.  Anyone  desiring 
extra  copies  of  the  plans  for  his  own  use 


may  obtain  the  same  from  the  Engineers  by 
a  payment  of  Five  (S)  Dollars  per  set  to 
cover  cost 

The  Commission  reserves  the  right  to  re- 
ject any  and  all  bids. 

JOHN  W.  POE,  Chairman 
Water  and  Sewer  Commission. 
BURNS  &    McDonnell,   Engineers. 
Scanitt  Building,  Kansas  City.  Missouri. 

WATER-WORKS. 

Canon  City,  Colo. 

Sealed  proposals  will  be  received  by  the 
City  Clerk  of  Canon  City,  Colorado,  at  his 
office  until  8  p.  m..  May  20,  1908,  for  fur- 
nishing material  and  construcUng  about  8 
miles  of  26  or  30-inch  conduit  of  either 
steel  or  conUnuous  wood  stave  pipe,  a  set- 
tling basin,  filter,  two  clear  water  reservoirs, 
and  accessories  for  The  Canon  City  Water- 
works System. 

A  certified  check  on  a  Canon  City  Btmk  In 
the  sum  of  five  per  cent  of  the  maximum 
proposal  and  payable  to  the  City  Treasurer, 
must  accompany  each  bid. 

The  right  is  reserved  to  reject  any  or  all 
bids,  or  to  award  separate  contracts  for  the 
pipe  line  and  for  the  filters  and  reservoirs. 

Plans  may  be  seen  and  specifications  ob- 
tained at  the  office  of  the  City  Clerk  of 
Canon  City,  Colorado,  on  and  after  May  4, 
1908. 

By  order  of  the  City  Council. 

L.  S.  DAWSON, 
City  Clerk. 

PROPOSAl^  FOR  DREDGING— ENGI- 
neer  Office,  U.  S.  Army,  Room  2,  Custom 
House,  Norfolk.  Va.,  April  11,  1908.— Sealed 
proposals  for  dredging  Appomattox  River, 
Va.,  will  be  received  at  this  office  until  12 
o'clock,  noon,  May  15,  1908,  and  then  pub- 
licly opened.  Information  furnished  on  ap- 
pllcatlon.     JOSEPH  E.   KUHN.  MaJ. .  Engrs. 

SEALED  PROPOSALS  IN  DUPLICATE 
will  be  received  at  the  office  of  the  Quarter- 
master General.  U.  S.  Army,  until  2  o'clock. 
P.  M.,  May  23d.  1908.  at  which  time  and 
place  they  will  be  opened  in  the  presence 
of  bidders,  for  the  construction  and  com- 
plete equipment  of  from  1  to  12  single-screw 
steel  steamers  for  Sea  Coast  Artillery  Serv- 
ice; length  98  feet,  breadth  22  feet,  depth 
11  feet  4  Inches,  In  accordance  with  condi- 
tions, specifications  and  drawings  which  can 
be  obtained  by  addressing  the  Quartermaster 
General,  U.  S.  Army,  Washington.  D.  C. 
Proposals  to  be  marked:  "Proposals  for  Sea 
Coast  Artillery   Steamers." 


BRICK  PAVmG. 

Muncle,  Indiana. 

Sealed  proposals  will  be  received  by  the 
Board  of  Public  Woiks  until  2  o'clock  p.  m.. 
May  19th,  1908,  for  furnishing  material  and 
labor  for  grading  and  paving  with  brick  the 
following  streets: 

West  Main  Street  from  High  Street  to  Kll- 
gore  Avenue,   6,563  sq.  yds. 

Eaat  Main  Street  from  Madison  Street  to 
Ohio  Avenue,  8,851  s<l.  yds. 

Uberty  Street  from  Seymour  Street  south 
to  the  Ft.  W.  C.  &  L.  Ry.,  2,461  sq.  y'ds. 

Plans,  specifications,  etc.,  are  on  ffie  In  the 
office  of  the  Board. 

The  right  is  reserved  to  reject  any  and  all 
bids. 

J.  A.  JACKSON, 
City  (3erk. 

JOHN  O.  POTTER, 
City  Engineer. 

OFFICE  OF  CONSTRUCTING  QUARTBR- 
master.  Fort  Lincoln,  N.  D.,  April  27,  1908. 
Sealed  proposals.  In  triplicate,  will  be  receiv- 
ed here  until  1:30  P.  M.,  Saturday,  May  16, 
1908,  for  construction  of  addition  to  Wagon 
Shed  at  Fort  Uncoln,  N.  D.  Information 
furnished  on  application  here.  United  States 
reserves  the  right  to  accept  or  reject  any 
or  all  proposals  or  parts  thereof.  Envelopes 
containing  proposals  should  be  endorsed 
"Proposals  for  Addition  to  Wagon  Shed," 
and  addressed  to  Bowers  Davis,  Oinstruct- 
Ing  Quartermaster. 

OFFICE  OP  CONSTRUCTING  QUARTER- 
master.  Fort  Morgan,  Ala..  April  18,  1908.— 
Sealed  proposals  will  be  received  here  until 
1:30  P.  M.,  May  18,  1908,  for  furnishing  labor 
and  materials  for  the  construction,  plumb- 
ing, heating  and  lighting  of  building  for 
gymnasium  at  Fort  Morgan,  Ala.  Informa- 
tion furnished  on  application.  Envelopes 
containing  proposals  should  be  endorsed 
"Proposals  for  Gymnasium,"  and  addressed 
to  CAPTAIN  LOUIS  F.  GARRARD,  JR., 
Fort  Morgan,  Alabama. 

TREASURY  DEPARTME2JT,  OFFICB7  OF 
the  Supervising  Architect.  Washington,  D. 
C  April  20,  1908.  Sealed  proposals  will  be 
received  at  this  office  until  3  o'clock  P.  M. 
on  the  2d  day  of  June.  1908,  and  then  opened, 
for  the  construction  (including  plumbing,  gas 
piping,  heating  apparatus,  electric  conduits 
and  wiring)  of  the  U.  S.  Post  Office  at  New 
Ulm,  Minnesota,  In  accordance  with  draw- 
ings and  specifications,  copies  of  which  may 
be  had  at  the  office  of  the  Custodian  of  Site 
at  New  Ulm,  Minnesota,  or  at  this  office,  at 
the  discretion  of  the  Supervising  Architect. 
JAMBS  KNOX  TATLOR,  Supervising  Archi- 
tect. 


Digitized  by 


vjoogle 


44 


ENGINEERING-CONTRACTING 


\^1.  XXIX.    No.  19. 


PATTERSON 
BLOCKS 

ARE  THE  BEST 

ALL  sheaves 
bushed  and 
hook  made 
from  staybolt 
iron  and  flat- 
tened. 

Write  for  Catalog  No.  2  "EC" 

W.  W.  PATTERSON  CO. 

54  Water  Street,  Pittsburg,  Pa. 


AND 

DERRICKS 


Electric  Hoists,  both  floor  and  traveling. 

Coal  Handling  Hoists  and  Cranes. 

Overhead  Track  and  Trolley  Systems. 

NORTHERN  ENGINEERING  WORKS. 

DcmoiT.  MiCH.U&A. 


UNCLIMBABLE   FENCES 


i»sr 


For  Factories,  Railroads,  Reservoirs 

and  Industrial  Properties  of  all  kinds 

Manufacturers  of  Galvanized  ANCHOR  Posts,  Iron  Rail- 
ings and  Gates  for  all  purposes. 

ANCHOR  POST  IROH  WORKS,  "S^SngT 


NOISELESS  BRICK  PAVEMENT 

Is  possible  with  Sarco  Asphalt  Filler. 
Sarco  Filler  deadens  the  sound, 
lessens  maintenance  expenses  and 
increases  durability. 

STANDARD  ASPHALT  &  RUBBER  COMPANY 

First  National  Bank  Bulldlns,   CHIOAQO 
NKW  YORK  OITY.       PITTSBURQ,  PA.       KANSAS  OITT,  MO. 


L 


IN  WRITING  to  our  Advertisers  for   CATALOGS  or 


PRICES  please  mention  ENGINEERING-CONTRACTING. 
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Edson  Diaphram  Trench  Pumps 

THE   EDSON    PUMP 

FIRST 


ivas  tbe 


DIAPHRAGM  PVMP  ever 
made.  Experience  counts  for 
something.  IT  is  the  accepted 
STANDARD  all  over  the  world. 


Complete  OutBts,  including  Pump,  Edson  Special  Suction 
Hose,  Extra  heavy  Brass  Couplings,  Strainer  and  Spanner, 
ready  for  biuineas.    Extra  lengths  of  Suction 
Hose»  guaranteed  Diaphragms  and  duplicate 
Pump  parts,  carried  in  stock. 

[SEND  FOR  DESCRIPTIVE  CATALOG 
Eatablldicd  ISSt 

EDSON  MFG.  CO. 

256  Aflanlic  Avenne    Boston,  Mass. 


' 

I                                                       1 

1353  Feet  3inch  Hole  in  259  Hours? 

Material  Hard  Basalt  Rock.     Average  Record  being  made  on  Lorimer 
&  Gallagher's  work,  Ellensburg,  Washington. 

1095  Feet  3'inch  Hole  in  274  Hours 

Material,  principallv  all  Limestone.     Work  on  Kentuckv  &  Tennessee 
R     R.      These    are'    iust    AVERAGE    RECORDS   being   made   with 
CYCLON'E  SPECIAL  CONTRACTORS'  ROD   DRILLS  on  Railroad 
and  Quarry  work. 

Let  us  .send  you  complete  catalogs  and  full  information  regarding 
our  BLAST  HOLE  DRILLS  and  LOADERS. 

Sbnd  for  our  Special  Contractors'  Catalog  and  Cost  Book. 

The  Jan. -Feb. -April  issues  of  "The  Drill  Hole"  contains  detailed  records  of  the 
above.    Send  for  them. 

THE    CYCLONE    DRILL   CO. 

ORRVILLE.    OHIO 

pavikg. 

Fond  du  Lac,  Wis.,  April  18,  1908. 
Bids  will  be  received  by  the  Board  of 
Public  Works,  of  the  city  of  Fond  du  Lac, 
Wiaconsln.  at  3  o'clock  p.  m.,  on  the  7th 
day  of  May,  1908,  In  the  office  of  tbe  Board, 
In  Lange  block,  of  said  city,  for  11,000 
square  yards  of  Cement  paving,  and  on  May 
14th  for  11,000  square  yards  of  Brick  pav- 
ing- '  Plans  and  specifications  can  be  ob- 
tained by  applying  to  this  office. 
(Signed)  L.   A.   PETTIBONB, 

17-2t  Pres.   Board  of  Public  Works. 

OFFICE  OF  THE  COMMISSIONERS  OF 
tbe  District  of  Columbia.  Washington,  D.  C, 
April  21,  1908.  Sealed  proposals  -will  be  re- 
ceived at  this  office  until  2  o'clock.  P.  M.,  on 
May  14th,  1908.  for  furnishing  the  District 
government  during  the  fiscal  year  beginning 
July  1,  1908.  and  ending  June  30.  1909,  gran- 
ite curbing:  asphalt  paving  blocks;  vitrified 
paving  blocks;  red  sewer  bricks;  terra  cotta 
sewer  pipe;  Portland  cement,  and  miscel- 
laneous castings.  Specifications,  blank  forms 
of  proposals  and  all  necessary  Information 
may  be  obtained  at  the  office  of  the  Property 
Clerk.  D.  C,  District  Building.  Henry  B. 
F.  MacFarland.  Henry  L.  West,  Jay  J.  Mor- 
row, Commissioners,  D.  C. 

U.  a  ENGINEER  OFFICE,  Chicago,  lU., 
April  IS.  1908. — Sealed  proposals  for  dredg- 
ing and  rock  excavation  In  Chicago  river 
and  harlwr,  Illinois,  will  be  received  here 
until  10  a.  m..  May  18,  1908,  and  then  pub- 
licly opened.  Information  on  application. 
^f.   H.   Blxby,  Colonel  Engineers.  16-4t 


electrical  and  pumping 
machinery. 

— AIXIIERS  SEWERAGE  STATION  "C"— 
Office  of  the  Sewerage  and  Water  Board, 
602-604  Carondelet  street.  New  Or- 
Orleans,   La.,   April   14th,    1908. 

Sealed  proposals  will  be  received  until  3 
o'clock  p.  m.,  Tuesday,  June  30th,  1908,  for 
furnishing  and  erecting  the  following  ma- 
chinery: 

2—100  K.  W.  250  volt,  direct  current  gen- 
erators. 

2 — 75   H.    P.    250   volt   motors. 

1—2,600,000  gallon  turbine  pump,  to  work 
against  a  125  foot  head,  directly  connected 
to  an  electric  motor. 

1—1,000,000  gallon  triplex  pump,  to  work 
against  a  125  foot  head,  geared  to  an  elec- 
tric motor. 

1 — 2,000,000  gallon  centrifugal  pump  unit, 
to   work  against  a   20  foot  head. 

2 — 4,000,000  gallon  centrifugal  pump  units, 
to  work  against  a  20  foot  head. 

2 — 6    H.    P.    250    volt   motors. 

1 — Surface  condenser,  capable  of  con- 
densing 6,600  pounds  of  steam  per  hour;  to- 
gether with  air  pump. 

Also  all  exhaust  and  water  piping,  valves, 
wiring,  switchboard,  lights,  and  other  ap- 
purtenances,  completely   erected. 

Specifications  with   blank  form  of  propos- 


als may  be  obtained  at  the  office  of  the 
Board.  Plans  will  only  be  furnished  upon 
personal   application. 

A  certified  check  on  a  New  Orleans  bank. 
In  the  sum  of  $1,000,  deposited  In  accord- 
ance with  the  terms  of  the  specifications, 
win  be  required  of  each  bidder. 

A  surety  comi>any  bond  In  an  amount 
equal  to  25  per  cent,  of  the  gross  amount 
of  the  contract,  with  a  surety  company  do- 
ing business  In  the  State  of  Louisiana  and 
acceptable  to  the  Sewerage  and  Water 
Board,  will  be  required  of  the  successful 
bidder. 

The  right  Is  reserved  to  reject  all  bids 
F.  S.  SHIELDS, 
GEO.  O.  EARL,  Secretary. 

General  Superintendent.  17-lOt 

14,000  MEN. 
Nearly  14,000  contractors  and  engineers 
have  bought  one  book,  and  a  very  great  per- 
centage have  subscribed  for  the  i>aper  edit- 
ed by  the  author  of  that  book,  GUletta'a 
"Handbook  of  Cost  Data,"  luui  brokai^  all 
records  for  the  sale  of  an  engineering  book, 
because  It  Is  full  of  detailed  costs  of  all 
kinds  of  actual  construction.  It  contains 
622  pages,  bound  In  flexible  leather,  and  Ita 
price  Is  )4  net,  postpaid. 

THE  MTRON  C.  CLARK  PUBLIBHINa  CO.. 
865  Dearborn  St.,  Chicago,  m. 
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TECHNICAL  MEN  superintendents, 
engineers  and  draftsmen.  Openings  in  all 
parts  of  the  world  at  the  highest  possible 
salaries.  Write  us  today  of  your  experience. 
Hapgoods,  305  Broadway,  New  York  City, 
or  Suite  1012  Hartford  Building,  Chicago. 

WANTED — ^At  once,  an  assistant  electrical 
and  steam  engineer.  A  good  position  to 
the  right  man.  Postum  Cereal  Co.,  Ltd., 
Battle  Creek,  Mich. 19-lt 

BtniJ>IMO  FOKBMAN  WANTED— By  own- 
«r;  bustler,  about  thlrte.  Must  Invest 
$S,0OO-tl0,0<)O  during:  employment.  Address 
"Box  26,"  care  Emgtnealng-Contractlng, 
868  Dearborn  St.,  Chicago. 16-lt 

WANTED — Young  man,  technical  graduate, 
experienced  in  concrete  construction,  de- 
sires position  In  designing,  estimating,  etc.. 
for  contractor,  or  consulting  engineer.  Ad- 
dress Box  30,  care  Engineering-Contiact- 
Ing,  355  Dearborn  St,  Chicago. 19-2t 

WANTBD— Technical  graduate  .  with  14 
years'  experience  as  constructing  engineer 
In  charge  of  large  hydraulic  and  steel  con- 
struction desires  to  change  position.  Ad- 
dress "Box  14,"  care  of  Bnglne«ring-Coa- 
tractlng,  866  Dearborn  8t..  Chicago.     H-4t 

WANTED — Position  as  assistant  to  con- 
tractor, or  as  general  foreman.  Am  civil 
engineer,  32  years  of  age,  with  12  years' 
experience  In  railroad,  sewer,  road,  con- 
crete and  masonry  construction.  Address 
"T.    S.,"    8718    Ellis    Ave.,    Chicago,    111. 

18-8t 

WANT1!1>-P0SIT10N— Young  Civil  Engi- 
neer, technical  education,  experienced  on 
Railroad  Preliminary  Location  and  Con- 
struction. Heavy  Masonry  and  genemi 
work  wants  position.  Address  "P.  P.," 
care  of  Engineering-Contracting,  866  Dear- 
bom  8t,  Chicago. 8-tf 

WANTED— YOUNG  MAN  to  enter  office  of 
an  established  business  to  learn  same  with 
view  to  establishing  branch.  Salary  to  be 
in  accordance  with  ability.  Prefer  a  man 
who,  after  Investigation,  would  purchase 
an  interest.  Address  Box  27,  care  of 
Engineering-Contracting,  355  Dearborn  St., 
Chlcat^. 

WANTED— Position.      Young   man  now    em- 

Bloyed,  age  26.  Oood  salesman  and  so- 
cltor,  having  seven  years'  experience 
with  engineers  and  contractors,  desires 
permanent  position  In  sales  department  of 
reliable  firm  handling  contractors'  sup- 
plies or  a  general  line  of  construction  ma- 
terial. Address  Box  33,  care  of  Bnglneer- 
Ing-Contractlng.  356  Dearborn  St.,  Chicago. 

WANTE!I>— Position  by  Civil  Engineer,  27 
years  old.  Specialty  relnforcea  concrete. 
Employed  at  present  time.  Graduate  of  one 
of  the  best  Universities  in  Europe.  Four 
year's  experience  in  drafting,  design,  es- 
timating and  construction  work.  Inside 
position  preferred.  Best  of  references. 
Least  salary  considered  $120  a  month.  Ad- 
dress Box  31,  care  of  Englneerlng-Con- 
tractlng.  356  Dearborn  St..   Chicago.     19-2t 

WANTED— Partner  who  can  Invest  816,000 
In  a  Manufacturing  plant.  One  who  is 
familiar  with  the  sales  of  Concrete  Ma- 
chinery preferred.  This  plant  with  stock 
on  hand  at  present  wlU  inventory  836,000. 
Parties  who  own  the  patents  on  Mixers 
and  who  now  own  plant  cannot  carry  on 
business  without  additional  capital  and 
will  sell  half  Interest  to  party  who  Is  pre- 
pared to  hustle  for  sales.  Address  "Box  Z6," 
care  Engineering-Contracting,  866  Dear- 
born  St..   Chicago. 18-8t 

WANTED— POSITION  —  As  superintendent, 
or  general  foreman  on  large  construction 
work.  Ten  years'  experience  on  public 
work.  Experienced  In  excavation,  earth 
and  rock;  heavy  concrete  construction, 
piers,  abutments,  retaining  walls,  dams, 
etc.:  transportation  of  materials,  etc.  Pos- 
sess executive  ability  to  supervise  large 
bodies  of  men:  have  handled  successfully 
nearly  every  kind  of  labor  used  In  the 
United  States.  At  present  employed:  32 
years  of  age.  Unmarried.  FIrst-cIass  ref- 
erences. Address  Box  29,  care  of  Engi- 
neering-Contracting, 365  Dearborn  St., 
Chicago.  18-St 


Wanted  to  Buy 


TNEW  STEAM  SNOVEL 

Address  Box  82,  care  of  Bnsineering- 
Contracting,  Chicago,  stating  price 
and  giving  siie  of  shovel. 


STUDY  OUR 

CONCRETE 

COURSES 
Reinforced    Concrete  Design; 
Concrete    Construction    and 
Contracting,  Plain  and  Rein- 
forced ;  Manufacture  of  Cement 

Products,    i.    e.    Blades,   Brick,    Ete. 

THESE  courses  are  all  meritorious.  The  lat- 
ter teaches  a  new  and  scientific  method  of 
making  concrete  blocks,  that  gives  as  low  as  4 
per  cent  absorption  and  remarkable  strength. 
Such  blocks  will  win  the  favor  of  engineen; 
the  cost  is  practically  no  higber.  FR  E  B 
CATALOG  explains.  Please  indicate  the 
course  you  are  mterested  in. 

CONCRETE     ENQINEERINQ 
S84  Caxton  Bidg..  Cleveland 


J.  F.  GRAHAM 

(Roadmaster  Giabam) 

RAILROAD  LABOR  AGENT 

AH  rinwri  of  Laboras  in  Any  Nnmbet 

SUPPLIED  FREE 

Competent  Foremen  a  Specialty. 

Services  Guaranteed  .Satisfst'tay. 

WRITE  OR  WntB 

204  Washington  Avenue  Sooth 

MINNEAPOUS,  MINN. 


SO  Day  Ctookm 


Prsndss  clocks  are  ths  saly  6a 
day  clocks  maaufastnsd  la 
the  worid,  and  keep  perfect 
tims  Ihtooghont  their  loaf 
ran.  They  are  accurate,  dsr- 
abUaadfsUableaad  wlU  kst 
a  llfs  time.    JUm»  Ffjflm^ 

IMA.  Elmotrlo,  ^bw* 
akmmm  Im  »  ^    aatf 


Sm4  <m  ffclilniiM  He.  (1. 
TMK 

DsfL  e,  82ClMakanSl,ILY. 


WANT  A  COMPETENT  MAN? 

AT  $1,000  TO  $5,000  PER  YEAR 

$0.0109  +  per  day  is  all  it  costs  our  members  to 
keep  their  records  on  file,  fully  investigated, 
ready  for  instant  reference  to  any  employer 
who  may  inquire  for  such  a  man. 

We  can  send  you  at  once 
full  information  on  any  kind 
of  a  technical  man  you  may 
need. 

THE  ENGINEERING  AGENCY,  Inc. 

Monadnock  Block,  Established  1893. 

Chicago  15  years  in  one  location. 
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We  shall  welcome  any  news  notes  that 
our  readers  may  send  in.  Notes  of  con- 
tracts awarded,  bidding  prices,  etc.,  will  be 
especially  acceptable. 


BIDS  ASKED 
Bridges. 

^idi  Open.  Se«  lasu*. 

Hay  13.  West   Chester,   Pa May  S 

May  U.  Hamilton,  O May  6 

May  U.  Falrplay,    Colo May  8 

May  14.  Culpeper.  Va May  6 

May   14.  Tulaa,    OUa Apr.  2» 

Hay   14.  Savannah,    Ga Apr.  22 

May   14.  Upper    SanduRky,    O May  13 

May   15.  St.    Thomas,    Ont May  13 

May   15.  Harriaburg,    Pa May  13 

May   15.  Escanaba,    Mich May  13 

May   15.  PlttsburK,  Ind Apr.  16 

May   15.  Rome,    Ga May  6 

Hay  U.Vancouver,  B.  C May  8 

May  16.  Deematon,    Fa Apr.  29 

May  16.  Fond   du   Lac.   Wis May  18 

May  16.  Ardmore,    Okla May  13 

May   18.  Ogden,    Utah    May  13 

May    18.  pTkevllle.    Ky Apr.  22 

May  18.  Upper   Sandusky,   O Apr.  29 

Hay   18.  South  Bend,   Ind May  « 

May   21.  New   York,   N.    T May  13 

May   21.  Benton    Harbor,    Mich May  13 

Hay  28.  Mangum,   Okla.    May  8 

Hay   27.  Chicago,    III May  6 

May   27.  Columbus,    Ga Apr.  29 

May   2S.  Tarrytown,    N.    Y May  13 

BnUdings. 

Hay  14.  WUkesbarre,    Pa.    May  6 

Hay   14.  Wilkesbarre,    Pa Apr.  8 

May    14.  Albany,    N.    Y Apr.  29 

May   14.  Fort   Morgan,   Ala Apr.  29 

May   15.  Argenta,    Ark Apr.  29 

May   15.  Monterey,    Cal Apr.  23 

Hay  16.  San  Juan,   P.   R Apr.  1 

May   16.  Pittsburg,   Pa.    May  8 

Hay   15.  Ashland,    Ky May  6 

May   15.  MadlsonvlUe,     O May  IS 

.May    16.  BrowervlUe,    Minn May  18 

Hay   16.  Fort   Uncoln.    N.    Dak May  8 

May    16.  New    Britain,    Conn Apr.  8 

May   18.  Fort   Morgan,   Ala Apr.  29 

May   18.  Fort   Bayard.   N.   Mex Apr.  29 

May   18.  Milwaukee,    Wis May  IS 

May   18.  New   York.   N.    Y May  12 

May   18.  Fort  Porter,  N.   Y May  13 

May   18.  Gainesville,     Fla May  18 

May   18.  Brooklyn,    N.    Y May  13 

May    18.  McKees    Rocks,    Pa May  IS 

May   19.  Sturgeon    Bay.    Wis Mar.  13 

May    19.  New  York,    N.    Y May  13 

May    19.  New    York.    N.    Y May  13 

May    19.  Schuyler,    Neb May  13 

May   20.  Fort    Spokane,    Wash Apr.  29 

May   20.  Tyler,    Tex Apr.  22 

May   20.  Fort  Meade.   S.   Dak May  < 

May   20.  Wheatland,    Ind May  6 

May   21.  Danville,    Pa.    May  < 

May   21.  Fort   Des   Moines,   la May  6 

May   21.  Buffalo.    N.    Y Apr.  16 

May   21.  Brooklyn,    N.    Y May  13 

May    22.  Alexandria,    La May  IS 

May   22.  New    Lexington,    O May  13 

May   22.  Grand  Island.   Neb May  6 

May   22.  Oriska,    N.    Dak May  6 

May   22.  Fort   Leavenworth.    Kan May  6 

May   22.  Patton,    Cal May  6 

Hay  26.  NaUonal   Soldiers  Home.  Va.. 

May  6 

May   25.  Fort  Meade,   S.  Dak May  6 

May   25.  Chester.    S.    C Apr.  22 

May   25.  La    Crosse,    Wis Apr.  29 

May   25.  Fort    Oglethorpe,    Ga May  13 

May   26.  New    Castle,    Pa May  13 

May   25.  Washington,     D.    C May  IS 

May   26.  Industry,    N.    Y May  13 

May   26.  Florence,    Ala Apr.  22 

Hay  26.  Agnew,    Cal May  6 


May 

27. 

May 

28. 

May 

29. 

May 

29. 

May 

29. 

May 

29. 

June 

1. 

June 

1. 

June 

1. 

June 

1. 

June 

2. 

June 

2. 

June 

2. 

June 

2. 

June 

8. 

June 

5. 

June 

8. 

June 

9. 

Juno  10. 

June 

12. 

June 

17. 

Geneva,    N.    Y May  18 

Houston.    Tex Apr.  22 

Fort   Andrews,    Mass May  13 

Boise.    Idaho     May  13 

Fort   Hancock,    N.   3 May  6 

Bremerton,   Wash May  6 

Grand    Island,    Neb Apr.  29 

Fort  Des  Moines,   la May  6 

Columbus    Barracks,    O May  13 

Fort    Terry,    N.    Y May  IS 

Fort    Oglethorpe,    Ga May  13 

Richmond.    Va Apr.  8 

Albany.    N.    Y Apr.  29 

New  Ulm,   Minn Apr.  29 

Detroit.    Mich May  6 

Wilkesbarre.    Pa May  13 

Dover,   N.    H May  6 

Ogden,    Utah    May  8 

Ogden.   Utah    May  ( 

St.   Charles.    Mo May  6 

Newton,    Kan May  18 

Roads  and  Streets. 


May    13.  Freehold.  N.  J May     8 

May    13.  Cincinnati,  O May      6 

May    13.  Baltimore,   Md May     8 

May    13.  Terre   Haute,    Ind May      8 

M.iy    14.  Kansas   City,    Mo May     6 

May    14.  Kansas    City,    Ho May      8 

May    14.  Chicago,  III May      6 

May    14.  Kansas    City,    Mo May      8 

May    14.  Fond   du    La.c,    Wis Apr.    22 

May   16.  Petrolia.  Ont May     8 

.May    16.  The    Plains.    Va May    18 

.May    15.  Pittsburg,   Pa May    18 

May    16.  Cincinnati,    O May    13 

.May    16.  New    York,   N.    Y May    18 

May    15.  Charlotte,     Mich May    18 

May    16.  Champaign,    III May    13 

May    16.  Milwaukee.    Wis May    13 

May    18.  Racine,    Wis May      6 

May    18.  Frankfort,    Ind May      6 

May    16.  Frankfort.    Ind Apr.    16 

.Mav    18.  YounKstown,    O May    13 

Mar    18.  Cincinnati,     O May    IS 

May    18.  St.     Paul,     Minn May    13 

May    18.  Indianapolis,    Ind May    18 

^Tav    18.  New    Haven.    Conn May    18 

Mav    19.  Salisbury.    Md May    IS 

May    19.  Muncle,   Ind May      6 

May    19.  Hornell.  N.  Y May      6 

May    20.  Huntingdon.  Pa May      8 

May    20.  Cincinnati,    O May    18 

May    20.  Brooklyn,    N.    Y May    18 

May    21.  Avalon,    Pa May    13 

May    21.  Harrlsburg,  Pa May      6 

May    23.  Baltimore,    Md May    13 

May    25.  Albert    Lea,    Minn May    18 

May    25.  Smethport,    Pa Mar.    18 

May    26.  New    York,   N.    Y May    18 

May    26.  Kllzabeth.    N.     J Mav    IS 

May    26.  Wllllamsport.  Pa.    May      8 

May    26.  Gulfport,    Miss Apr.    29 

May    27.  Norrtstown,    Pa May      6 

May    27.  Bedford.  Pa May     6 

May    29.  Westervllle.    O May      8 

May    28.  Honesdale.    Pa May      6 

May    28.  Clarion,    Pa May      6 

May    29.  PauUnit.    O May    IS 

June     1.  Doylestown,    Pa.    May      8 

June    1.  Fort  Lvon.  Me Mav      6 

June    1.  Fort   Slocum.    N.    Y May      6 

.Tune     1.  Fort    Slocum.    N.    Y Apr.    22 

June     1.  New   Brunswick,   N.   J May    13 

June    1.  Fort    Andrews,    Mass May    13 

June     1.  Tipton,     Ind May    IS 

.lune     1.  Jasper.     Ind May    13 

June     1.  Franklin,    Ind May    13 

June  1.  Fort   Benjamin  Harrison,   Ind., 

May    13 

June     4.  Frankfort.     Ind May    13 

June     6.  Crawfordsvllle.    Ind May    13 

June     S.Newark.    N.    J May    18 

June    9.  Portland,    Ind May    13 


Sewers. 

Chicago.    Ill May  8 

Fort    St.    Philip,    La .4.pr.  29 

Foxcroft,   Me May  6 

Milwaukee,    Wis May  IS 

GTeenvlUe,     S.     C May  IS 

Huntingdon,    Pa May  13 

Steubenvllle.    O May  IS 

West    Lafayette,    Ind May  13 

Cincinnati,    O May  13 

Lima,    O May  IS 

Cape    Girardeau,    Mo Apr.  29 

Trenton,    N.    J May  13 

Sewlckley,    Pa May  13 

Marinette.    Wis May  13 

Cincinnati.    O May  13 

Chicago.    Ill May  IS 

Brantford.    Ont May  6 

Beloit,     Wis Apr.  29 

Ardmore.   Pa May  6 

Blast    Rutherford.    N.    J May  IS 

New    York.   N.    Y May  IS 

Gulfport,    Miss Apr.  M 

Baltimore,    Md May  8 

Chllllcothe,    O May  18 

Shelby.    N.    C May  IS 

Brooklyn,    N.    Y May  IS 

Sullivan,    Ind May  13 


May  13. 

May  15. 

May  15. 

May  16. 

May  15. 

May  15. 

May  18. 

May  18. 

May  18. 

May  18. 

May  18. 

May  19. 

May  19. 

May  19. 

May  20. 

Mav  20. 

May  21. 

May  22. 

May  23. 

May  2S. 

May  26. 

May  26. 

May  27. 

May  28. 

June  1. 

.Tune  3. 

June  6. 


Water  Supply. 

May   IS.  Atlanta,   Ga May     6 

May    13.  New   York,    N.    Y May     8 

May    IS.  Brooklyn,   N.   Y May     6 

May    16.  Hlldreth,    Neb Apr.    89 

May    15.  Milwaukee.    Wis May    17 

May    15.  Guthrie,    Okla May   IS 

May    16.  Trenton,    III May     6 

May    18.  Monterey.    Mexico    May     8 

May    18.  Council   Bluffs,    la Mar.    26 

May    19.  Augusta,    Me May    13 

May    20.  Chicago,    III May    13 

May    20.  Canon    City,    Colo Apr.    29 

May    21.  Fort    Asslnniboine,    Mont... May     6 

May    22.  Roswell,  N.  Mex May     8 

May    30.  Columbus,    Miss Apr.    82 

June     1.  Fort    Monroe,    Va May    13 

June     1.  Shelby,    N.    C May    13 

June    6.  Neosho,    Mo May    18 

MiscellaneouB. 

May   13.  Holland,  Mich., 

Pier  Work,  Apr.    22 
May   14.  Portland,  Me., 

Wharf,  Apr.    22 
May   14.  Galveston,  Tex., 

Pile  Dock,  May     6 
May   15.  Michigan  City,  Ind., 

Pile  Work.  May     6 
May    15.  National   Soldiers'  Home,   Va.. 

Metal   Ceilings,  May    13 
May    18.  White   Plains,    N.    Y.. 

Power   House,  May    18 
May  16.  Las  Animas,  Colo., 

Eaectrlc  System,  Apr.   15 
May   20.  Fort  Ontario,  N.  Y.. 

Fence,  Apr.    16 
May   20.  Fort  Pickens,  Fla., 

Sea  Wall,  Apr.   29 
May   20.  Baltimore,    Md., 

Boat  Repairs,  May    13 
May   20.  Baltimore,   Md., 

Bulkhead,  May    13 
May   21.  Brooklyn,  N.  Y., 

Wall,  May   IS 
Bfay  21.  Greenville,  Tenn.. 

Flag  Staff,  May      8 
May    23.  Key    West,    Fla., 

Jetty    Work,  Apr.    29 
May   28.  Washington,  D.  C. 

Steamers,  May     8 
May    27.  Washington  Barracks.    D.   C, 

Laving  Cable,  May   13 
June    1.  Fort  Standlsh,  Miss.. 

Wharf,  May     6 
June    1.  Fort  Lyon,  Me., 

Wharf,  May     6 
June    1.  Fort   Rodman.   Mass., 

Wharf   Work,  Apr.    29 
June   1.  Port   Slocum,   N.   Y., 

Sea  Wall,  Apr.    22 
June    1.  Fort  Mansfield.   R.   I.. 

Repairing  Bulkhead,  May    13 
June     1.  Fort   Michie,   N.    Y., 

Signal    Tower,  May    13 
June    1.  Boston,    Mass., 

Lock  Gate  House,  May    18 
June    2.  New  York.  N.   Y., 

Rondout    Siphon,  May    18 
June     4.  New  London,    Conn., 

Light  House,  May    IS 
June  10.  Memphis,    Tenn., 

Levee  Work.  May    13 
July    13.  Harrisonburg,    La.. 

Lock    and    Dam,  May    18 
July    16.  Sunnyslde,   Wash., 

Wasteway   Channel,    Etc.,  May    18 

Excavation,  Earth  and  Rock. 

May    13.  Chicago,    HI., 

Dredging,  Apr.    29 
May    13.  Bridgeport,   Conn., 

Dredging,  Apr.    22 
May    16.  Norfolk.  Va., 

Dredging,  Apr.    22 
May    15.  Edmonton.    Alberta. 

Railroad  Grading,  Apr.    22 
May    15.  Ottawa,   Ont., 

Dredging,  May      6 
May    16.  Boston,    Mass., 

Dredging,  May    13 
May    20.  Brooklyn,   N.    Y., 

Dredging,  May    13 
May    20.  Brooklyn,    N.    Y., 

Grading,  May    13 
May   21.  Boston,    Mass., 

Dredging,  Apr.    29 
May    25.  St.   Paul,    Minn.. 

Ditch  Work,  May     6 
May    27.  Evanston,    111.. 

Excavation,  Etc.,  May    13 
May    27.  Chicago,   III., 

Excavation,  Dock,  May    13 
May   29.  Wilmington,   Del.. 

Dredging,  May      8 
June    1.  Osnabruck    Center,    Ont.. 

Drain,  Apr.    22 
June    1.  Fort   Slocum,   N.    Y.. 

TCarth   Filling,  Apr.    22 
June    1.  Fort  H.  G.  Wright.  N.  Y., 

Grading,  May    18 
June    1.  Fort  Monroe,   Va., 

Filling,  May   IS 
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June    1.  Eldora,   la.. 

Ditch,  May    13 
June  10.  Fort   Dodge,    la., 

Tile   Drain.  May    13 

Mattrials,lIachl]ie8,Siipplles,Tool8,Btc. 

May    U.  Baltimore,   Md.. 

tiaundry   Machinery,  May     < 
May    13.  New  York,  N.  T., 

Gate  Valves.  Etc.,  May     6 
May    13.  Indianapolis,  Ind., 

Asphalt  Roller,  May     6 
May   13.  BalUmore,  Md., 

Valves,  May     S 
May    13.  Indianapolis,  Ind.. 

Asphalt,  May     ( 
May    13.  New  York,   N.   T.. 

Tools,   Ktc.  May      6 
May    13.  Leavenworth,   Kan., 

Iron  PlttinKS,  Apr.    22 
May    14.  New  York,   N.   Y., 

Fire  Hose,  May     ( 
May    14.  Napanoch,  N.  Y., 

Boilers,  Etc.,  May     6 
May    14.  Brooklyn,  N.  Y., 

Fire  Hose,  May      S 
May   14.  Washington,   D.   C, 

Paving  Supplies,  Apr.   it 
May    IS.  Chicago,  HI., 

Motors,  May      ( 
May    IS.  Philadelphia,  Fa., 

Rope,   Castings,   Etc..  Apr.    22 
May    IS.  Fsrt  L>ade.  Fla., 

Ice  Plant,  Apr.     8 
May   It.  Ouelpta,  Ont., 

Pumping  Engine,  Tower,   Etc.,  Apr.    2i 
May    18.  Niagara  Falls,   Canada, 

FuDip  and    Motor,  May    13 
May   18.  Washington,  D.  C, 

Cranes,   Pumps,    Etc.,  Apr.    29 
May    :0.  New  Orleans.  La., 

Bolter  Plant.  May     6 
May    20.  Galveston,   Tex., 

Fire  Engine,  May    IS 
May    22.  Wilkesbarre,  Pa., 

Elevators,  May    18 
May    23.  Washington.    D.    C. 

Electrical  Supplies.  May     ( 
May    26.  Washington,  D.  C, 

Hoisting   Engines,    Etc.,  May      6 
May    2«.  New   York,   N.  Y., 

Broken    Stone,  May    13 
May    27.  Superior,  Wis., 

Metal  Vault  Shelving.  May     6 
May    27.  Leavenworth.    Kan.. 

EHectrlcal  Supplies,  May      6 
Mav    28.  Galveston,  Tex.. 

Pumplne   Kquipment,  May    13 
June     1.  Sandusky,   C. 

Boilers,  May    13 
June    1.  Benlcla.    Cal.. 

Cement.   Lumber,   Etc.,  May    13 
June     1.  Washington,    D.    C, 

Portland   Cement,  Apr.    29 
June     2.  Cincinnati,   O.. 

Pipe,  Castings,  May    13 
June     2.  Washington.    D.    C. 

Pumps,   Tie  Plates,   Etc.,  May    13 
June     3.  TompklnsvlUe,   N.   Y., 

Supplies,  May    13 
Juno     9.  New   Orleans,    La- 
Lumber.    Piling.    Etc.,  May    17 
June  16.  Quincy,  mass., 

Blectric    Hoists.  Apr.      8 
June  80.  New  Orleans,   La., 

Machinery,  Apr.    21 

BIDS  ASKSD 
Bridges. 

Bids  are  asked  on  following  work,  the 
nates  being  arranged  alphabetically  by 
states: 

Evanston,  III. — See  under  Bids  Asked — Ex- 
cavation. 

Benton  Harbor,  Mich. — Until  2  p.  m..  May 
21,  by  Joint  Bridge  Committee,  J.  W.  Pearl, 
Engineer,  for  the  construction  of  a  street 
and  electric  railway  bridge  over  the  St.  Jo- 
seph River.  The  complete  structure  will  be 
about  312  ft.  long,  consisting  of  one  swing 
span  200  ft.  long  and  two  equal  approach 
snnns:  have  a  roadway  32  ft.  wide,  and  two 
sidewalks,  each  7  ft.  wide,  and  substruc- 
ture to  support  same.  The  approximate 
quantities  of  material  required  are  as  fol- 
lows: Piles,  40  to  60  ft.  long,  23,000  lln.  ft; 
sheet  piling.  32  ft.  long.  ISO.OOO  ft.  b.  m.: 
common  timber.  18,000  ft.  b.  m.:  drift  bolts, 
spikes,  etc..  8.000  lbs.:  concrete,  1,800  cu. 
vds. :  structural  metal.  250  tons:  creosoted 
tlmhcT.  54.000  ft.  li.  m.:  creosoted  wooden 
Mook  pnvement,  1.100  sq.  yds.:  electric  mo- 
tors.   2    25-h.    p.,    50-h.    p. 

Escanaba,  Mich.— Until  Mav  1.'..  by  County 
Rnad  Commissioners,  Court  House,  for  con- 
structing two  small  steel  brldge.>i. 

New  York,  N,  Y.— Until  2  p.  m..  May  21. 
hv  .1.  W.  Stevenson,  Commissioner  of 
Bridges,  13  Park  Row,  for  constructing  the 
rnlllnES  on  the  footwalks  and  the  loxver  floor, 
and  the  ornamental   work   on   the   four  tow- 


ers of  the  Blackwells  Island  bridge  over  the 
East  River,  between  the  Boroughs  of  Man- 
hattan and  Queens.  Security  required  is 
860,000. 

Tarrytown,  N.  Y.— Until  May  29,  by  Eber- 
hard  J.  WultC,  County  Engineer,  National 
Bank  Bldg.,  Tarrytown,  for  the  construc- 
tion of  two  highway  bridges  at  Croton  Falls, 
N.  Y.,  and  for  repairs  to  bridge  near  Os- 
slnlng.  Alternative  plans  and  specincatlons 
have  been  prepared  for  reinforced  concrete 
arch  bridge  having  a  span  of  92  ft.  and  for 
a  pony  truss  steel  bridge  having  a  si>an  of 
82  ft.  Plans  have  also  been  prepared  for  a 
plate  girder  bridge  having  a  span  of  60  ft. 
and  for  repairs  to  abutments  and  trusses  of 
Iron  bridge. 

Upper  Ssndusky,  O. — Until  May  14,  by 
County  Auditor,  for  following  work:  New 
Abutment  at  the  east  end  of  the  Soglup 
bridge  and  raising  the  west  abutment  on 
township  line,  between  Crawford  and  Sa- 
lem Townships,  rebuilding  abutments  on 
the  Kennedy  bridge  In  Richland  Township, 
repairing  the  abutments  of  the  Hurd  bridge 
In  Crawford  Township,  rebuilding  the  west 
wall  of  the  Swan  bridge  In  Crane  Town- 
ship. 

Ardmore,  Okla. — Until  May  16,  by  Wm.  B. 
Frame,  County  Clerk,  for  constructing  steel 
bridge  over  Washita   River  near  Berwyn. 

Hsrrlsburg,  Ps. — Until  11  a.  m..  May  16, 
by  County  Commissioners  for  removal  of 
existing  damaged  bridge  over  Spring  Run 
on  19th  St.,  between  Harrlsburg  and  Steel- 
ton,  and  the  construction  of  a  70-ft.  plate 
girder  skew  span,  with  concrete  abutments, 
concrete  floor  and  paved  roadway.  In  ac- 
cordance with  plans  and  speclflcatlons  pre- 
I>ared  by  Mason  D.  Pratt,  C.  E.,  on  file  in 
the  office  of  the  County  Commissioners.  Bid- 
ders may  also  submit  their  own  plan  and 
price  for  a  reinforced  concrete  arch  bridge 
having  not  less  than  600  sq.  ft.  area  for 
waterway  measured  in  a  plane  perpendicu- 
lar to  the  flow  of  the  stream. 

Ogden,  Utah.— Until  May  18  (change  of 
date  from  May  11),  by  A.  F.  Parker,  City 
Engineer,  for  construction  of  a  66  ft.  span 
reinforced  concrete  arch  bridge  over  the  Og- 
den River. 

Fond  du  Lac,  Wis,— Until  May  16,  by  H. 
F.  Hohenseem,  City  Clerk,  for  construction 
of  steel  bridge  over  west  branch  of  Fond 
du    Lac   River. 

St.  Thomas,  Ont. — Until  noon.  May  15,  by 
James  A.  Bell,  City  Engineer,  for  construc- 
tion of  2-span,  76  ft.  each,  reinforced  con- 
crete bridge  over  Kettle  Creek,  and  a  2- 
span,  80  ft.  each,  reinforced  concrete  bridge 
over  Kettle  Creek,  lo  be  known  as  Queens 
Bridge. 

Boildingt. 

Bids  are  asked  on  following  work,  th* 
notes  being  arranged  alphabetically  by 
states: 

Washington,  O,  C— Until  2  p.  m..  May  25, 
by  the  Chief  Clerk  and  Superintendent,  Post 
Offlce  Department,  for  repairs  to  the  glass 
roof  of  the  Post  Ofllce  Department  Build- 
ing. 

Qalnesvllle,  Fla.— Until  May  18,  by  Build- 
ing Committee,  W.  Hyde,  Chairman,  for 
construction  of  Masonic  temple. 

Fort  Oglethorpe,  Qa. — Until  11  a.  m..  May 
25,  by  Capt.  E.  D.  Anderson,  Q.  M.,  for  re- 
pairs and  alterations  to  post  hospital. 

Fort  Oglethorpe,  Qa. — Until  11  a.  m., 
June  2,  by  Capt.  E.  D.  Anderson,  Q.  M.,  for 
construction  of  a  frame  post  exchange  build- 
ing   here. 

Boise,  Idaho.— Until  II  a.  m..  May  29,  by 
Constructing  Q.  M.,  U.  S.  A.,  for  the  con- 
struction, plumbing,  steam  heating  and 
electric  wiring  of  a  brick  post  exchange  and 
gymnasium  building  at  Boise  Barracks, 
Idaho. 

Newton,  Kan. — Until  3  p.  m.,  June  17,  by 
.lames  Knox  Taylor.  Supervising  Architect. 
Washington,  D.  C,  for  construction.  Includ- 
ing plumbing,  gas  piping,  heating  apparatus, 
electric  conduits  and  wiring  of  the  U.  S. 
Post  Offlce. 

Alexandria,  La.— TTntll  May  22.  by  Paul 
LIsso.  for  the  erection  of  a  new  synagogue 
building  for  the  congregation  In  Alexandria, 
Rapides   Parish,    La. 

Fort  Andrews,  Mass. — Until  10  a.  m..  May 
29,  bv  Capt.  Ira  L.  Fredendall,  Constructing 
Q.  M.,  U.  S.  Army.  263  Summer  St.,  Bos- 
ton, Mass.,  for  the  construction,  including 
plumbing,  heating,  electric  wiring  and  fix- 
tures, of  a  brick  bakery  at  Fort  Andrews, 
Peddock's  Island,    Boston  Harbor,  Mass. 

Browervllle,  Minn. — Until  May  16,  by  Rev. 
J.  St.  Guzdek.  for  erection  of  St.  Joseph 
Catholic  church  in   this  city. 

Schuyler,  Neb.— Until  May  19,  by  J.  L. 
Woods,  City  Clerk,  for  erection  of  a  2-story 
brick   city   hall  and   engine  house. 


Brooklyn,  N.  Y.— Until  11  a.  m..  May  It, 
by  C.  B.  J.  Snyder,  Superintendent  of  School 
Buildings,  Park  Ave.  and  5»th  SL,  Ne* 
Yprk,  for  general  construction  of  new  Fob- 
lie  School  160,  Fprt  Hamilton  Ave.;  securltr 
required  is  3100,000.  Bids  are  also  asked 
for  three  contracts  for  Installing  electric 
equipment  In  Public  Schools. 

Brooklyn,  N.  Y.— Until  8  p.  m..  Hay  11, 
by  the  Park  Board,  Arsenal  Bldg.,  5tb  Ave. 
and  84th  St.,  New  York,  for  erection  of 
shelter  house  in  New  Lots  Park;  security 
required,  83,600;  a  shelter  house  In  Fulton 
Park,  security  required  15,000;  and  a  shelter 
and  tennis  house  In  Prospect  Park,  security 
required,   $36,000. 

Fort  Porter.  N,  Y.— Until  11  a.  m..  May 
18,  by  E.  L.  Hooper,  Q.  M.,  for  geneial  re- 
pairs to  hospital  building  at  this  post 

Fort  Terry,  N.  Y. — Until  10:30  a.  m.,  June 
1,  by  MaJ.  William  E.  Horton,  Conatructtsc 
Q.  M.,  New  London,  Conn.,  for  the  con- 
struction of  a  brick  or  stone  bakery  build- 
ing at  Fort  Terry,  and  Installing  plumbloc 
electric  wiring  and  lighting  fixtures,  and 
heating  plant,  in  same. 

Qeneva,  N.  Y.— Until  10  a.  m..  May  27,  li>- 
Lyman  P.  Haviland,  Chairman  Buildlnt 
Committee,  New  York  Agricultural  Experi- 
ment Station,  for  construction  complete,,  in- 
eluding  heating,  plumbing  and  electric 
work  and  gas  piping  Indorsed  for  staff  t«d- 
dences  and  laborers  cottages.  Franklin  & 
Ware,  State  Architect,  Albany,  N.  Y. 

Industry,  N.  Y.— UntU  7  p.  m..  May  26,  bjt 
Miss  Lura  E.  Aldrldge.  President  Board  of 
Managers  of  N.  Y.  State  Agricultural  and 
Industrial  School,  for  construction,  com- 
plete, including  heating,  plumbing  and  elec- 
tric work,  of  two  cottages  for  boys,  coU 
storage  and  creamery  building,  grist  mill, 
slaughter  house,  assembly  ball  and  teacbttf 
cottage,  Franklin  B.  Ware,  State  Architect 
Albany,   N.   Y. 

New  York,  N,  Y,— UntU  10  a.  m..  May  », 
by  Theodore  A.  Bingham,  Police  Commii- 
sloner,  300  Mulberry  St.,  for  furnishing  lab- 
or and  materials  and  making  and  complet- 
ing alterations,  general  repairs  and  Im- 
provements to  the  training  stables  of  the 
Police  Department,  located  on  the  southerl; 
side  of  North  Hempstead  Tumpjlke,  Flush- 
ing, Borough  of  Queena 

New  York,  N.  Y.— Until  11  a.  m..  May  It. 
by  C.  B.  J.  Snyder,  Superintendent  «( 
School  Buildings.  Park  Ave.  and  59th  St, 
for  general  conBtructlon,  etc.,  of  new  pub- 
lic school  101,  £:ast  111th  St.,  security  re- 
quired 8150,000.  Bids  are  also  asked  for  fivr 
other  contracts  for  improvement  of  public 
school  buildings. 

New  York,  N.  Y.— Until  3  p.  m..  May  W, 
by  John  W.  Brannan,  President  Trustees, 
Bellevue  and  Allied  Hospitals,  26th  St  and 
1st  Ave.,  for  laying  cast  Iron  floors  on  tbe 
balconies  of  Harlem  Hospital.  Security  re- 
quired is  11,000. 

Columbus  Barracks,  O. — Until  10  a.  m.. 
June  1,  by  Capt.  H.  J.  HIrsch,  Constructlaf 
Q.  M.,  for  construction  of  brick  road  cross- 
ings, artificial  stone  pavements  and  walks, 
curbs  and  gutters,  etc.,  at  Columbus  Bar- 
racks. 

Madlsonvllle,  O.— Until  May  15,  by  Bcanl 
of  Education,  J.  F.  Klein.  Clerk  for  erectfcm 
of  new   school  building. 

New  Lexington,  O.— Until  May  21.  by 
Board  of  Education,  for  erection  of  nev 
school   building. 

McKees  Rocks,  Pa. — Until  noon.  Msy  It. 
by  Directors  Ohio  Valley  Hospital  Associa- 
tion, for  erection  of  an  addition  to  the  hos- 
pital. W.  J.  Shaw.  Architect  906  Century 
Bldg.,   Pittsburg,   Fa. 

New  Castle,  Pa.— Until  May  26,  by  Board 
of  Education,  for  erection  of  school  build- 
ing. 

Wilkesbarre,  Pa. — Until  2  p.  m.,  June  5. 
by  James  M.  Norrls.  Cotmty  Controller,  for 
furnishing  and  Installation  complete  of  elec- 
tric lighting  fixtures  for  the  new  Luteme 
County  Court  House. 

Milwaukee,  Wis.— Until  10:30  a.  m..  Uay 
18.  by  Board  Public  Works.  Charles  J 
Poetsch.  Chairman,  for  erecting  pavilion  at 
Second  Ward  Hay  Market. 

Sturgeon  Bay,  Wis,— Until  May  17.  by 
Board  of  Education,  H.  C.  Leonhardt,  Clerk, 
for  erection  of  a  school  building. 

Roads  and  Streets. 

Bids  are  asked  on  following  work,  tbt 
notes  being  arranged  alphabetically  by 
states: 

New  Haven,  Conn.— Until  10  a.  m..  May 
18.  by  C.  W.  Kelly,  City  Engineer,  for  pav- 
ing several  streets  with  crushed  stone. 

Champaign,  III.— Until  3  p.  ro..  May  K,  ^f 
Board  Local  Improvements.  G.  C.  Falrcte. 
Engineer,    for     improvement     of    John    St. 
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work  incliidliiK:  ISxcavation,  7,260  cu.  yds.; 
brick  pavement  with  concrete  foundation 
and  asphalt  filler,  1,615  sq.  yds.;  brick  pave- 
ment with  concrete  foundation  and  cement 
grout  filler,  7,986  sq.  yds.;  combined  concrete 
curb  and  gutter,  6,642  Un.   ft;  drains,  etc. 

Crawfordsvllle,  Ind. — Until  June  6,  by 
County  Auditor,  for  Improvement  of  Jarvls 
Road. 

Fort  Benjamin  Harrison,  Ind. — Until  11  a. 
m.,  June  1,  by  Capt.  Qeo.  H.  Penrose,  Q. 
M.,  (or  irradlng  and  constructing  macadam 
road  at  this  post. 

Frankfort,  Ind. — Until  2  p.  m.,  June  4,  by 
Charles  F.  Cromwell,  County  Auditor,  for 
oonstTUCtion  of  eight  gravel  roads. 

Frsnklln,  Ind. — Until  1:30  p.  m.,  June  1, 
by  Wm.  B.  Jennings,  County  Auditor,  for 
construction  of  6,166  ft.  of  gravel  road. 

Indlsnapolls.  Ind. — Until  10  a.  m.,  May  18, 
by  Board  Public  Works,  for  four  contracts 
(or  grading  and  paving  roadway  of  streets, 
one  contract  for  grading,  graveHng  and  roll- 
log  roadway  and  one  contract  for  grading 
and  paving  sidewalks. 

Jsiper,  Ind. — ^Untll  1  p.  m.,  June  1,  by  H. 
A.  Sweeney,  County  Auditor,  for  construc- 
tion of  four  miles  of  gravel  road. 

Tipton,  Ind. — Until  10  a.  m.,  June  1,  by 
J.  F.  Barlow,  County  Auditor,  for  construc- 
tion of  a  gravel  road. 

Portland,  Ind. — Until  June  i,  by  County 
Auditor,  for  construction  of  eight  gravel 
roads  and  six  stone  roads. 

Fort  Andrews,  Mass. — Until  11  a.  m., 
June  1,  by  Capt.  Ira  L.  Fredendall.  Con- 
itructlne  Q.  M.,  263  Summer  St.,  Boston, 
Mass.,  for  grading,  constructing  macadam 
roads,  concrete  walks,  etc^  at  Fort  An- 
drews, Peddock's     Island,     Boston     Harbor, 


BsKlmore,  Md.— Until  noon.  May  22,  by 
W.  W.  Crosby,  Chief  Engineer,  Maryland 
Oeologlcal  Survey,  for  grading  and  macad- 
amising about  three  miles  of  road.  Offlclal 
advertisement  win  be  found  elsewhere  In 
this  issue. 

Salisbury,  Md.— Until  8  p.  m..  May  19,  by 
J.  T.  Parsons,  Clerk  of  Council,  for  about 
16,500  yd&  of  paving;  11,500  ft.  of  reinforced 
concrete  curbing;  S30  ft.  of  20  in..  1,650  ft 
18  hL,  1.410  ft.  16  in.,  800  ft.  of  12  In.  drains; 
32  storm-water  inlets  and  13  manholes.  T. 
Cbalkley  Hatton,  Consulting  Engineer,  Wil- 
mington,  DeL 

Chariotte,  Mich.— Until  May  IS,  according 
to  reports,  by  City  Clerk,  for  318,000  worth 
o(  paving  work. 

Albert  Lea,  Minn.— Until  7:30  p.  m..  May 
25,  by  C.  J.  Dudley,  City  Clerk,  for  con- 
structing 1,794  Un.  ft.  cement  curb  and  180 
Itn.  ft  10  in.  pipe  sewer. 

8t  Paul,  Minn.— Until  May  18,  by  County 
Commissioners,,  for  Improvement  of  various 
roads. 

Elizabeth,  N.  J.— Until  2:30  p.  m..  May  26, 
by  Jacob  L,.  Bauer,  County  Engineer,  216 
Broad  St.,  for  construction  of  11.806  Un.  ft. 
of  macadam  road  in  Elizabeth  and  the  Bor- 
oughs o(  Roselle  and  Rosselle  Park;  5,060 
Un.  ft.  macadam  road  In  Elizabeth  and 
Union  Townships. 

Newark,  N.  J.— Until  3  p.  m..  June  8,  by 
County  Freeholders,  Michael  Barry,  Direct- 
or, (or  grading  and  paving  with  telford 
pavement  about  14,934  ft  of  Central  Ave. 
and  Green  Brood  Ave.;  also  for  similar  work 
on  11,162  ft.  of  West  Fairfield  and  Clinton 
Bead. 

New  Brunswick,  N.  J. — Until  8  p.  m.,  June 
1,  by  John  T.  Kemp,  Street  Commissioner, 
for  about  20,000  sq.  yds.  of  paving.  Bids 
will  be  received  on  vitrified  brick,  wood 
block,  asphalt   or  bltuUthlc 

Brooklyn,  N.  Y.— Until  11  a.  m.,  May  20, 
by  Bird  S.  Colcr,  Borough  President,  for 
regulating,  grading,  curbing  and  laying  side- 
walks on  14th  Ave.,  work  Including  25,000  sq. 
ft.  cement  sidewalk,  2,000  cu.  yds.  earth  ex- 
cavation. 1.400  cu.  yds.  filling,  10,000  lln.  ft. 
new  curbstone,  etc.  Bids  are  also  asked  for 
constructing  1,005  sq.  yds.  of  asphalt  pave- 
ment, etc..  on  Halsey  St,  and  11,172  sq.  ft. 
cement  sidewalk  on  7th  St. 

New  York,  N.  Y.— Until  noon.  May  26,  by 
George  Cromwell,  President  Richmond 
Borough,  St  George.  New  Brighton,  for 
constructing  3,800  sq.  ft  cement  sidewalks 
etc.,   on  Nicholas   Ave. 

New  York,  N.  Y.— Until  2  p.  m..  May  15, 
by  John  F.  Ahem,  Borough  President,  for 
six  contracts  for  street  Improvement.  Larg- 
est contract  calls  for  regulating  and  paving 
with  granite  block  pavement  on  concrete 
foundation  the  roadway  of  135th  St,  from 
Amsterdam  Ave.  to  Broadway,  the  work 
Including  5,390  sq.  yds.  of  granite  block 
pavement,  with  paving  cement  Joints,  1,000 
cu.  yds.  of  excavation  (not  to  be  bid  for); 
580  cu.  yda  of  concrete,  etc. 

Cincinnati,  O. — Until  noon.  May  20,  by 
Board  Public     Service.     John     J.     Wenner, 


Clerk,  for  Improvement  of  part  of  Sycamore 
Ave.,  by  grading,  setting  granite  curbs, 
granite  block  gutters  and  crossings,  pav- 
ing between  the  rails  of  railroad  tracks 
with  granite  blocks,  paving  two  granite 
stretchers  outside  of  each  rail,  macaaamli- 
ing  the  remainder  of  the  roadway.  Certified 
check  for  $4,000  required  with  bid.  Bids  are 
also  asked  for  Improvement  of  Bast  8th  St 
by  paving  roadway  with  boulders. 

Cincinnati,  O. — ^Untll  noon.  May  18,  by 
Board  Public  Service,  John  J.  Wenner. 
Clerk,  for  resurfacing  part  of  Plum  St  with 
asphalt 

Cincinnati,  O. — Until  noon.  May  IS,  by 
Board  Public  Service,  John  J.  Wenner, 
Clerk,  for  grading  and  paving  with  brick 
on  Park  St;  also  for  grading,  setting  lime- 
stone curb*  and  paving  with  brick  on  Mad 
Anthony  8t. 

Paulding,  O.— Until  2  p.  m..  May  29,  by  C. 
Ij.  Straw,  County  Engineer,  for  grading, 
draining,  culverting  and  macad.imlzlhg  sec- 
tions of  the  (ollowing  roads:  Auglaize  River 
Pikf^Sec.  1,  36,738  ft;  .Sec.  2,  41,130  (t. 
Holmes  Pike— Sec.  1,  21,645  ft.;  Sec.  2,  18,410 
ft.  Pahl  and  Brown  Pike- 18,475  ft.;  Trem- 
bley  Pike— Sec.  1,  18,540  ft..  Sec.  2,  13,980 
ft;  Sec.  3,  17,140  ft;  Warner-Brady  Pike. 
21,475   ft 

Youngstown,  O. — Until  noon.  May  18,  by 
Board  IPubllc  Service,  W.  H.  MoMUlln, 
Clerk,  for  paving  portion  of  Wicks  Ave. 

Avalon,  Pa. — Until  6p.  m..  May  21,  by  Mc- 
Brlde  Surveying  A  Engineering  Co.,  Ltd., 
708  Fitssimmons  Bldg.,  Pittsburg,  for  1,800 
ou.  yds.  of  excavation,  1,400  lln.  ft  dressed 
curbing,  60  lln.  ft.  rough  curbing  and  1,820 
sq.  yds.   brick  paving  on  Bauer  Ave. 

Pittsburg.  Pa — Until  10  a.  m.,  May  15,  by 
A.  B.  Shepherd,  Director  Public  Works,  for 
repaying  portions  of  42  streets. 

Smethport,  Pa, — Until  8  p.  m..  May  25,  by 
W.  O.  Holder,  Borough  Secretary,  for  13,000 
to  18,000  sq,  yds.  of  paving. 

The  Plains,  Vs.— Until  May  16.  by  W.  N. 
Tffany,  County  Boad  Board,  for  construct- 
ing eight  miles  of  macadam  road  from  The 
Plains  to  Mlddleburg.  Plana,  etc.,  at  the 
office  of  the  State  Highway  Commission  in 
Richmond,  Virginia,  and  at  the  post  office  at 
The  Plains,  Va. 

Milwaukee,  Wis.— Until  10:30  a.  m..  May 
16,  by  Board  Public  Works,  Charles  J. 
Poetsch,  Chairman,  for  constructing  2,872 
sq.  yds.  of  brick  pavement  between  street 
railway  tracks,  the  company  to  furnish  the 
concrete   foundation. 

Sswen. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Chicago,  III.— Until  10:30  a.  m..  May  20,  by 
Board  Local  Improvements,  Charles  A.  V. 
Standlsh,  Secretary,  203  City  Hall,  for  15 
contracts  for  constructing   tile   pipe  sewers. 

Sullivan,  Ind. — Until  1  p.  m.,  June  6,  by 
Tt  L.  Bailey.  County  Surveyor,  for  con- 
struction of  five  concrete  sewers  through 
levee  with  flood  gates;  sewers  to  be  from 
4  to  8  ft.  inside  diameter  and  In  length 
from   60  to   70  ft. 

West  Lafayette,  Ind,— Until  7  p.  m..  May 
18,  by  Chas.  T.  Stallard,  Town  Clerk,  for 
constructing  12  In.  pipe  sewer  and  8  In. 
lateral. 

Shelby,  N.  C— Until  June  1,  by  this  rtty, 
H.  E.  Knox,  Engineer,  for  constructing 
sewer  system. 

East  Rutherford,  N.  J.— Until  8  p.  m..  May 
25,  by  Chas.  B.  Johnson,  Borough  Clerk, 
for  constructing  sewer  system  to  Include 
14H  miles  of  8  In.  to  24  In.  sewers.  Wise  dc 
Watson,    Engineers,    Rutherford,    N.    J. 

Trenton,  N.  J.— Until  May  19,  by  H.  B. 
Salter,  City  Clerk,  for  constructing  sewer  in 
Short    St. 

Brooklyn,  N.  Y.— Until  11  a.  m.,  June  8, 
by  Bird  S.  Coler,  Borough  President  for  the 
work  under  four  contracts  for  constructing 
relief  sewers.  Estimated  cost  of  three  of 
the  sewers  Is  over  3350,000  each,  while  the 
fourth   sewer   will   cost   about   $35,000. 

New  York,  N.  Y.— Until  noon.  May  26,  by 
George  Cromwell,  President  Richmond  Bor- 
ough, St.  George,  New  Brighton,  for  con- 
structing combined  sewer  In  Brighton  Ave. 
and  other  streets,  the  work  including  378 
lln.  ft  1  ft.  8  in.,  2  ft.  6  In.  reinforced  con- 
crete  sewer,    etc. 

Chllllcothe,  O.— Until  noon.  May  28,  by 
Board  Public  Service,  for  constructing 
storm  water  sewpr  in  Honey  Creek  District; 
estimated  cost  is  $30,000  and  sewer  Is  to 
be  constructed  of   reinforced  concrete. 

Cincinnati,  O. — Until  noon.  May  18,  by 
Board  Public  Service,  John  J.  Wenner, 
Clerk,  for  constructing  sewers  and  drains  In 
Tapel   St. 


Cincinnati,  O. — Until  noon.  May  20,  by 
Board  Public  Service,  John  J.  Wenner, 
Clerk,  for  constructing  sewer  in  Delta  Ave. 
Certified  check  for  $1,000  required  with  bid. 

Lima,  O. — Until  noon.  May  18,  by  Board 
Public  Service,  L.  I*  Crumrine,  Secretary, 
for  constructing  12  In.  vitrified  pipe  sewer  in 
Hasel  Ave. 

Steubenvllle,  O. — Until  noon.  May  18,  by 
Board  Public  Service,  H.  O.  Simpson. 
Clerk,  for  constructing  pipe  sewer  In  Ross 
St 

Huntingdon,  Pa. — ^UntU  2  p.  m„  May  16, 
by  J.  Murray  Africa,  Borough  Engineer,  for 
constructing  sewers,  including  6,000  ft,  6 
in.,  6,600  ft.  10  In..  90O  ft.,  if  in.,  2,400  ft, 
16  In.,  860  ft.,  18  in..  1.420  ft,  20  in.,  and 
2,000   ft,   22  in. 

Sewlekley.  Pa.— UnUl  6  p.  m..  May  19,  by 
F.  T.  Martin,  Borough  Engineer,  614  Broad 
St..  for  constructing  475  lln.  ft  8  in.,  and 
150  lln.  ft.  6  in.  vitrified  pipe  sewer. 

Greenville,  8.  C. — Until  noon.  May  IS,  by 
Stephen  King,  Chairman,  Sewer  Committee, 
for  constructing  1^  mile  of  8  In.  sewer  and 
furnishing  all  material  except  680  ft  of 
pipe.     W.  D.  Neves,   City  Engineer. 

Marinette.  Wis.— Until  2  p.  m..  May  19, 
by  Board  Public  Works,  Jas.  Smith,  Chair- 
man, for  constructing  sewer  In  Josephine 
St 

Milwaukee,  Wla.— Until  10:30  a.  m..  May 
16,  by  Board  Public  Works,  Charles  J. 
Poetsch,  Chairman,  for  constructing  con- 
crete sewer  in  Greenfield  Ave.  Certified 
check  for  $1,600  required  with  bid. 


Water  Sipply. 

Bids  are  asked  on  following  work,  the 
notes  beins  arranged  alphabetically  by 
states: 

Chicago,  III.— Until  10:30  a.  m.,  }da.y  20,  by 
Board  Local  Improvements,  Charles  A.  V. 
Standlsh.  203  City  Hall,  for  23  contracts  for 
constructing  water  service   pipes. 

Augusta,  Me. — ^Until  noon.  May  19,  by  Au- 

fustus  B.  Famham,  Adjutant  General, 
tatfr  House,  for  installing  water  supply 
|mitem  at  State  Muster  Field,  Augusta, 
water  will  be  pumped  from  an  artesian  well 
already  driven  to  a  depth  of  200  ft.  and  hav- 
ing a  4H  In.  casing.  The  work  contemplates 
furnishing  and  Installing  complete,  one  deep 
well  pumping  head,  one  gasoline  engine  or 
electric  motor,  one  steel  tank  of  5,0u0  gal- 
lons capacity  mounted  on  a  steel  tower,  or 
a  pneumatic  tank  of  same  capacity,  about 
1,476  ft.  of  main  line  pipe,  1  in.  to  2  in.,  and 
300  ft.  of  service  branch.  E.  E.  Greenwood 
&   Co.,   Engineers,   Augusta,   Me. 

Neosho,  Mo. — Until  2  p.  m.,  June  6,  by 
Commissioner  of  Fisheries,  Department  of 
Commerce  and  Labor,  Washington,  D.  C, 
for  construction  of  reservoir  and  pipe  sys- 
tem at  U.  8.  Fisheries  Station,  Neosho. 

Shelby,  N.  C— Until  June  1,  by  this  city, 
H.  E.  Knox,  Engineer,  for  constructing 
water  works. 

Quthrle,  Okla.— Until  8  p.  m..  May  15,  by 
Mayor  C.  M.  Barnes,  for  construction  of  a 
water  filtration  plant  for  the  city.  W.  K. 
Palmer  Co.,  Engineers,  718  Dwlght  Bldg., 
Kansas  City,  Mo. 

Fort  Monroe,  Va. — Until  10  a.  m..  June  1. 
by  Capt.  Ernest  R.  Tllton,  Constructing  Q. 
M.,  for  erection  of  four  50,000  gallon  steel 
water  tanks  on  parapet  at  Fort  Monroe. 

Milwaukee,  Wis.— Until  10:30  a.  m..  May 
15,  by  Board  Public  Works,  Charles  J. 
Poetsch,  Chairman,  for  work  of  laying  36  In. 
water  main  In  North  Ave.  and  other  streets. 
Certified  check  for  $5,400  required  with  bid. 

Sxcavatlra,  Earth  and  Rock. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Eldora,  la.— Ditch.— Until  June  1,  by  R. 
A.  VIgars,  County  Auditor,  for  construct- 
ing ditch  and  drain  In  Clay  and  Jackson 
Townships. 

Fort  Dodge,  la. — Tile  Drain.- Until  June 
10,  by  County  Auditor,  for  constructing  tile 
drain  Gowrie  Township.  A.  O.  Anderson, 
Lake  City,  is  Engineer. 

Chicago,  III. — Excavation,  Dock. — Until 
noon.  May  27,  by  Trustees  Sanitary  District 
of  Chicago,  I.  J.  Bryan,  Clerk,  1600  Ameri- 
can Trust  Bldg..  for  the  excavation  of  cer- 
tain premises  adjacent  to  the  Chicago  River 
and  the  main  channel  of  the  Sanitary  Dis- 
trict and  for  building  docks. 

Evanston,  III. — Excavation,  Etc. — Until 
noon.  May  27,  by  Trustees  Sanitary  District 
of  Chicago,  I.  J.  Bryan,  Clerk,  1600  Ameri- 
can Trust  Bldg.,  Chicago,  111.,  for  the  ex- 
cavation  of  about   395,000  cu.  yds.   of  earth. 
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the    construction   of   substructures,   and    the 
erection  only  of  the  superstructures  of  two 
highway      bridges,      all      situated      between 
Church   St  and  Dodge  Ave.   In   the  City  of 
Kvanston,  III. 

Boston,  Mas*. — Dredging. —Until  2  p.  m.. 
May  15,  by  Harbor  and  LAnd  Commission- 
ers. State  House,  for  about  100,000  cu.  yds. 
of  dredging  at  anchorage  basin  in  Dorches- 
ter Bay  between  Savin  Hill  and  Commercial 
Point. 

Brooklyn,  N.  Y.— Grading.— Until  11  a.  m., 
May  20.  by  Bird  S.  Coier,  Borough  Presi- 
dent, for  grading  two  lots,  the  work  In- 
cluding 2,200  cu.  yds.  earth  excavation  and 
659  cu.  yds.   filling. 

Brooklyn,  N.  Y.— Dredging.— Until  11  a. 
m..  May  20,  by  Bird  S.  Coler,  Borough 
President,  for  dredging  about  3,700  cu.  yds. 
of  material  at  head  of  Oowanns  Canal. 

Fort  H.  G.  Wright,  N.  Y.— Grading.— 
Until  11:46  a.  m.,  June  1,  by  Mai.  William 
E.  Horton,  Constructing  Q.  M..  New  Lon- 
don, Conn.,  for  removing  parades  back  of, 
and  turfing  all  slopes  on  road  to.  Battery 
Hoppock,  Fort   H.  G.   Wright,  N.  Y. 

Fort  Monroe,  V».—Fllltng.— Until  10  a.  m., 
June  1.  by  Capt.  Ernest  R.  Tllton,  Con- 
structing Q.  M.,   for  filling  in  of  21  cisterns. 

MlaceUaneous. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

New    London,    Conn. — Light   House. — Until 

I  p.  m..  June  4,  by  the  Ugbt  House  Engi- 
neer, TompUnsvllle,  N.  T.,  for  furnishing 
the  material  and  labor  of  all  kinds  neces- 
sary for  the  construction  and  delivery  of 
the  Southwest  Ledge  light  house.  New  Lon- 
don Harbor,   Conn.  < 

Washington  Barracks,  O.  C. — Laying 
Cable— Until  noon.  May  27,  by  Lieut.  W.  H. 
Rose,  U.  S.  Engrs.,  for  furnishing  and  lay- 
ing primary  and  secondary  electric  cable. 

Harrisonburg,  La. — Lock  and  Dam. — Until 
noon,  July  13,  by  Capt.  Clarke  S.  Smith, 
U.  S.  Engrs.,  Vlcksburg,  Miss.,  for  build- 
ing Lock  and  Dam  No.  2  In  Ouachita  River 
at  Harrisonburg,   La. 

Boston,  Mass. — Lock  Gate  House. — Until 
2:30  p.  m.,  June  1,  by  Charles  River  Basin 
Commission,  367  Boylston  St..  for  construct- 
ing lower  lock  gate  house  In  Charles  River 
Dam. 

Baltimore,  Md.— Bulkhead.— Until  11  a. 
m..  May  20.  by  O.  F.  Lackey,  Harbor  En- 
gineer, for  the  construction  of  a  stone  and 
timber  bulkhead  on  the  north  side  of  cen- 
ter pier.  Back  Basin. 

Baltimore,  Md.— Boat  Repairs.— Until  11 
a.  m..  May  20,  by  Oscar  F.  Lackey,  Harbor 
Engineer,  for  materials  and  labor  for  re- 
pairs to  ice  boat  "Annapolis." 

Brooklyn,  N.  Y.— Wall.— Until  3  p.  m.. 
May  21,  by  Park  Board,  Arsenal  Bldg.,  5th 
Ave.  and  64th  St..  New  York,  for  con- 
structing rustic  boundary  wall  around  Sun- 
set  Park.     Security  required  is  125,000. 

Fort  MIehle,  N.  Y.— Signal  Tower.— Until 
11:16  a.  m..  June  1,  by  MaJ.  William  E.  Hor- 
ton, Constructing  Q.  M.,  New  London, 
Conn.,  for  the  construction  of  a  light  and 
fog-stgnal  tower  at  Fort  Mlchle,   N.  Y. 

New   York,   N.  Y.— Rondout  Siphon.— UnUl 

II  a.  m.,  June  2.  by  Board  of  Water  Sup- 
ply, 299  Broadway,  for  the  construction  of 
the  Rondout  Siphon,  a  deep-pressure  tunnel, 
lined  with  concrete,  14  %  ft.  In  Inside  dia- 
meter and  about  23,600  ft.  iong.  to  be  reach- 
ed through  shafts  from  370  ft.  to  710  ft. 
in  depth;  the  northerly  half,  about  3.340  ft. 
of  the  Bontlcou  tunnel,  a  tunnel  on  the  hy- 
draulic gradient.  17  ft.  high  and  13  ft.  4 
ins.  wide,  to  be  driven  without  shafts;  and 
two  short  stretches  of  plain  concrete  con- 
duit, known  as  cut-and-cover  aqueduct,  one 
of  which  is  located  at  each  end  of  the  si- 
phon. 

White  Plains,  N.  Y,— Power  House.— Until 
11  a.  m..  May  18,  by  Chauncey  T.  Secor, 
Chairman  Committee,  for  depressed  boiler 
and  power  house  for  Westchester  County 
Court  House.  Certified  check  for  (6,000  re- 
quired with  bid.  Lord  &  Hewlett,  Archi- 
tects, 845  Fifth  Ave.,  New  York. 

Fort  Mansfield,  R.  I.— Repairing  Bulkhead. 
—Until  11:30  a.  m.,  June  1.  by  MaJ.  William 
E.  Horton,  Constructing  Q.  M.,  New  Lon- 
don, Conn.,  for  repairing  timber  bulkhead  at 
Fort   Mansfleid. 

Memphis,  Tenn. — Levee  Work.  —  Until 
noon,  June  10,  by  Capt.  Wm.  P.  Connor, 
Corps  of  Engineers,  Custom  House,  Mem- 
phis, for  about  206,000  cu.  yds.  of  levee 
work  in  Upper  St.  Francis  Levee  District. 
Offlclal  advertisement  will  be  found  else- 
where in  this  Issue. 


National  Soldiers'  Home,  Va.  —  Metal 
Ceilings.— Until  1:30  p.  m..  May  15,  by  John 
T.  Hume,  Treasurer,  Southern  Branch,  N. 
H.  D.  V.  S.,  National  Soldiers'  Home,  Eliza- 
beth City  County,  Va.,  for  labor  and  mate- 
rials for  steel  ceilings,  hospital  and  bar- 
racks, companies  N  and  O. 

Sunnyslde,      Wash, — ^Wasteway      Channel, 

Etc.— Until  2  p.  m.,  July  15,  by  U.  S.  Re- 
clamation Service,  Portland,  Ore.,  for  the 
construction  of  Sulphur  Creek  wasteway 
channel  and  structures  near  Sunnyslde, 
Wash.  The  work  Includes  the  dredging  of 
about  seven  miles  of  channel.  Involving 
about  310.000  cu.  yds.  of  excavation,  and  the 
placing  of  about  1,600  cu.  yds.  of  concrete 
masonry  and  2,000  cu.  yds.   of  riprap. 

lfaterial8,lCacbi]ies,Supplle8,Tool8,Bts. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states; 

Bernlcia,  Cal. — Cement,  Lumber,  Etc. — 
Until  1  p.  m.,  June  1.  by  Lt.  Col.  J.  W. 
Benet,  Commanding  Benicia  Arsenal.  Beni- 
cia,  for  furnishing  during  the  fiscal  year 
ending  June  30,  1909,  forage,  bar  Iron,  hard- 
ware, leather,  lumber,  paints,  oils,  cements, 
electrical  supplies,   etc. 

Washington,  D.  C— Pumps,  Tie  Plates, 
Etc.— Until  10:30  a.  m..  June  2.  by  Lt.  Col. 
H.  F.  Hodges,  General  Purchasing  Officer, 
Isthmian  Canal  Commission,  for  furnishing 
under  Canal  Circular  441— Turbine  pumps 
and  motor,  duplex  water  pump,  pump  gov- 
ernors, burners  for  marine  boilers,  power 
hammers,  geared  ladle,  pneumatic  sand 
shaker,  riddles,  moulders'  brushes,  core 
trays,  tie  plates,  frogs,  switches,  switch 
stands,  rail  clamps,  pig  tin,  babbitt  metal, 
shafting,  steel,  iron,  U  bolts,  jack  block 
ring  bolts,  rivets,  cast  iron  pipe  and  spe- 
cials, fire  hydrants,  gate  valves,  cocks, 
unions,  tool  handles,  mop  handles,  copper 
chain,  mattocks,  grub  hoes,  timber  carriers, 
pipe  wrenches,  pipe  vises,  tumbuckles,  pa- 
per roofing,  insulating  paper,  candle,  wick 
packing,  lantern  globes,  gongs,  kitchen  uten- 
sils, barrel  covers,  grocers'  scales,  graphite, 
chipped  soap,  oars,  white  oak  lumber,   etc. 

New  Orleans,  La. — ^Lumber,  Piling— Until 
June  9,  by  Port  Commissioners,  for  furnish- 
ing treated  lumber  and  piling  for  wharf 
construction  work  for  ensuing  year. 

New  York,  N.  Y.— Broken  Stone.— Until 
noon.  May  26,  by  George  Cromwell,  Presi- 
dent Borough  of  Richmond,  St.  George,  New 
Brighton,  for  furnishing  and  delivering  2,500 
tons  of  IVi.  in.  and  %  in.  broken  stone  and 
screenings  of  traprock  or  Staten  Island 
syenite. 

Tompklnsvllle,  N.  Y.— Supplies.— Until  2 
p.  m.,  June  3,  by  the  Light  House  Inspect- 
or, Tompklnsvllle,  N.  Y.,  for  furnishing  and 
delivering  supplies  for  the  light-house  estab- 
lishment, consisting  of  brushes,  chimneys, 
dry  goods,  engineers  stores,  flags,  hardware 
and  tools,  hose  and  nozzles,  tool  steel,  steel 
rod,  lamps  and  lanterns,  lumber,  paints,  oils, 
shellac,  varnish,  ship  chandlery,  soap,  tin 
cans,  wicks,  window  glass,  wood  and  willow 
ware,  blocks  and  sheaves,  chinaware,  braas 
rod,  and  miscellaneous  articles. 

Cincinnati,  O. — Pipe  Castings.- Until  June 
2,  by  Commissioners  of  Water  Works.  Aug. 
Hermann,  President,  for  furnishing  cast 
iron  pipe,   and   special   castings. 

Sandusky,  O. — Boilers. — Until  June  1,  by 
Trustees  Soldiers'  and  Sailors'  Home,  Dan- 
iel Dugan,  Q.  M.,  for  furnishing  three  or 
four  200  H.  P.  Internally  fired,  tubular 
boilers. 

Wllkesbarre,  Pa.— Elevators.- Until  2  p. 
m..  May  22,  by  James  M.  Norris,  County 
Controller,  for  furnishing  and  installation 
of  two  passenger  elevators  of  the  hydraulic 
plunger  type  in  the  new  Luzerne  County 
Court  House. 

Qalveston,  Tex. — Fire  Engine. — Until  May 
20,  by  John  D.  Kelley.  City  Secretary,  for 
furnishing  one  third  size  steam  Are  en- 
gine. 

Galveston,  Tex, — Pumping  Equipment. — 
Until  noon.  May  28,  by  John  D.  Kelley,  City 
Secretary,  for  furnishing,  delivering  and 
erecting  complete  mechanical  equipment  of 
an  air  lift  pumping  station  at  Alta  Loma, 
Tex.,  consisting  of  one  1,200  cu.  ft.  air  com- 
pressor, one  700  cu.  ft.  air  compressor,  one 
200  H.  P.  water  tube  boiler  and  about  16,- 
616  ft.  of  air  pipe  to  wells.  A.  T.  Dickey, 
City  Engineer. 

Niagara  Falls,  Canada. — Pump  and  Motor. 
—Until  May  18,  by  Niagara  Falls  Water 
Commission,  H.  I.  Spencer.  Secretary,  for 
furnishing  and  erecting  a  3,000.000  electrical- 
ly driven  turbine  pump  with  motor.  John 
H.  Jackson,  City  Engineer. 


GOnXRACTS  LET. 

The  following  contracta  have  been  let  n- 
cently: 

Birmingham,  Ala. — Concrete,  Trestle.— M. 
Casey  &  Co.,  for  construcUag  two  concrete 
piers  and  two  abutments  in  fhe  Cahaba  Riv- 
er, and  one  large  frame  trestle,  consisting  of 
over  225  M.  ft.  B.  M.  for  the  Southern  Ry. 
Contract  amounts  to  about  630,000. 

Stockton,  Cal. — Road  Work.— County  Sn- 
pervlsors  have  let  the  contract  to  constrtift 
two  miles  of  an  object  lesson  stone  n»d  froin 
Stockton  on  the  road  to  Mariposa  to  the 
Good  Roads  Bureau  of  the  Chamber  of  Com- 
merce, for  $16,400. 

New  Haven,  Conn. — Sewer.  —  Dwyer  * 
Mannix,  at  $1,210,   for  sewer  In  Main  St 

Washington,  D.  C— Sewer.— Warren  r. 
Brenizer  Co.,  for  constructing  certain  por- 
tions of  east  side  Intercepting  sewer. 

Macon,  Ga. — Power  Plant. — J.  O.  White  ft 
Co.,  Inc.,  New  York,  hsui  been  awarded  th« 
contract  for  engineering  and  constructing  a 
complete  hydro-electric  plant,  with  transmis- 
sion lines,  sub-stations,  etc.,  for  the  Central 
Georgia  Power  Company.  This  plant  will  be 
built  on  the  Ocmulgee  River,  about  36  miles 
above  Macon,  Ga.,  supplying  power  to  that 
point  and  to  other  points  in  the  vidnitr. 
The  normal  capacity  of  the  plant  will  prob- 
ably be  12.600  KW.,  generated  by  waUr- 
wheels  under  a  hundred  foot  head.  Tb* 
crest  of  the  dam  will  probably  be  750  ft 

Savannah,  Ga.  —  Paving  Brick.  Asphalt 
Block.— Gadsden  Contracting  Co.,  Gadsden. 
Ala.,  at  »25,987,  for  furnishing  city  with  25.- 
000  sq.  yds.  of  paving  brick;  Hastings  Co., 
Hastings,  N.  Y.,  at  $1.45  per  2.000  sq.  yda. 
asphalt  block  for  city's  paving  work. 

Clinton,  la. — Sewer  Laterals. — Davenport 
Construction  Co..  Davenport.  la.,  at  $10,JT1, 
for  constructing  sewer  laterals  in  Van  Df- 
venter  PI. 

Muscatine,  la. — Sewer. — August  Komemaii, 
at  87,599.  for  constructing  sewer  extension 
in  Oak  and  Orange  Sts. 

Independence,  la. — Paving. — M.  Tschlrgi  ft 
Sons,  Dubuque,  la.,  at  about  812,000,  for  pav- 
ing with  repressed  block  at  this  city. 

Wenona,  III.— Bridges.  —  Joiiet  Bridge  ft 
Iron  Co.,  for  three  new  bridges  for  Erani 
Tpwnship. 

Lagrange,  Ind. — Bridges. — Elkhart  Bridre 
&  Iron  Co.,  Elkhart,  Ind.,  at  81.777,  for  dx 
new  bridges  for  Lagrange  County. 

Muncie,  Ind. — Sewer. — Gough  Bros.,  at  $4,- 
124.  or  81.41  per  lin.  ft.,  for  constructing  sew- 
er in  Kilgore  Ave. 

Evansvllle,  Ind.  —  Newman  Sewer  Con- 
struction Co.,  at  819,684,  for  constnictlnt 
main  sewer  in  Lafayette  St.  Same  concern 
was  also  awarded  contract  at  83.7^  for  con- 
structing sewer  in  Oregon  St. 

Indianapolis,  Ind.— Brick  Paving.— L  J. 
Cooper  &  Co..  at  81.39  per  foot,  for  con- 
structing brick  roadway  in  alley  west  of 
Delaware  St. 

Aurora,  Ind.— Sewer. — Scott  &  Walker,  Au- 
rora, at  812.483,  for  constructing  sewer  sys- 
tem In  District  No.  1. 

Columbus,  Ind. — Bridges. — County  Commis- 
sioners have  awarded  contracts  for  three 
bridges,  as  follows:  Sherman  Sweeney,  at  11,- 
042:  Oscar  Thompson,  81,212,  and  L&tayettt 
Bridge  Co.,  at  8704. 

Delphi,  Ind — Bridges.— Attica  Bridge  Co^, 
Attica,  Ind.,  for  three  bridges  tor  county; 
Central  Bridge  Co.,  Indianapolis,  for  oss 
bridge  for  county. 

Lebanon,  Ind. — Bridge  Work. — James  F. 
Pierce,  Delphi,  Ind.,  and  John  Haffner,  Leb- 
anon, Ind.,  for  construction  and  repair  of  a 
number  of  bridges  in  Boone  County. 

Tipton,  Ind.— Road  Work.— Ira  F.  Crstt 
Tipton,  at  85,875,  for  constructing  gravel  road 
in  Cicero  "rownshlp  for  the  County. 

Qreencastle,    Ind Stone    Road.    —   D.    C 

Brackney  and  F.  M.  Glidwell  &  Son,  Orees- 
castle,  Ind.,  at  851,723,  for  constructinc  65.0*4 
ft.  of  stone  roadway  for  county. 

Lawrence,  Kan. — Brick  Paving. — City.  Hol- 
land Wheeler,  City  Engineer,  has  awarded 
contract  for  paving  with  brick  to  O.  C.  Chap- 
in,  Leavenworth,  Kan.,  at  following  bid:  4,909 
sq.  yds.  brick  paving  on  4-in.  Portland  ce- 
ment concrete  foundation  with  sand  filler  st 
81.31  per  sq.  yd.;  2,000  sq.  yds.  two  oowa* 
brick  paving  with  sand  filler  at  81-30  per  n 
yd.;  earth  excavation  for  foundation,  80.K 
per  cu.  yd.  Contract  for  2,000  ft.  of  lime- 
stone curb,  6  In.  x  20  In.,  was  let  to  O.  Nich- 
olson at  80.46H  per  ft. 

Sallna,  Kan. — Sewer. — C.  T.  Snyder,  at  $8.- 
369,  for  constructing  1,660  ft.  of  sewer  la 
Walnut  St.,  Including  five  manholes,  fotff 
large  catch  basins  and  eight  small  catea 
basins. 

Louisville,   Ky,— Bridge.— Bates  *     Rogen 
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Co.,  355  Dearborn  St.,  Chicago,  IlL,  tor  con-  Weat    Union,  O. — Bridges.    —   Zimmerman  State  St.  at  a  cost  of  128,100.     Bridge  will 

structlng  bridge  over  Salt  River  for  IjOuIs-  Bros.,   West  Union,   for  constructing  an  80-  be  constructed  after  plans  of  L.  W.   Rund- 

vUle,  Henderson  A  St.  Louis  R.  R.  ft.  span  steel  bridge  and  a  lOO-ft.  span  steel  lett.  City  Engineer.     W.  H.  Chadboume,  St. 

Duluth,    Minn.— Grading —H     A.    Whittier,  bridge    at    this    place.     Both   bridges    are    to  Paul,  is  Chief  Engineer,  C.  G.  W.   Ry. 

Northfleld,   Minn.,    for   grading   for   SO  miles  have  concrete  floors.  Joplln,    Mo.— City    has  disposed   of   $60,000 

of  line   between    Savage  and   Northfleld   for  West     Chester,     Pa. — Electric     Railway.—  of  bonds  for  erection  of  a  viaduct.     Kansas 

the  Dan  Patch   Interurban  Airline.   Contract  Eastern    Construction    Co..    for   constructing  City   Southern   R.   R  and  Missouri  &  North 

amounts  to  about   tlfiO.OOO.  16   miles  of   the  West   Chester  A   Wllming-  Arkansas  R.  R.  will  probably  pay  part  of  the 

Holyoke.  Mass.— Sewer.— Bryne    Construe-  to"   Rv-  _F»"»«™<;"°"  company  ^  ^^It^^V  cost. 

tlon  Co..  at  82.40  per  ft.,  for  constructing  2,-  Placed  order  for   1,760  tons  of  steel  rails.  gf  Joseph,  Mo.— Board  Public  Works  has 

400  lln.  ft.  of  pipe  sewer.  Huntingdon,   Pa. — Road  Work. — A.  A.  Vo-  requested  Chicago,   Burlington  &  Quincy  R. 

Lansing     Mich Paving— W    H     McKale  f®'  *  Co.,  Hollldaysburg,  Pa.,  for  construct-  R   to  build  a  viaduct  over  28th  St.  between 

Hi  11B80«   for  paving  WashinEton  Ave           '  '"?  state    roads    in    Warrior's   Mark   Town-  Locust  and   Messonie  Sts.     C.  H.   CartUdge, 

u.ii>. '«.,.„.      n.^.<„„.     iiii-„~.„«iil  n*««i  "hip.  Chicago,    III.,   Is    Bridge   Engineer,   C.   B.   & 

Helena,  Mont. — Bridges. — Minneapolis  Steel  _             ...^^j.,*,       ay^»  ORit 

ft  Machinery   Co.,   at   18,585.   for   repairs  on  Somerset,     Pa.— Road.— Vlpond     Construe-  «•  «•  «•                              .     .       «       , 

Trout  Lake  bridge,  damaged  by  breiking  of  H"";    ^'*->.A'*°^^' ♦  ^■'      'i?.'     constructing  St,    Louis,   Mo.— City   Is  to   otter   tor  M.le 

the  Hauser   Lake   dam-    O    E    Peppard   Co  state    road   In    Paint   Township.  $5,500,000    of    bonds.      Of    this    sum    8400,000 

MlMoula.    Mont.,    at    »1,010,    for    repairs    to  Emporium.  Pa.— Road.— W.  C.  Evans.  Am-  ''"'  '>c  expended  for  bridges  and  viaducts. 

Ctalg  bridge.  bier.    Pa.,    for    constructing    state    road    In  Albuguerque,      N.     Mex. — Bond     issue     of 

Minneapolis,  Minn.— Grading.  Etc.— Thurn-  Orove  Township.  tlOO.OOO  for  bridge  and  road  Improvement  by 
ham  &  Tilbert,  of  Long  Lake.  Minn.,  have  Somerset.  Pa.— Pike  Road.— J.  C.  Mc-  Bernalillo  County  has  been  approved  by  U. 
the  contract  for  construction  of  the  Wild-  Spadden,  Pittsburg,  Pa.,  for  constructing  ».  House  of  Representatives.  Construction 
burst  line  of  the  Minneapolis  &  St.  Paul  section  of  National  pike.  o'  '^o  .'','i''*^*'^  "*  cost  about  J80.000  Is  pro- 
Suburban  Railway  Company.  The  road  will  Salt  Lake  CItv  Utah  — Aaohalt  Renalrs  —  P<Med. .A  f red  Orunsfeld  Is  Chairman  County 
be  less  than  one-quarter  of  a  mile  long.  P.^'j*  ^i''^,lr!'i^r   '^^MnT^L^'ttJ^iu  Comm -.sloners 

St  Joseph,  Mo.— Sewer.— M.  F.  Costello,  for  In  business  district  on  which  guarantee  has  ^T"^?,'    "v     V~5^°"t5?^  ..T'"?*  P^^l    ^**- 

coDstructlng  750   ft.   of  8  ft.   concrete  sewer  expired.  S^u*^   Creek  at   Frankllndale  Is   to   be   re- 

for  the  Industrial  Development  Co.  Richmond,  Va.— Trenching.— J.  H.  Fletoh-  """*•  ^     ,           « _o    v,     .          ^       . 

Beatrice,    Neb.— Sewer.— H.     C.      Gardner,  er    at    40    cts.    per   cu.    yd.    for    excavating  Coshocton,    .  O-— Co'nocton      CounJ^      has 

Lincoln,    Neb.,    at    812,978,    for    construcUng  gas  pipe  trenches  for  city.  1°}^^  to  spend  $150  000  in  building  two  new 

•ewer  In  District  No.  12.                                   "  '^MCukee,    Wls,-Sewer.-R.     J.     HIckey.  ^^^givers  at'M,lf  cltl'"^'"  ""^  ^uscar.. 

Brooklyn,  N.  Y — Screen  Chamber.— Leo  E.  at   $9.69  per  lln.   ft.,   for  constructing  sewer  ,     "'^"*  "  "^  ciiy. 
Kelly,  at  $3,250.  for  constructing  a  temporary  In  Townsend  St.  Sewer  will  be  1,730  ft  long  Lancaster,  O.— County  Commissioners  pro- 
screen  chamber  at    the   outlet   of  the   Kings  varying  in  length   from  16  In.  to  84  In.  pose    to   construct   bridge    over  Fetters   Run 
County  Sewer  at    Paerdegat   Basin,   and   foi  Suosrlor    Wis —Sewer —Anderson  &  John-  **"                 *" 

completing  the  slit  and  trap  basin  at  Paer-  m?     at    18  998     for   buildin»  sewer   ^    Cen-  Springfield,   O.— City  Council    has    author- 

degat  Basin  and  Flatlands  Ave.  ^f  Park  District     """*""*  '^^^^   "*    *-*"  Jzed    Issuance    of    $40,000    of   bonds   for    con- 

Springfleld,   O.— Bridge    Repairs.— Board  of  Merrill    wi.  — .«?ewer  — O    W    Call  for  con-  structlng  bridge  over   Buck   Creek  at   Inter- 

Publlc    Service   has   awarded     contracts     for  .tr^rrini' sewerin^it^ndSt  section   of  Nelson  and  Sherman  Ave.     M.J. 

bridge  repairs  as  follows:     W.  H.  Sieverilng,  "tructlng  sewer  In  Eas^  2nd  St.  Bahln    is  City  Engineer. 

Limestone  St.   bridge,  $644:  Burt  St.  bridge.  ^^'J'^f**'"'^'     Yf-    ^■•■~^?'^?'"jt„^^'"*-~  Youngstown,   O.— City  Engineer  Ullle   has 

$1,080;  Burt  St.  bridge  over  Mill  Run.  $1,288;  Central  Construction   Co.,   at   $7,159  for  con-  prepared    plans    for    overhead    bridge    from 

W.   Bailey   &   Co.,    Wittenberg  Ave.    bridge,  structlng    sewer    In    the    8th    W*'"''',,"..     ,  Belmont    Ave.    over   the    Erie   tracks    to   be 

11.099.  ^®*''''*'}^®'«'lif'    **■'*♦     Sfft??*  T    **'""^?cl'  part   of  an   outlet  to   Weat  Federal   St. 

Youngstown,    O.— Sewer.— George     Dennis,  DudVev   Ave         """^           ♦i".^''*    for    Paving  scranton.   Pa.— County   Commissioners  are 

at  $4,855,  for  Market-Myler  allotment  sewer.  j-    «  «r.  ^^  erect   bridge  over   Lackawanna   River   on 

New  Castle,  Pa.— Sewer.— Rhodes  &  Myers.  lyRnTRrTltn  XimW  SJ^XS"*    ^*'    ^^u^yea-      Cost    will    be    about 

at  $1,540.  for  Winter  Ave.  sanitary  sewer.  fKUJJVl/lJll/    WUK&..  $7,000. 

California.    Pa.— Paving.— Bids      were      re-  UrtAa^B  ^  *'"^''"R'', '""'"".•"J^HIf^'"'.. *'{''*''  ?'"'^*'* 

celved  Apr.  15  by  this  Borough,  W.  E.  Ward,  iWlOgeB.  Co.,    capUal    stock    $60,000,    has    been    incor- 

Borough    Engineer,    for    paving    portions    of  items  Arranged   Alnhabetlcallv   bv   States  E"."?'^    '•"■   i!}^    Purpose    of   instructing    a 

College  Ave.   Wood  St.,   3rd   Ave    east  and  "ems  Arrangea  Aipnaoeticauy   by   states.  bridge   over  the   Cumberland   River  between 

3rd  Ave.  west;  21  bids  In  all  were  received,  Chari*.  citv    i>— Snortoi  ^lAotinn  irmv  h«  S*'*^  are   known   as  the  Middle   and  Lower 

the  contract  being  let  to  James  Nixon,  Clair-  called  to  vote  on  4rectinB  concrete  bridge  ^.^l'^^  "W'^^wn^P'     ^^  'S''°ir™*'!S  •?," 

ton.  Pa.,    for  paving   with    Plttsburg-Buffalo  '^.  "^  '°  ^?.,*  o"  erecting  concrete  bridge.  elude  J.    W     Williams,    W.EMyer,    W.   V. 

block  and  curbing  with  Beaver  Valley  stone  Aurora,    III. — City   has  had   plans   prepared  Lee,  L.  A.   Ligon  and  H.   R.  Vaughn. 

The  pavement   foundation  is  to  consist  of  8  for  reinforced  concrete  bridge  at  Fox  St  Milwaukee,   Wis.— Chicago,    Milwaukee    A 

In.  of  gravel  and  IVi  in.  of  sand.     Gravel  at  Jollet,   III. — Elgin,  Jollet   &  Eastern  Ry.  is  St.    Paul    Ry.,  C.  F.  Loweth,  Engineer  Bridges 

wharf  in    boats   costs   2   cts.   per  bushel  and  to  build  a  viaduct  at  Jackson  St.     A.  Mont-  and     Buildings.     Chicago,     111.,     has    notified 

sand  at  wharf  In  boats  costs  3  cts.  per  bush-  ghelmer,  Jollet,  Is  Chief  Engineer.  City    Engineer    Charles    J.    Poetsch    that    It 

fi   ^H*  '^"/V' ,'°  ''*  f, '"•  ^'' I,*  '"•  ^^?  .?°*  Jo'let.       III.— County       Supervisors      have  ^as  decided   to   proceed  almost  Immediately 

less  than   4   ft.    long      Rough    Beaver  Valley  adopted  petition  for  new  bridge  to  be  erect-  ^"ji    the   bu  Iding   of   Its   Klnnlcklnnlc   Ave. 

«  ^V"  .,'*Jf  *'.  California  costs  35   cts    Per  ej  over  the  Dupage  River  neir  Plalnfleld  at  »>r»«ige   In   this  city, 

ft;  rough  Cleveland  curb  on  cars  at  Callfor-  „    -,„-.  of  t«  ooA 

nia  costs  44  cts.  per  ft.   Bids  were  taken  on  r.    '               ...      „        .      -            .                    .  9»nrnaAm 

several  kinds  of  repressed  block,  the  cost  and  Sycamore,   III.— County  Supervisors  are   to  tCMlTOaOB 

sizes  of  these  on  cars  at  California  being  as  construct    three    bridges    In    Cortland    at    an                           

follows-     Pennsylvania  Clay  Co 's   block   (44  estimated   cost  of   $3,100  and   four   In   Afton  Items  Arranged  Alphabetically  by   States, 

to    the"  yd.),    $17.25    per    M;    Hillside    block,  »»  »"   estimated  cost  of  $3,200      The  bridges  ^     _        .    ,         .    ,            a.u„T>^ 

same  size  and  price.     Pittsburg-Buffalo  block  are    made    necessary    by    newly   constructed  Warren,    Ariz.— Arizona    Southern    Ry   Co. 

(42  to  the  yd.),   $16.50  per  M;  Hillside  block  drainage  canals.  has    been    Incorporated    under    the    laws    of 

same  size,  $17.50  per  M.     "Mack-   repressed  Covington,   Ind.— The  T.  H.  A  1.  E.  Trac-  *",Vi!®''i"f   ^?JL°"V-"'9^  „^,,f,***;!!?„i,°^.  ttn*nnS 

block  (42  to  the  yd.).  $19.80  per  M;   Hillside  tlon  Co.   will  expend   $60,000  on  a  new  steel  ^^1^°^$  '",  Arizona.     Capital  stock  Is  $60,000 

block,  same  price.    "Porter  National  Block"  viaduct  at  the  Vandalla  crossing  In  the  east  an<?    '"«    Incorporators    Include    Cleve    Van 

(42  to  the  yd.).  $20.00  per  M;  Hillside  block.  part  of  this  city.  ?/•«•   T«!^^^"■»i^J^  ;Uh,„   i  ^fi  ?^^i,f  » 

same    price.      American    Sewer    Pipe      Co.'s  Crawn  Paint    ind  — Countv  roimoll  ha.  an.  andria,  Minn.,  and  Arthur  A.  Van  Dyke,  St. 

block  (42  to  the  yd.),    $19.90  per  mT  Hillside  nrSSJtated  $37  500  fOT  btllMlng  a  bild^  ^"''  *"""" 

block,  same  size.  $^0.40  per  M.  Standard  Fh2%\^A  iuvV  It  th  «  eftif  Gould,  Ark.— Arrangements  are  reported  to 
block  (42  to  the  yd.),  $18.75  per  M;  Hillside  me  ^^lujnei  luver  ai  mis  ciiy.  ^^^^  ^^^^  practically  completed  for  the  con- 
block,  same  price.  Pittsburg  and  Malvern  Richmond,  Ind.— County  Commissioners  stnictlon  of  the  Gould  Southwestern  Ry., 
block  (40  to  the  yd.),  $17.50  per  M:  Hillside  are  to  erect  bridge  to  cost  $1,600  at  Bur-  proposed  to  run  from  Gould,  Ark.,  on  the 
block,  same  size  and  price.  J.  M.  Porter  i'^'i »  ?,?ro.  one  •""e  northeast  of  Cam-  Valley  Division  of  the  Iron  Mountain  By., 
block  (42  to  the  yd.).  $18.00  per  M;  Hillside  bridge  City.  to  Star  City,  a  distance  of  20  miles. 

block,   same  size  and  price.    In  the  accom-  Stockbrldge,    Masa. — Board     of    Selectmen          Trinidad,   Colo. As   the   result   of  a  pur- 

panylng  tabulation  are  shown  16  of  the  bids  are   having   plans   prepared    for   new   bridge  chase  of  12  000  acres  of  coal  land  near  TtId- 

recelved    for   paving   College  Ave.      Separate  over  causeway  at  Lake   Mackcenac.  jAad    by   Senator  W.   A.   Clark,    49  Wall   St., 

bids  were  received  for  the  four  streets,   but  Kansas    City,    Mo,— Kansas   City   Real    Es-  New  Tork,   It  Is  stated  that  he  will  build  a 

in  general    the    prices   bid    ranged   about   as  ^^te  Exchange  has  adopted  a  resolution  ask-  new  railroad  from  the  Southern  Colorado  coal 

shown  m  the  tabulation.     The  bidders  whose  ing  that  a  franchise  be  granted  to  the  Kan-  fields    to    the    border    of    Mexico,    unless   ar- 

blds  are   shown   In    the   tabulation    were   as  g^B   City   Viaduct   &   Terminal    Ry.    Co.,    for  rangements  can   be  made  with  the  Colorado 

„..    /".^  U^  •'^T*?,^''',^?' /^'/,^'}?'"?'  ^r:  the   extension   of  Its  Mulberry   St.   approach  Fuel    &   Iron    Co.    for  the    extension   of   the 

255;  *5'   ^rry  &  Co.,   (4)  A.  C.  Devlne,   (5)  from    the    present    terminus    at    Ninth    and  Colorado  &  Wyoming  Ry.  to  that  point. 

&^"   &  rto^teni     ^rSfneh^   Bros'      9  Mulberry  to   Eleventh  and  Mulberry  Sts.  Topeka,    Kan.-It    Is     believed     here     that 

SsUnra  AP^er    (10)  Thos    Sweenev*(in  St.     Paul,     Minn.— Receivers    of     Chicago,  grading  contracts  for  the  Topeka   &   South- 

Unlontown  Construction  (?o      (12)   Tho^    Ar-  Great  Western   Ry.    have  been  granted  per-  western  R.  R.,  will  be  let  shortly.     The  road 

rigo,    (13)    Charlevol   Paving' &  Construction  mission  to  construct  a  new  steel  bridge  over  Is    projected    to    be    built    between    Topeka 

Co.,'  (14)  Patsey  Christmas,  (15)  Neelon  ft  ^^^^^^_^^^^^^___^_^^^^^__^_^^^^_^^^^.^^__^^_^^^__^_^_ 
Daly: 

BIDS   RECEIVED  APRIL   IS   FOR  PAVING  (X>LLEGE  AVE.,  CALIFORNIA,  PA. 

(1)  (2)         (3)          (4)         (5)         (6)         (7)         (8)  (9)        (10)        (11)       (12)        (13)        (14)        (16) 

Grading.  527  cu.   yds $0.29  $0.38    $0.35    $0.36    $0.32        $0.86    $0.42    $0.40  $0.40    $0.37    $0.50        $0.45    $0.44    $0.41        $0.46 

Curbing.  1,600  lln.  ft.: 

Beaver  Valley  curb 66  .62        .65        .60        .65            .63        .64        .60  .67        .68        .60            .74        .77        .69           .78 

Cleveland    curb    72  .69        .73        .67        .74            .73        .70        .68  .67        .74        .68            .84        .79        .71            .77 

Paving.  2.106  sq.  yds.: 

Mack   block   1.39  1.88      1.41      1.45      1.46^4      1.49      1.81      1.63  1.47      1.49      1.56%      1-71      1.70      2.00          1.56 

Porter    National    block 1.40  ....      1.43      1.45      1.47H     1.61      1.64      1.60  ....      1.60      1.67          1.68      ....      2.01          1.69 

Standard   block    1.34  1.35      1.37      1.40      1.42          L46      1.58      1.40  L42      ....      1.46          1.67      1.70      1.89          1.64 

American    Sewer   Pipe  Co.'s   block....  1.39  1.38      1.40      1.45      1.47          1.51      1.63      1,63         1.47      1.69      1.76      ....          1.67 

Pennsylvania   Clay   Co.'s  block 1.32  1.32      L34      1.37      1.S9H      1.41      1.46      1.46  1.37      ....      1.46          1.64      1.70      1.89          1.61 

Plttsburg-Buffalo  block   1.25  1.31       L28      L31       1.35          1.34      1.49      1.39  1.32       ....      1.46H       L57      1.69      1.86          1.46 

Pittsburg    ft    Malvern    block 1.26  1.27      1.30      1.31       1.31           1.35      1.64       1.40         1.38       1.36      1.43           L87          1.45 

J.    M.    Porter  block 1.31  1.82      1.36      1.37      1.39          1.42      1.49      1.42  ....      1.42      1.48%      1.64      1.69      1.92%      L51 
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and  Council  Qrove.  The  project  la  being 
backed  by  Lamprecht  Bros.  &  Co.,  bankers, 
15  Broad  St.,  New  York,  of  which  H.  M. 
Herbert  la  Consulting  Engineer. 

Ouluth,  Minn.— Duluth  &  Northern  Min- 
nesota Ry.,  A.  Mitchell,  Chief  Engineer,  Du- 
luth, Is  to  be  extended  from  SchafT  Lake  to 
Qun  Flint  Lake,  80  miles.  It  will  connect 
at  Oun  Flint  Lake  with  the  Canadian 
Northern,  and  will  form  a  part  of  the  al- 
most direct  Une  from  Port  Arthur  and  Fort 
WlUlam  to  Duluth. 

Hattlesburo,  Miss. — ^Advices  from  this  city 
state  that  Mississippi  Central  R.  R,  R.  K. 
Smith,  General  Manager,  Hattiesburg,  will 
shortly  award  contracts  for  the  construction 
of  85  miles  of  new  road  from  Hattiesburg  to 
Scranton,  Miss. 

Oswego,  N.  Y.— New  York  Central  A  Hud- 
son River  R.  R.,  will  expend  about  }150,000 
for  enlargement  of  its  shops  in  this  city. 
J.  O.  Bradeen,  Oswego,  is  Division  Super- 
intendent of  Motive   Power. 

Marietta,  O. — Local  Board  of  Trade  is  ad- 
vocating the  construction  of  a  belt  line  here. 
H.  O.  Chamberlain  and  B.  A.  Merydlth  are 
Interested. 

Newark,  O. — Ohio.  Lake  Erie  &  Eastern 
R  K,  has  secured  Its  charter  and  has  elect- 
ed the  following  oflflcers:  President,  Frank 
V.  Owen;  vice-president,  J.  F.  Shrontz; 
treasurer,  J.  A.  Chllcote:  secretary,  F.  E. 
Elliott;  counsel.  Edward  Klbler.  The  capi- 
tal stock  has  been  Increased  to  $2,000,000 
and  a  bond  Issue  for  that  amount  lias  been 
authorized.  It  Is  said  that  the  bonds  will 
be  sold  In    Belgium. 

Aline,  Okla.— Union  Industrial  Ry.  Co.,  of 
Aline,  has  been  Incorporated  with  a  capital 
stock  of  $15,000  and  proposes  to  build  a  con- 
necting line  between  the  Rock  Island  and 
Orient  R  R.  The  Incorporators  are:  Qeorge 
W.  Graham,  J.  .\.  Hartshorn  and  W.  J. 
Woodllf  ot  Aline:  H.  L.  Noah  and  H.  A. 
Noah  of  Alva,   Okls. 

Bristol,  Tenn. — The  stockholders  of  the 
Virginia  ft  Southwestern  Ry.  have  author- 
ixed  the  purchase  of  the  Holsteln  River  R 
R,  extending  from  Moccasin  Gap,  Va.,  to 
Persia,  Tenn.,  a  distance  of  40  miles,  and 
the  Black  Mountain  Ry.,  extending  from 
Appalachla,  Va.,  Into  the  Lee  county,  Vir- 
ginia, coal  flelds,  a  distance  of  30  miles.  Jno. 

B.  Newton.  Bristol,  is  General  Manager  V. 
&  S.  W.   Ry. 

Pittsburg,  Pa.— Plttaburg  &  Lake  EMe  R. 
R,  is  said  to  be  planning  an  extension  of  Its 
lines  through  Washington  and  Greene  Coun- 
ties, Pennsylvania.  J.  A.  Atwood,  Pittsburg, 
Is  Chief  Engineer. 

Franklin,  Tenn. — Surveys  are  under  way 
for  a  new  railway  line  from  Franklin  to 
Blue  Buck,  via  Leatherwood  and  Jones  Val- 

Hereford,  Colo. — ijtilorado,  Hereford  & 
Gulf  R.  R.  has  filed  Its  charter.  Company 
has  a  capitalized  stock  of  $420,000.  and  pro- 
poses to  build  a  Une  from  Dalhart  to  San 
Angelo.  a  distance  of  420  miles.  The  Incor- 
porators are  A.  D.  Goodenough,  G.  W.  Ir- 
win. Jr.,  C.  W.  Dodson,  T.  E.  Shirley,  J. 
P.  Slaton,  J.  L.  Fuqua  and  W.  M.  Knight, 
all  of  Deaf  Smith  county.  The  headriuarters 
of   the  company  will   be  at   Hereford. 

Lubbock,  Tex. — Capt.  John  T.  Witt,  Dal- 
las, Tex.,  is  making  surveys  for  the  railroad 
proposed  to  be  built  from  Dallas  to  this 
city. 

Fort  Worth,  Tex. — State  Railroad  Com- 
mission has  granted  the  application  of  the 
Trinity  &  Brazos.  Valley  Ry.  Co..  for  author- 
ity to  issue  and  register  bonds  to  the 
amount  of  $1,035,000  on  additional  construc- 
tion and  equipment  for  the  entire  road  of 
304.18  miles  from  Teague  to  Cleburne  and 
from  Waxahachle  to  Houston.  This  appli- 
cation was  granted,  based  on  an  additional 
$4,000  per  mile  of  completed  road  and  cov- 
ers the  new  equipment  and  Improvements 
made  on  the  road.  P.  G.  Bums,  Fort 
Worth,  Tex.,  is  Chief  Engineer. 

Salt  Lake  City,  Utah. — Bingham  Central 
R   R.   Co.,  organized   last  year  with   Ardlan 

C.  Ellis,  Jr.,  as  President  and  W.  T.  Gun- 
ter.  Secretary,  has  filed  a  mortgage  of  $3,- 
000,000,  preliminary*  to  commencing  con- 
struction work.  The  road  la  projected  from 
this  city  to  Bingham  and  from  there  out  to 
the  mills  and  smelters  at  Goldfield.  Sur- 
veys for  the  road  were  made  some  time  ago. 
F.  Augustus  Helnze  is  reported  to  be  Inter- 
ested in   the  project. 

Olympla,  Wash. — Pacific  &  Southeastern 
Ry.  Co..  recently  incorporated  here,  is  said 
to  be  plannlner  to  construct  railways  to  coal 
mines  at  WUkeson  and  South  Prairie  creek, 
and  by  way  of  Naches  Pass  or  Bear  Gap  to 
North  Taklma,  and  thence  to  Spokane  and 
Walla  Walla.  The  capital  stock  of  the  com- 
pany Is  $15,000,000  and  the  trustees  are 
General  James  .\I.  Ashton,  Tacoma:  General 
Thomas  B.  Hubbard  and  Thomas  Crocker 
of  New  York,  and  W.  H.  Hayden  and  C.  B. 
Palmer  of  Taooma.    Surveys  for  the  line  be- 


tween Tacoma  and  Seattle  are  being  made 
by  Lot  D.  Norton,  Chief  Engineer,  Pacific 
Improvement  Co.,  Tacoma,  Wash. 

Port  Angeles,  Wash.— Fort  Angeles  Ball- 
way  &  Terminal  Co.  has  been  Incorporated 
and  proposes  to  build  a  railroad  from  Port 
Angeles  to  some  convenient  point  on  Puget 
Sound.  Capital  stock  is  $1,000,000  and  the 
Incorporators  are:  W.  G.  Collins,  and  H. 
E.  Allen,  Seattle,  and  C.  J.  Farmer,  Port 
Angeles. 

Superior,  Wis. — Twin  Cities  &  Lake  Su- 
perior Ry.  Co.,  originally  incorporated  in 
Maine  with  capital  stock  of  $7.000,OOQ(has 
filed  its  articles  of  incorporation  la,  Wis- 
consin and  proposes  to  build  an  extension 
line  from  Minneapolis  to  Superior,  129  miles. 
The  incorporators  are  E.  L.  Peet,  Grants- 
burg,  Wis.:  Q.  B.  Hauran,  Duluth;  F.  R. 
Duxbury,  St.  Paul;  E.  Lewis,  Storm  Lake, 
Minn.,  and  Edward  Henry  of  Minneapolis. 

Cheyenne,  Wyo. — The  construction  of  a 
railway  from  the  mines  at  Lost  Springs  to 
a  connection  with  the  Northwestern  Ry.  is 
proposed.  The  line  would  be  about  ten 
miles  long,  and  the  Wyoming  Northern  Ry. 
Co.  has  been  Incorporated  for  the  purpose 
of  constructing  It.  Those  interested  Include: 
H.   C.  MlUer,  >.  G.  Kloke,   Sherman  Wllley, 

B.  Dietrich,  A.  N.  McOinnls,  Jacob  Kaas 
and  Horace  T.   Holden. 

Oahkosh,  Wis. — Location  surveys  for  the 
proposed  extension  of  the  Wisconsin  & 
Northern  R  R,  W.  Gambler,  Chief  Bngl- 
neer,  Oshkosh,  have  been  completed  as  for 
as  Kenton,   Mich. 

Port  Simpson,  B.  C. — The  construction  of 
a  new  railway  in  British  Columbia  la  pro- 
posed by  the  Hudson  Bay  Pacific,  organised 
bst  year  with  a  capital  of  $3,000,000,  and 
recently  Incorporated  under  an  act  of  the 
British  Columbia  Legislature.  The  company 
proposes  to  build  a  line  from  near  Port  Simp- 
son, British  Columbia,  on  the  Pacific  Coast, 
east  along  the  Skeena  River,  to  Haileton, 
thence  via  the  head  of  Bablne  lAke  to  the 
north  and  of  Stuart  Lake;  thence  north  of 
McLeod  Lake  via  Pine  River  Pass,  along 
the  Pine  Rlvar:  thence  to  Moberly  Lake  and 
along  Peace  River  Valley  to  the  eastern 
boundary  of  British  Columbia.  The  articles 
provide  also  for  building  branch  lines  not 
over  20  miles  lone.  The  provincial  direct- 
ors Include  D.  B.  May,  of  Seattle,  Wash.; 
J.  McLachan,  Los  Angeles,  CaL;  L.  A.  Ben- 
son, Ooldfleld,  Nov.;  N.  H.  Harding,  Jr.,  and 
W.   H.    Duval,  New   York. 

Fubero,  Vera  Cruz,  Mexico. — The  OH 
Fields  of  Mexico  Co.,  P.  N.  Furber,  Mexico 
City.  President,  will  soon  let  a  contract  for 
building  a  railroad  from  its  works  at  Fu- 
bero to  the  Port  of  Tuxpan,  SO  miles  dis- 
tant 

Mexico  City,  Mexico. — Mexican  Qovem- 
ment  has  granted  Important  changes  in  the 
concession  of  the  Cananea,  Yaqui  River  of 
Pacific  R  R,  for  building  through  the 
States  of  Sonora  and  SInaloa.  The  con- 
struction of  the  line  to  run  from  Tonichl  to 
the  international  boundary  between  San 
Bernardino  and  Agua  Prleto,  both  in  Sonora, 
is  to  be  commenced  Just  as  soon  as  the  line 
between  Guaymaa  and  Tonichl  is  finished 
and  approved  by  the  Secretary  of  Communi- 
cations and  Public  Works,  and  at  least  SO 
kilometers  must  be  built  annually  and  the 
entire  line  finished  by  March  31,  1914.  E. 
A.  McFarland,  Tucson,  Ariz.,  is  Chief  En- 
gineer. 

Electric  Railways. 

Items  Arranged  Alphabetically  by  States. 

Los  Angeles,  Cal. — Los  Angeles  Harbor 
Ry.  Co.,  Incorporated  recently,  is  securing 
final  right  of  way  and  franchise  for  Its  Une 
between  this  city  and  Wilmington.  Surveys 
for  the  main  line  have  been  completed.  It 
is  proposed  to  use  gasoline  motor  cars  as 
motive  power.  A.  C.  Bird,  Is  President  and 
W.  J.  Arkell,  Is  Secretary.  The  offices  of 
the  company  are  In  the  Security  Bldg.,  Los 
Angeles. 

San  Bernardino,  Cal. — Redlands  &  Yucalpa 
Valley  Electric  R  R  Co.,  has  disposed  of 
$500,000  of  bonds,  proceeds  of  which  are  to  be 
used  to  construct  and  equip  an  electric  rail- 
road connecting  Redlands  with  the  Yucalpa 
valley,  a  long,  high  valley  extending  out  to 
the  southeast  from  the  San  Bernardino  valley 
and  gradually  extending  to  a  low  range  of 
hills  near  Beaumont.  The  company  Is  com- 
posed  of   local  capitalists  among  whom  are: 

C.  S.  Chesnut.  G.  H.  Dunn,  O.  D.  Collins, 
A.  A.  Moore,  O.  M.  Miller.  WUUam  Stowe 
Devol,  C.  D.  Meyers,  Paul  W.  Moore,  F.  A. 
Cnrtner  and    Lyman    M.    King. 

Montrose,  Colo. — Preliminary  surveys  have 
been  made  and  final  surveys  are  to  be  start- 
ed soon  for  the  construction  of  a  railroad 
In  the  Pradox  and  Naturlta  Country  west 
of  Montrose.  It  Is  estimated  that  the  road 
can  be  constructed  at  a  cost  of  $12,500  per 
mile,  the  total  cost  being  $1,000,000.  J.  Car- 
men Layton.  Ouray,  Colo.,  Is  Interested. 


Jacksonville,  III. — Surveys  are  reported 
under  way  from  this  place  to  Waverly,  11 
miles,  for  the  line  of  proposed  Intenirtu 
from  Jacksonville  to  Pana.  Charles  Sar- 
gent, of  the  Mercantile  Trust  Co.,  St  Loult, 
Mo.,  la   Interested. 

Belleville,  III.— BeUevllle  Interurfaan  E  E 
Co.  has  begun  condemnation  proceedinga  to 
secure  right  of  way  along  the  Gcorgetom 
Boad  for  Its  proposed  electric  Une  from  tUf 
city  to  Smlthton. 

Crawfordsvllle,  Ind. — Terre  Haute,  Indlu- 
apoUs  &  Eastern  Traction  Co.  has  been 
granted  franchise  to  build  a  steel  viaduct 
over  the  Vandalia  tiacks  in  this  city.  The 
company  Is  planning  to  extend  its  line  (ran 
this  city  to  DanviUe,  III 

Terre  Haute,  Ind, — Terre  Haute,  Bobli- 
son,  Olney  &  Southwestern  R  R  Co.  bu 
been  incorporated  and  proposes  to  constniet 
a  railroad  from  a  jraint  In  Crawford  Couoty. 
ni.,  to  Mount  Vernon,  HI.  Capital  stock  to 
$10,000,  and  Incorporators  are  Horace  Fugh, 
Norman  H.  Moss  and  S.  C.  Wilson. 

Billings,  Mont.— Work  Is  to  be  started 
soon,  it  is  stated,  on  the  construction  of  u 
electric  railway  from  this  city  to  Cooke  Ctb 
by  way  ot  Columbus.  Stillwater  Power  k 
liy.  Co.  was  recently  incorporated  with  capi- 
tal stock  of  $3,000,000  to  construct  the  road. 
It  is  also  proposed  to  construct  branches  to 
Tellowatone,  Sweet  Grass,  Carbon  and  IVk 
Oountlea  Wlllard  Bennett  of  Helens. 
George  H.  Savage,  W.  E.  Dufresee  and  E. 
B.   Congdon  of  Butte  are  interested. 

Grand  Forks,  N.  Dak. — Local  Commerdsl 
Club  Is  taking  steps  to  secure  a  street  nll- 
way  system   for  tnls  city. 

Aberdeen,  S.  Dak. — Advices  from  tut 
place  state  that  construction  work  may  1w 
started  soon  on  the  proposed  electric  Ib- 
terurban  between  this  place  and  Huron,  B 
miles.     J.  A.  Cleaver,  Huron,  Is  interested. 

Seattle,  Wash. — An  electric  Interurban 
railway  between  Seattle  and  Bverett  vis 
Bothell  and  Snohomish  Is  proposed,  the  pri- 
noary  object  of  the  line  being  to  devekip 
timber  land.  The  company  has  filed  Its  u- 
tides  of  Inoorpoiatlon,  and  it  is  stated  tbit 
12  miles  of  the  line  will  be  constructed  ttato 
year.  Among  those  interested  are:  JudR 
Clyde  C.  Chittenden,  C.  W.  Kimball  and  J 
H.   McLaughUn. 

Sewers. 

Items  Arranged  Alphabetically  by  Statsi. 

Birmingham,  Ala. — Special  election  bsi 
authoriseid  sale  of  $400,000  of  bonds  for  ooa- 
structing  storm  sewers;  (400,000  additlossl 
will  be  raised  by  special  assessments.  JuUsb 
Kendrick   is   City  Engineer. 

Ensley,  Ala. — ^Additional  sewerage  work  ii 
contemplated  by  this  city.  F.  F.  Sugg  li 
Mayor. 

LodI,  Cal. — City  Is  to  construct  sewer 
system  at  a  coat  of  $50,000. 

Thompsonvllle,  Conn. — Construction  of  t 
sewer   In   Pearl   St   Is   proposed. 

Elkhart,  Ind. — ^Northern  Construction  Co- 
at $2,240  was  low  bidder  Apr.  29,  for  12  In- 
pipe  sewer  in  Johnson  and  McPherson  Sta.: 
Chas.  L.  Kinney,  at  $2,668  was  low  bidder 
for  20  in.  sewer  in  Cassopolis  St,  and  J. 
M.  Fishley,  at  $946,  was  low  bidder  for  12  In. 
sewer  In  East  Beardaley  Ave. 

Qlrard,  Kan. — Council  has  established  new 
sewer  dlatrict 

Dayton,  Ky. — City  is  to  call  for  bids  at 
once  for  constructing  brick  and  concret* 
sewers  in  McKinney  and  Vine  Sts. 

Independence,  Kan. — City  Engineer  Is  pre- 
paring  estimates    for    storm    sewer    for  Mb 

Duluth,  Mlnn.^<;ouncil  has  been  petltloo- 
ed  to  construct  several  sewers  to  cost  $49,- 
582. 

Rochester,  Minn. — City  Council  has  been 
petitioned  to  construct  about  a  mile  of  trunk 
sewer,  beginning  at  St.  Mary's  Hospital. 

Northampton,  Mass. — M.  D.  Patteson,  City 
Engineer,  is  making  estimates  of  cost  of 
two  trunk  sewers  and  branches.  Cost  win 
be  about   $20,000. 

Missoula,  Mont. — Residents  of  South  Mis- 
soula are  taking  steps  to  secure  a  sewer 
system.  City  Engineer  Mayo  is  a  member 
of  the  committee. 

Baltimore,  Md. — Following  bids  were  re- 
ceived Apr.  29,  by  Sewerage  Commission  for 
construction  of  sewage  pumping  statioa: 
John  W^aters,  $204,955;  Fred  Decker  A  Soom, 
$285,000;  Joseph  Schamberger.  $189,4(9; 
William  Ferguson  &  Bro.,  $213,000;  Charles 
L.  Stockhausen.  $192,000;  J.  Henry  Miller, 
$247,000;  William  Steele  &  Sons  Co..  $244.- 
000;  Henry  Smith  &  Sons  Co..  $234.57t: 
David  Peeples,  $188,875:  C.  H.  Fath  *  Son, 
$198,000;  Gladfelter  &  Chamtters  and  Wil- 
liam E.  Harn,  $244,157;  B.  F.  Bennett 
Building   Co..     $211,000;     Noel      ConstructloB 
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Have  Yoa  Contract  Work  to  be  Done  This  Year? 

Engineering-Contracting  offers  you  the  means  of  getting  the  news  of 
this  work  widely  and  quickly  to  contractors  who  will  bid  on  doing  it.  It  dis- 
tributes the  news  widely  because  its  circulation  is  large  and  because  its 
readers  are  specifically  men  who  do  work — contractors,  constructing  engi- 
neers, manufacturers  of  construction  materials  and  supplies.  It  distributes 
this  news  quickly  because  it  is  printed  in  Chicago,  and  reaches  subscribers 
west  of  Pittsburg  24  to  48  hours  sooner  than  can  any  New  York  paper. 
Its   circulation    among  middle   western   contractors   is  particularly  large. 

Wide  and  qmck  publication  of  work  to  be  contracted  means  wide  competition  and  prompt  and 
careful  bidding  and  these  mean  to  the  owner  reliable  work  at  the  lowest  cost.  A  trial  proposal  advertise- 
ment in  ENGINEERING-CONTRACTING  has  convinced  officials  of  other  cities  of  the  truth  of  these 
assertions.    A  trial  advertisement  will  convince  you.     It  will  cost  only  $2.40  an  inch. 

This  is  a  small  sum  to  risk  on  a  chance  merely  of  securing  wide  competition,  but  we  would  not  ask  you  to  risk 
even  so  small  a  sum  were  we  not  convinced  from  results  given  to  others  that  the  chance  is  no  chance,  but  a  certainty. 
Will  you  not  demonstrate  the  fact  to  yourself  by  a  trial  "Proposal"  in  our  columns? 

ENQINEERINQ-CONTRACTINQ,  355   Dearborn   Street,  CHICAGO 


Co.,  1179,200;  Cramp  &  Co.,  $206,900;  Balti- 
more Ferro-Concrete  Co.,  $228,853.  The 
work  Includes:  .Superstructure  ot  aewage 
pumpinK  station  building;  188  ft.  x  156  ft. 
7  In..  82  ft.  from  top  of  substructure  to  peak 
of  main  roof  trusses;  chlmnev:  About  200 
ft.  blgb;  foundations  and  substructure  of 
sewage  pumping  station:  24,400  cu.  yds.  ex- 
cavation; 10,600  cu.  yds.  concrete;  75,000  ibs. 
steel  reinforcing  tiara ;  17,000  lbs.  structural 
steel. 

VIcksburg,  Mlu.— Plans  for  the  $250,000 
■ewer  system  for  this  city  have  been  prac- 
tically completed  by  Walter  Klrkpatrlck, 
Consulting  Engineer,  Jackson,  Miss. 

River  Rouge,  Mich. — ^Village  Is  stated  to 
have  secured  $148,000  for  construction  of 
■ewers,  plans  for  which  have  been  practical- 
ly completed.  Pumping  system  to  get  sew- 
age to  River  Rouge  will  be  required.  Dan 
D.  Barrow  Is  Village  President. 

Waseca,  Minn.— City  Council  is  to  install 
sewer   system  with  septic  tanks  disposal. 

Oavld  City,  Neb. — City  will  let  contract 
shortly  for  constructing  a  sewer  system,  a 
bond  issue  for  $17,000  for  that  purpose  hav- 
ing been   voted. 

Hamburg,  N.  Y. — Village  Board  Is  consid- 
ering  installing  sewer  system. 

Waterloo,  N.  Y. — Plans  and  specincations 
for  sewer  system  have  been  prepared  and 
John  Kropf,  Village  President,  is  to  at  once 
call  for  bids. 

Cortland,  N.  Y. — Board  Public  Works  will 
probably   construct  sewer  In  Railway  Ave. 

Bellefontalne,  O. — City  Council  has  de- 
cided to  install  a  complete  sewer  system  and 
proposals  will  be  asked  for  plans  and  specl- 
flcations.  It  is  estimated  that  the  work 
will  involve  an  expenditure   of   $250,000. 

Springfield,  C— M.  J.  Bahln,  City  Engi- 
neer, is  making  surveys  for  a  storm  sewer 
to  take  care  of  the  southern  section  of  the 
city. 

Marshfield,  Ore. — City  Council  Is  consider- 
ing installing  sewer  system. 

Youngstown,  O. — Victor  Oleson,  Youngs- 
town,  was  low  bidder  Apr.  27,  at  following 
bid,  for  constructing  west  side  sewer  sys- 
tem: 2.350  ft.  of  15  in.  pipe,  79c;  5,210  ft. 
ot  12  in.  pipe,  62c;  15  In.  Y  connections  70c; 
12  in.    Y  connections.    5.5c:    manholes,    $32.50 


each;  lamp  holes,  $2.50  each;  1,000  ft.  rock 
excavaUon,  10c. 

Harrlsburg,  Pa. — State  Health  Depart- 
ment has  issued  following  permits  and  In- 
structions: Waterford,  Waterford  County, 
permission  to  construct  system;  Middletown, 
directed  to  prepare  for  sewage  disposal; 
Emlemton,  given  permission  to  construct 
sewers,  but  must  prepare  for  sewage  dis- 
posal; Olyphant  Borough,  directed  to  pre- 
pare for  sewage  disposal  in  conjunction  with 
Scranton  city:  Summit  Hill  and  Coaldale 
Boroughs  given  permission  to  construct 
sewers. 

Montgomery,  Pa. — Borough  Council  is  to 
have   sewer  constructed  in   Broad   St. 

Redfleld,  S.  Dak.— City  will  expend  $18,000 
for  improving  Its  sewer  system. 

Knoxville,  Tenn.— City  is  to  call  for  bids 
at  once  for  constructing  North  Knoxville 
sewer  extension.  Estimated  cost  is  $16,000. 
S.  D  .Newton  is  City  Engineer. 

Dallas,  Tex. — ^Fllppen-Prather  Realty  Co. 
Is  to  construct  sewers  to  cost  $8,000. 

Davenport,  Wash. — Citizens  are  advocat- 
ing constructing  sewer  system. 

Belolt,  Wis.— G.  MafTaoll,  Rockford,  III.,  at 
$8,889,  was  low  bidder  May  2,  for  construct- 
ing storm  water  sewer  on  west  side. 

Baraboo,  Wls.^City  Engineer  has  been 
directed  to  prepare  plans  for  a  48-ln.  con- 
crete sewer  In  Birch  St.,  to  extend  from  3rd 
Ave.    to   the  river. 

Watertown,  Wis. — E.  L.  Bartlett,  Water- 
town,  at  $2,681,  was  low  bidder  for  con- 
structing storm  sewers  in  portions  of  Dewey 
Ave..   Wisconsin  St.  and  North  2nd  St. 

Wheeling,  W.  Va.— A  $150,000  bond  issue 
will   be  made  for  building  sewer  system. 
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CONCRETE  BRIDGE. 

Norwalk.  Ohio. 

Sealed  proposals  will  be  received  by  the 
Board  of  County  Commissioners  of  Huron 
County,  Norwalk.  O.,  until  12:00  noon,  June 
Srd,  1908,  for  the  construction  of  a  reinforced 
concrete  Arch  Bridge,  over  the  Vermillion 
River,  at  Wakeman,  Ohio. 

The  bridge  will  be  of  the  ribbed,  three 
hinged,  open  spandrel  type,  145  feet  span 
center  to  center  of  end  hinges  and  220  feet 
long  over  all.  The  roadway  will  be  18  feet 
wide. 

Plans  and  specifications  are  now  on  file  at 
the  office  of  the  Commissioners  of  Huron 
County,  at  Norwalk,  O.,  and  also  at  the  fol- 
lowing places: 

Wilbur  J.  Watson,  Consulting  Engineer, 
Citizens'  Bldg.,  Cleveland,  O. 

Builders'  Exchange,  Cleveland,  O. 

Builders'  Exchange,  Norwalk.  O. 

Engineering    News,    220    Broadway,      New 
York  City, 
f  Engineering-Contracting,  3S6  Dearborn  St.. 
,  Chicago,   111. 

(Plans  and  specifications  may  also  be  pro- 
cured from  the  Consulting  Engineer  upon 
the  payment  of  five  dollars  per  set. 

'  Proposal  blanks  must  be  made  upon  blanks 
which  may  be  procured  at  the  office  of  the 
County  Commissioners  or  from  the  under- 
signed. 

E^ch  proposal  must  be  accompanied  by  a 
certified  check,  on  a  bank  of  good  standing. 
In  the  sum  of  five  hundred  dollars,  as  a  guar- 
antee that  If  the  bid  is  accepted,  a  contract 
will  be  entered  Into.  The  Contract  Bond  will 
be  for  five  thousand  dollars.  Certified  checks 
will  be  returned  upon  the  acceptance  or  re- 
jection of  the  proposal. 

The  right  to  reject  any  or  all  bids  Is  re- 
served by  the  Commissioners. 

WILBUR  J.  WATSON, 
Consulting  Engineer, 
Citizens'  Building,  Cleveland.  O 

May  9,  1908.  20- It 

MONTEREY   WATER   WORKS  AND 
SEWER  COMPANY,  LIIUTED. 

NOTICE  TO  CONTRACTORS. 

The  above  Company  Is  prepared  to  receive 
tenders  from  competent  contractors  for  the 
lining  and  roofing  of  two  reinforced  concrete 
service  reservoirs,  each  of  ten  million  gal- 
lons capacity,  and  Inlet  and  outlet  cham- 
bers, valve  houses  and  other  Incidental  work 
in  connection  therewith,  for  the  water  sup- 
ply of  the  city  of  Monterey. 

The  materials  for  the  works  will  be  sup- 
plied by  the  Company,  all  the  necessary  plant 
and  labor  for  their  complete  execution  be- 
ing provided  by  the   Contractor. 

Sealed  tenders  addressed  to  the  Manager 
of  the  MONTEREY  WATER  WORKS  AND 
SEWER  COMPANY.  LIMITED,  will  be  re- 
ceived at  the  offices  of  the  Company,  161 
Hataraoros  Street,  on  or  before  Monday  the 
18th  day  of  May,  at  12  o'clock,  noon. 

Plans  and  specifications  may  be  seen  and 
blank  proposal  forms  obtained  on  personal 
application   to   the   undersigned.     The   Com- 

gany  reserves  the  right  to  reject  any  or  all 
Ids. 

(Signed)  G.  R.  O.  CONWAY, 

Chief   Engineer. 
Kl  Matamoros  St., 
Monterey,   N.   L.  Mexico. 
April   25th.    1908.  19-2t 


MISSISSIPPI  RIVER  COMMISSION.  Ist 
and  2d  Districts,  U.  S.  Engineer  •  Office. 
Room  20,  Custom  House,  Memphis.  Tenn., 
May  11,  1908.  Sealed  proposals.  In  dupli- 
cate, for  about  205,000  cubic  yards  of  levee 
work  in  Upper  St.  Francis  Levee  District 
will  be  received  at  this  office  until  12 
o'clock,  noon,  June  10,  1908,  and  then  pub- 
licly opened.  Information  furnished  on  ap- 
pUcation.     WM.  D.  CONNOR,  Capt.   Engrs. 

lo-<t 


REINFORCED   CONCRETE    SEWER. 

Iron  Mountain,  Mich. 

Sealed  proposals  will  be  received  by  the 
Board  of  Public  Works  at  the  office  of  the 
City  Clerk  of  the  City  of  Iron  Mountain, 
Mich.,  up  to  1  o'clock  p.  m.,  June  1st,  1908, 
for  the  construction  and  laying  of  a  rein- 
forced concrete  sewer,  48  inches  in  Inside 
diameter,  length  2.896  feet. 

Plans  and  specifications  for  the  above  may 
be  seen  at  the  office  of  the  City  Clerk  of 
said  city. 

Each  proposal  must  be  accompanied  with 
a  certified  check  of  t600.00,  payable  to  the 
Chairman  of  the  Board  of  Public  Works, 
which  will  be  returned  upon  the  execution 
of  the  contract. 

Proposals  must  be  presented  In  a  sealed 
envelope  directed  to  the  City  Clerk  and  en- 
dorsed  "Sewer  Bids." 

The  right  Is  reserved  to  reject  any  or  all 

bids. 

JOHN  B.    CALVI, 

20-St  City  Clerk. 
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STATE  ROAD  WORK. 

Baltimore,  Md. 

Sealed  proposals  addressed  to  the  Chief 
Engineer  of  the  Maryland  Geologlc9.1  Sur- 
vey. Baltimore,  Maryland,  endorsed  "Pro- 
posals for  Improving  State  Road  No.  1,  Sec- 
tion 9"  will  be  received  up  to  12  o'clock 
noon,  Saturday,  May  23rd,  1908,  when  they 
will   be  publicly  opened. 

All  proposals  must  be  made  on  forms 
furnished  by  the  Maryland  Geological  Sur- 
vey, to  be  obtained  through  its  office  in 
Baltimore.  Bids  otherwise  made  out  will 
not  be  considered. 

The  work  to  be  done  Includes  the  grading 
and  macadamizing  af  about  three  miles  of 
road  to  be  built  according  to  the  plans  and 
specifications  on  file  at  the  office  of  the  Sur- 
vey. 

Elach  proposal  must  be  accompanied  by  a 
certified  check  for  two  hundred  dollars 
0200.00),  payable  to  the  Maryland  Geologi- 
cal Survey,  which  will  be  returned  unless 
the  successful  bidder  falls  to  execute  a 
contract,  in  which  case  his  check  will  be- 
come the  property  of  the  State. 

The  Survey  reserves  the  right  to  reject 
any   or  dll   bids. 

By  Order  of  the   Survey. 

W.  W.  CROSBY, 
20-2t  Chief  Engineer. 


NATURE  ADORNED 

My  booklet  gives  some  interesting  data  on  '■fcst 
nay  be  accomplished  in  beautifying  and  impn^ 
ing  the  landscape.  Bngineert.  city  and  nifaiad 
^<»!,^»i«  ihould  send  for  it. 

P.  R.  MEIER,  1  BnMdway.  NEW  YORiC 
Consolttnc  Forestar 


THE  JOHNSON 

Well  Screen 

All  sixes.  Brass.  Large  Capacity. 

Non-choking.     U»ed  everywhere . 

WsiTC  FOR  BooKurr  -EC" 

E.  E,  JOHNSON,         St.  Panl.  Miaa. 


TEST    BORINGS 

for  Foundations,  etc 

ARTESIAN  WELLS,  DRIVEN  WELLS. 
PUMPING  APPARATUS 

J.  E.  Feeley  &  Company 

43  South  Narfcat  Street.  BOSTON 

Send  tor  Eatlmates 


Coitneton'  Sippllss  and  Hearj  Hainn 

Lead  FuiiuKus 

JuWPaektag 

Joint  Rannen 

OlklatToHI 

AB  Kiads  or  Cvtlaa  to  Oi*r 


ELECTRICAL    AND    PUMPING 
MACHINERY. 

—ALGIERS    SEWERAGE    STATION    "C"— 
Office   of   the   Sewerage   and  Water  Board, 
(02-604  Carondelet     street.     New     Or- 
Orleans,  La.,   April   14th,   1908. 
Sealed   proposals   will   be  received   until   3 
o'clock  p.  m.,   Tuesday,  June  30th,   1908,  for 
furnishing   and   erecting   the    following   ma- 
chinery: 

2 — 100  K.  W.  260  volt,  direct  current  gen- 
erators. 

2 — 76  H.   P.  260   volt   motors. 

1 — 2,600,000  gallon  turbine  pump,  to  work 
against  a  126  foot  head,  directly  connected 
to  an  electric  motor. 

1 — 1,000,000  gallon  triplex  pump,  to  work 
against  a  126  foot  head,  geared  to  an  elec- 
tric motor. 

1 — 2,000,000  gallon  centrifugal  pump  unit, 
to  work  against  a  20  foot  bead. 

2 — 4,000,000  gallon  centrifugal  pump  units, 
to  work  against  a  20  foot  head. 

2—5   H.    P.   260   volt  motors. 

1 — Surface  condenser,  capable  of  con- 
densing 6,500  pounds  of  steam  per  hour;  to- 
gether with  air  pump. 

Also  all  exhaust  and  water  piping,  valves. 
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wiring,    switchboard,    lights,    and   other  ap- 
purtenances,   completely   erected. 

Specifications  with  blank  form  of  propos- 
als may  be  obtained  at  the  office  of  th* 
Board.  Plans  will  only  be  furnished  upon 
personal  application. 

A  certified  check  on  a  New  Orleans  bank. 
In  the  sum  of  31.000,  deposited  in  accord- 
ance with  the  terms  of  the  speciflcatloas, 
will  be  required  of  each  bidder. 

A  surety  company  bond  in  an  amonnt 
equal  to  25  per  cent  of  the  gross  amount 
of  the  contract,  with  a  surety  company  do- 
ing business  in  the  State  of  Louisiana  and 
acceptable  to  the  Sewerage  and  Water 
Board,  will  be  required  of  the  suooeafal 
bidder. 

The  right  Is  reserved  to  reject  all  bids 
F.  S.  8BIBU>& 
GEO.  O.  EARL.  BaeretaiT- 

General  Superintendent.  17-lW 
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Special  Prices 


1  Model  60  Marion,  nearly  new $5,800 

2  Porter,  9  x  14  Dinkeys,  36-inch  gage,  used  6  mos 1,700 

2  Dickson,  10  x  16  Dinkeys,  36-inch  gage,  used  3  mos 2,200 

1  Bucyrus,  65  ton,  right  from  shop,  overhauled 6,000 

1  Bucyrus,  70  ton,  used  8  mos 7,250 

Immediate  delivery 

NEW 

OLIVER         FRED.  A.  PECKHAM,  1301-2  Great  Northern  Bldg. ,  CHICAGO. 

DUMP 

CARS  STEAM    SHOVELS    and    LOCOMOTIVES   for   rent. 

I  to  20  yard. 


WATER-WORKS  AHD  SEWERS. 

Roswell,  New  Mexico. 

Sealed  proposals  will  be  received  by  John 
W.  Poe,  Chairman  of  the  Water  and  Sewer 
Commission,  Roswell,  New  Mexico,  up  to  two 
(2)  o'clock  P.  M.  of  Friday  the  22d  day  of 
May,  1908.  for  fumishlnK  material  and  labor 
and  constructing  a  system  of  water-works 
and  sewers,  separate  bids  being  entertained 
as  follows: 

1 — For  furnishing  approximately  2,100  tons 
of  caat-lron  pipe  and  special  castings  from 
four  to  sixteen  inch.  F.  O.  B.  cars  factory. 
CerUfled  check  11.000. 

2. — Alternative  bids  will  be  received  for 
furnishing  F.  O.  B.  cars  factory,  approxi- 
mately 20  miles  of  Converse  Lock  Joint  Steel 
Pipe.     Certified  check  $1,000. 

3 — For  furnishing  Hydrants  and  Valves, 
P.  O.  B.  factory.     Certified  check  }200. 

4 — For  furnishing  F.  O.  B.  cars  factory 
and  erecting  at  Roswell,  New  Mexico  (the 
City  to  pay  the  freight)  one  Two  Million 
gallon  per  day  High  Duty  Corliss  Pumping 
Etegine,  and  one  Two  Million  gallon  per  day 
Compound  Condensing  Direct  Acting  Pump, 
together  with  all  auxiliaries.  Certified  check 
$1,000. 

6.— For  furnishing  two  18'  by  66"  horizon- 
tal return  tubular  boilers,  F.  O.  B.  cars  fac- 
tory.    Certified  check  $200. 

6. — For  furnishing  all  material  and  labor, 
except  that  enumerated  above,  and  con- 
structing a  complete  system  of  water-works. 
Certified  check  $2,000. 

7. — For  furnishing  P.  O.  B.  cars  factory 
approximately  eight  miles  of  sewer  pipe  from 
8"  to  18"  in  diameter.  Certified  check 
$1,000. 

8. — For  furnishing  material  and  construct- 
ing a  system  of  sewers  complete  (excepting 
pipe).     Certified  check  $1,000. 

*. — Alternative  bids  to  be  received  for  fur- 
nlalilng  material  and  constructing  a  septic 
tank.    Certified  check  $200. 

All  of  the  above  material  and  work  to  be 
furnished  and  done  in  accordance  with  the 
plans  and  specifications  on  file  at  the  office 
of  the  water  and  sewer  commission,  Roswell, 
New  Mexico,  and  at  the  office  of  the  Engi- 
neers, Kansas  (^ty,  Mo.  Anyone  desiring 
eoctra  copies  of  the  plans  for  his  own  use 


may  obtain  the  same  from  the  Engineers  by 
a  payment  of  Five  (6)  Dollars  per  set  to 
cover  cost 

The  Commission  reserves  the  right  to  re- 
ject any  and  all  bids. 

JOHN  W.  POE,  Chairman 
Water  and  Sewer  CommtsBion. 
BURNS  &   McDonnell,   Engineers. 
Scarritt  Building,  Kansas  City,  MissourL 

WATER-WORKS. 

Canon  City,  Colo. 

Sealed  proposals  will  be  received  by  the 
City  Clerk  of  Canon  City,  Colorado,  at  his 
olBce  until  8  p.  m.,  May  20,  1908,  for  fur- 
nishing material  and  constructing  about  8 
miles  of  26  or  30-inch  conduit  of  either 
steel  or  continuous  wood  stave  pipe,  a  set- 
tling basin,  filter,  two  clear  water  reservoirs, 
and  accessories  for  The  Canon  City  Water- 
works System. 

A  certified  check  on  a  Canon  City  Bank  in 
the  sum  of  five  per  cent  of  the  maximum 
proposal  and  payable  to  the  City  Treasurer, 
must  accompany  each  bid. 

The  right  is  reserved  to  reject  any  or  all 
bids,  or  to  award  separate  contracts  for  the 
pipe  line  and  for  the  filters  and  reservoirs. 

Plans  may  be  seen  and  specifications  ob- 
tained at  the  office  of  the  City  Clerk  of 
Canon  City,  Colorado,  on  and  after  May  4, 
1908. 

By  order  of  the  City  Council. 

L.  S.  DAWSON. 
City  Clerk. 


A  Concrete 


built  with  two  boards 
by  using  the  Dietrichs'  Wall 
Form  Clamps.  The  story  is  told 
in  our  Bulletin  E.   Send  for  it. 

THE  DIETRICHS  CLAMP  CO. 

\^%  KsHfrnan  Am..  LiniE  FERRY,  N.  J. 


BRICK  PAVING. 

Muncle.  Indiana. 

Sealed  proposals  wilt  be  received  by  the 
Board  of  Public  Works  until  2  o'clock  p.  m.. 
May  19tb,  1908,  for  furnishing  material  and 
labor  for  grading  and  paving  with  brick  the 
following  streets: 

West  Main  Street  from  High  Street  to  Kil- 
gore  Avenue,  6,663  sq.  yds. 

Etut  Main  Street  from  Madison  Street  to 
Ohio  Avenue,  8,861  sq.  yds. 

Liberty  Street  from  Seymour  Street  south 
to  the  Ft.  W.  C.  *  L.  Ry.,  2,461  sq.  y'ds. 

Plans,  specifications,  etc.,  are  on  file  in  the 
office  of  the  Board. 

The  right  is  reserved  to  reject  any  and  all 
bids. 

J.  A.  JACKSON, 
City  Clerk. 

JOHN  O.  POTTER, 
City  Engineer. 

OFFICE  OF  CONSTRUCrriNO  QUARTBR- 
master.  Fort  Lincoln,  N.  D.,  April  27,  1908. 
Sealed  proposals.  In  triplicate,  will  be  receiv- 
ed here  until  1:30  P.  M.,  Saturday,  May  16. 
1908.  for  construction  of  addition  to  Wagon 
Shed  at  Fort  Lincoln,  N.  D.  Infonnation 
furnished  on  application  here.  United  States 
reserves  the  right  to  accept  or  reject  any 
or  all  proposals  or  parts  thereof.  Envelopes 
containing  proposals  should  be  endorsed 
"Proposals  for  Addition  to  Wagon  Shed," 
and  addressed  to  Bowers  Davis,  Construct- 
Ing  Quartermaster. 

OFFICE  OF  CONSTRUCTING  QUARTER- 
master.  Fort  Morgan,  Ala..  April  18,  1908. — 
Sealed  proposals  will  be  received  here  until 
1:30  P.  M..  May  18,  1908,  for  furnishing  labor 
and  materials  for  the  construction,  plumb- 
ing, heating  and  lighting  of  building  for 
gymnasium  at  Fort  Morgan.  Ala.  Informa- 
tion furnished  on  application.  Envelopes 
containing  proposals  should  be  endorsed 
"Proposals  for  Gymnasium,"  and  addressed 
to  CAPTAIN  LOUIS  P.  GARRARD,  JR., 
Fort  Morgan,  Alabama. 

TREASURY  DEPARTMENT.  OFFICE  OF 
the  Supervising  Architect,  Washington.  D. 
C,  April  20,  1908.  Sealed  proposals  will  be 
received  at  this  office  until  3  o'clock  P.  M. 
on  the  2d  day  of  June.  1908,  and  then  opened, 
for  the  construction  (including  plumbing,  gas 
piping,  beating  apparatus,  electric  conduits 
and  wiring)  of  the  U.  S.  Post  Office  at  New 
Ulm.  Minnesota,  In  accordance  with  draw- 
ings and  specifications,  copies  of  whieh  may 
be  had  at  the  office  of  the  Custodian  of  Site 
at  New  Ulm,  Minnesota,  or  at  this  office,  at 
the  discretion  of  the  Supervising  Architect. 
JAMES  KNOX  TATLOR.  Supervising  Aroiii- 
tect. 
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In  a  Hurry?— Send  to  Hough 

EXPEDITION  FOR  CONTRACTORS 

in  the  completion    of    work    is    made    possible    by 
our  ability  to  ship    from    our    big    new  warehouse 


Strrrl  mill  SKtowalk  CoDcret«  Mlipn 


n..  .    -,_  .,  Two-way  Side-Dump 

Peteler  Two-way  Dump  Can  Oonerete  Can 

TheM  cuts  llluMratc  only  a  part  of  our  complete  line. 

Wc  are  furnishing  plants  for  every  conceivable  contractors'  purpose 
Probably  we  can  suKKest  some  better  way  of  iloing  your  work. 

Our  machinery  is  built  to  sianrl  up  under  severe  service.  It  is  always  on 
the  job  dolnic  the  work. 


Why  not  finish  your  jol)  on  lim 
Wccanhelpyoudoit. 


-;in'l  :it  a  profit. 


Write  or  wire  us  your  reouiremenls.  #   ^^t^^^ 

William  B.  Hough  Company  •"^^'^ 


CHICAGO 


fMonadnock  Block 


V.  S.  A. 


In  Preparation 

Telephone  Construction 
Methods  and  Cost 

By  C.  MAYER 

Formtrty  Cost  Statistician  and  FacUtti4s  Entinerr,  Ckicofo  T^fhen*  Co. 

**  I  ^HE  author  of  this  book  was  for  a  number  of 
-^    years  the  cost  statistician  and  facilities  engineer 
of  the  Chicago  Telephone  Co.    The  best  methods 
of  doing  telephone  work  and  the  cost  of  such  work  in 
all  its  details  are  the  subjects  which  he  discusses  in 
his  book.    Beginning  with  a  convincing  presenta- 
tion of  the  advantages  of  cost  records  to  telephone 
companies  and  to  contractors  for  telephone  work, 
Mr.  Mayer  presents  a  simple  and  comprehensive 
system  for  collecting,  analyzing  and  recording  tele- 
phone costs,  showing  forms  and  blanks  for  every 
division  of  the  work  and  explaining  the  method 
of  computing,  proportioning  and  pro-rating  costs 
of  all  kinds.    Successive  chapters  describe  methods 
of  construction  for  pole  line,  cable  construction, 
cable  splicing,    removing  old  line  and    renewal, 
underground  conduit,  and  miscellaneous  structures. 
Costs  are  given  for  every  part  of  the  work,  these 
costs  being  averaged  from  actual  cost  records  kept 
on  many  hundreds  of  jobs.    To  illustrate,  the  costs 
on  conduit  work  are  averaged  from  actual  costs 
kept  on  over  250,000  feet  of  underground   main 
conduit  and  laterals  and  on  over  550  vaults.    The 
costs  on  other  classes  of  work  are  based  on  similarly 
extensive  records.     Moreover,  these  costs  ars  item- 
ized and  classified.     Work  in  city  streets,  in  sub- 
urban towns,  on  long  distance  toll  line,  and  on 
farmer  line  is  given  separately.    The  costs  of  pole 
line  construction  are  given  separately  for  each  kind 
of  soil  and  each  size  of  pole;  the  costs  of  conduit 
work  are  separated  for  each  kind  of  soil,  each  num- 
ber of  ducts  and  each  class  of  streets;  the  costs  of 
cable  splicing  are  kept  separate  for  each  kind  of 
splice.    This  careful  classification  and  analysis  is 
carried  throughout  every  division  of  telephone  con- 
struction.   The  costs  are  actual  construction  costs 
— not  contract  prices  —  and  have  been  used  for 
making   hundreds    of    estimates.     Moreover    the 
author  in  a  concluding  chapter  tells  how  to  use  the 
costs  as  given  in  making  estimates,  taking  an  actual 
job  of  large  size  and  working  out  the  estimate  in 
detail  with  clear  explanations  of  all  the  considera- 
tions  to  be  kept  in  mind.    This  book  is  by  all  odds 
the  most  complete  and  systematic  record  of  costs 
for  any  one  class  of  construction  work  that  has 
ever  been  published. 

This  book  will  contain  some  300  pages  with  75 
illustrations  and  125  tables  of  cost  data. 

THE  MYRON  C.  CLARK  PUBLISHING  CO. 

355  Dearborn  Street,  Chicago,  Ul. 
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We  shall  welcome  any  news  notes  that 
our  readers  may  send  in.  Notes  of  con- 
tracts awarded,  bidding  prices,  etc.,  will  be 
especially  acceptable. 


BIDS  ASKED 
Bridges.  , 

■Mi  Opan.  See  laaue. 

May   21.  New  York.  N.   T May    18 

May  21.  Benton    Harbor,    Mich May    13 

May   22.  Red    BluCf,    Cal May  20 

May   25.  Minneapolis,    Minn May  20 

May    28.  Oawefco,    Mleh May  20 

May   2(.  UaOKum,  Okla. May     6 

May   27.  Chicago,   ni May     6 

May   27.  Colunibua,    Oe, Apr.    M 

.May   28.  Upper  Sandusky,  O May  20 

May    2$.  Rushvllle,    Ind May  20 

May    29.  lonla,    Mich May  20 

May   29.  Tarrytown,   N.    T May    18 

June    1.  Summit,  Pa May  20 

June    1.  Minneapolis,   Minn May  20 

June     1.  Salem,   Ind May  20 

June    I.Newport.    Ind May  20 

June    1.  Santa   Barbara,  Cal May  20 

June    1.  Letmnon,    Ind May  20 

June    1.  Kentland,    Ind May  20 

June    2.  Lima,    O May  20 

June    2.  Vicksburgr,    Miss May  20 

June    2.  Vincennes.    Ind May  20 

June    3.  Philadelphia,    Pa May  20 

June    S.Columbus,    O May  20 

June    4.  Goshen.    Ind May  20 

June    4.  Norwalk,    O May  20 

June    ».  Franklin,    Pa May  20 

BttildingB. 

May   80.  Fort   Spokane.   Wash Apr.    St 

May   80.  Tyler,     Tex Apr.    22 

May  20.  Port  Meade,  S.  Dak May     ( 

May   20.  Wheatland,  Ind May     6 

May  21.  Danville,   Pa.    May     < 

May  21.  Fort   Des  Moines,   la May     6 

May   81.  Buffalo,    N.    T Apr.    16 

May   21.  Brooklyn,    N.    T May    18 

May    21.  Milwaukee,   Wis May  20 

May   28.  Alexandria,    La May    IS 

May   22.  New    Lexington,    O May    13 

May  88.  Grand  Island.  Neb May     6 

May   22.  Oriska,   N.  Dak May     6 

May   23.  Fort   Learenworth.   Kan May     6 

May   22.  Patton,   Cal May     6- 

May    22.  PlttaburK.    Pa     May  20 

May    22.  Los   AnRelea.   Cal .May  20 

May    23.  Waterloo.    Ind .May  20 

May    23.  Los  Angeles,   Cal May  20 

May    26.  Pittsburg.    Pa May  20 

May    25.  Mc-Kees   Rocks,    Pa May  20 

May    2.5.  Durj-ea.    Pa May  20 

May    23.  Ml-ssoula,   Mont May  20 

May  25.  National  Soldiers  Home,   Va.. 

May     6 

May   25.  Fort  Meade,  S.  Dak May     6 

May   2S.  Chester,    S.    C Apr.    88 

May   25.  La    Crosse,    Wis Apr.    88 

May    25.  Fort    Oglethorpe,    Ga May    18 

May   25.  New   Castle,    Pa May    IS 

May    25.  Washington.    D.    C May    IS 

May    28.  Industry,    N.    T May    IS 

May   28.  Florence,    Ala Apr.    22 

May   86.  Agnew,   Cal May     6 

May    27.  Baltimore.   Md »Iay  20 

May    27.  Chicago,  III May  20 

May   27.  Geneva.   N.    T May    IS 

May    28.  Houston.    Tex Apr.    22 

May    28.  Fort  Myer,  Va May  20 

May    28.  New  York,  N.  Y May  20 

May  28.  National  Military  Home, 

Kan May  20 

May   29.  Fort   Andrews,    Mass May    IS 

May    89.  Boise.    Idaho    May    IS 

Hay   89.  Fort  Hancock.  N.   J May     6 

Hay  89.  Bremerton,  Wash May     6 

June    1.  Grand   Island,    Neb Apr.    89 

June    1.  Fort  Des  Moines.  la May     8 

June    1.  Columbus    Barracks,    O May   IS 


June 

June 

June 

June 

June 

June 

June 

June 

June 

June 

June 

June 

June 

June 

*une 

June 

June 

June 

June 

June 

June  10. 

June 

11. 

June 

12. 

June 

12. 

June 

14. 

June 

18. 

June 

17. 

June 

22. 

June 

24. 

June 

25. 

June 

30. 

Fort    Terry,    N.    T May   18 

Fort  Hancock,  N.  J May  20 

Carson  City,   Nev May  20 

Rolling   Fork,   Miss May  20 

Cincinnati,    la May  20 

Greensboro,  Ga May  20 

Fort  Barrancas,  Fla May  20 

Fort   Rosecrans,  Cal May  20 

Fort    Oglethorpe,    Ga May   IS 

Richmond.   Va Apr.     8 

Albany.    N.    T Apr.    8* 

New  Ulm,   Minn Apr.    8* 

Detroit,   Mich May     6 

New    York,    N.    T. May  80 

Wilkesbarre,    Pa May   18 

Dover,  N.   H Hay     t 

Ogden.   Utah   May  >  8 

Washington,   D.  C May  20 

New   Castle,    Pa May  20 

Fort   Slocum,  N.   T May  20 

Ogden,  Utah   May     < 

Fort  Sam  Houston,  Tex May  20 

San  Luis  Obispo,  Cal Hay  20 

St   Charles,   Mo May     ( 

West    Point,   N.   Y May  20 

Fort  Worth.   Tex May  20 

Newton,    Kan May    IS 

Provo,   Utah    May  20 

FayettevlUe.    Ark May  20 

Greenville,   Tex May  20 

MeadviUe,    Pa May  20 


Roads  and  Streets. 


May   20.  Huntingdon.  Pa May     t 

May   20.  Cincinnati,    O May   13 

May   80.  Brooklyn,    N.    Y May   18 

May   21.  Avalon,    Fa May    IS 

Blay   21.  Harrlsburg,  Pa May     8 

May    22.  Knoxville,    Tenn May  20 

May    22.  Ben  Avon,  Pa May  20 

May    23.  Harrlsburg.    Pa May  20 

May    23.  Rock   Island,    lU May  20 

Miay   23.  Baltimore,    Md May    18 

May    25.  Albert    Lea,    Minn May    IS 

May    25.  Smethport,    Pa Mar.    IS 

May    25.  Cincinnati,     O May  20 

May    25.  Laurimer,    Mich May  20 

May    25.  Milwaukee,    Wis May  20 

May    25.  Jollet,    III -. . . .  .May  20 

May    28.  Annapolis,   Md May  20 

May    26.  Oak   Park,  III May  20 

May    26.  Ironwood,   Mich May  80 

May    28.  New   York.   N.   Y May    18 

May   26.  Elizabeth,    N.    J May   IS 

May   26.  Wiiliamsport,  Pa.   Hay     6 

Hay   26.  Guifport,   Miss Apr.    88 

May   27.  Norrlstown,    Pa May     6 

May   27.  Bedford,  Pa May     6 

May    27.  Conneaut,  O May  20 

May    27.  Baltimore,   Md May  20 

May    28.  Chicago,    111 May  20 

May   28.  Brooklyn,  N.  Y May  80 

May    28.  New   York,   N.   Y May  20 

May    29.  Milwaukee,    Wis May  30 

May    29.  Winchester,    Ind May  20 

May    29.  Valparaiso.   Ind May  80 

May   29.  WestervlHe,    O May     6 

Hay   88.  Honesdale,    Pa May     6 

Hay   28.  Clarion,    Pa May     6 

May    29.  Pauling,    O May    IS 

May    30.  Qreenoastle,   Ind May  20 

June     1.  Doylestown,   Pa May  20 

June     1.  Fort    Stevens,   Ore May  20 

June    1.  Hackensack,  N.   J May  20 

June    1.  Vloksburg,    Miss May  20 

June     1.  Wiiliamsport,   Ind May  20 

June     1.  New  Castle,  Ind May  20 

June     1.  Lawrenceburg,    Ind May  20 

June     I.Decatur,    Ind May  20 

June     I.Atlanta.    Oa May  20 

June     1.  Fort  Pickens.  Fla May  20 

June    1.  Doylestown,   Pa.    May     6 

June    1.  Fort  Lyon,  Me May     6 

June    1.  Fort   Slocum.   N.   Y May     6 

.Tune    1.  Fort    Slocum.    N.    Y Apr.    82 

June     1.  New   Brunswick,  N.   J May    IS 

June     1.  Fort    Andrews,    Mass May    13 

June    1.  Tipton,    Ind May    13 

June    I.Jasper.    Ind May    13 

June    1.  Franklin,    Ind May   13 

June    1.  Fort  Benjamin  Harrison,   Ind., 

May   18 

June     2.  Wlnamac.    Ind May  20 

June     2.  Valparaiso,    Ind May  20 

June     2.  Paoll.  Ind May  20 

June    2.  Hrownstown.    Ind May  20 

June     3.  Peru.   Ind .'May  20 

June    4.  Frankfort,    Ind May    IS 

June     5.  Brookvllle.    Ind May  20 

June     5.  West    Chester,    Pa May  20 

June     5.  Tipton,    Ind May  20 

June     8.  Delphi.    Ind May  20 

June    8.  Crawfordsvllle,    Ind May   18 

June    S.Newark.    N.    J May   18 

June     8.  Cape  May   C.    H..   N.   J May  20 

June    9.  Portland,    Ind May   IS 

June  15.  Fort  Barrancas,   Fla May  20 

Sewers. 

May  20.  Cincinnati.    O May   13 

May  20.  Chicago.   Ill May   13 

May  21.  Brantford.    Ont May     6 

May  21.  Cairo,    111 May  20 


May 

22. 

May 

22. 

May 

22. 

Hay 

28. 

Hay 

88. 

May 

23. 

May 

25. 

May 

25. 

May 

26. 

May 

25. 

May 

26. 

Mav 

26. 

May 

26. 

May 

28. 

May 

26. 

SJay 

87. 

Mav 

2V. 

May 

27. 

Mav 

28. 

May 

88. 

May 

29. 

June 

1. 

June 

1. 

June 

2. 

June 

S. 

June 

3. 

June 

4. 

June 

4. 

June 

8. 

June 

8. 

June 

10. 

May 

20. 

May 

20. 

May 

21. 

May 

28. 

May 

25. 

Mav 

26. 

Mav 

25. 

May 

29. 

Mav 

30. 

June 

1. 

June 

1. 

June 

1. 

June 

1. 

June 

2. 

June 

2. 

June 

4. 

June 

6. 

June 

8. 

June 

9. 

June 

10. 

June  15. 

May 

80. 

May 

26. 

May 

80. 

Hay 

80. 

Hay 

21. 

May 

81. 

May 

22. 

May 

23. 

May 

23. 

May 

24. 

May 

25. 

May 

26. 

May 

27. 

June 

1. 

June 

1. 

June 

1. 

June 

1. 

June 

1. 

June 

1. 

June 

1. 

June 

1. 

June 

1. 

June 

2. 

June 

8. 

June 

4. 

June  10. 

June 

10. 

July 

13. 

July 

15. 
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Salt  Lake  City,   Utah May  80 

Ben  Avon,  Fa May  80 

Duluth,  Minn May  80 

Belolt.    Wte Apr.   M 

Ardmore,  Pa.   Iby     6 

Scranton,   Fa May  80 

East    Ehitherford,    N.    J.  ...Hay   18 

JoUet,   111 , Hay  80 

New  York,  N.  Y Hay  80 

Moorhead.   Minn May  20 

Bloomfleld,  la May  80 

Oak   Park,    III May  80 

Peeksklll,   N.    Y Hay  80 

New  York.  N.   Y Hay    18 

Qulfbort.   MiM Apr.    86 

Baltimore.   Md.    May     6 

Conneaut,   O May  80 

Louisville,   Ky May  80 

Johnson   City,  Tenn May  80 

Chillloothe,    O Hay   18 

St.   Louis,   Ho May  80 

Iron  Mountain,  Mich May  80 

Shelby,    N.    C May   18 

Frankfort,    Ind May  80 

Philadelphia,   Pa May  80 

Brooklyn,    N.    Y May    18 

Emsworth,   Pa May  80 

Atchison,   Kan May  20 

Sullivan,    Ind May   IS 

Aberdeen,  8.  Dak.   ...' May  80 

Oakland,    Cal May  80 

Water  Supply. 

Chicago,   IIL    Hay    18 

Canon   City,    Colo Apr.   88 

Fort   Assinnlboine,    Mont... Hay     6 

RoeweU.  N.  Hex May     6 

Moorhead,  Minn Hay  80 

Carrollton,  Ky May  80 

Jollet,   111 May  80 

Owego,   N.    Y May  20 

Columbus,    Miss Apr.    38 

Fort    Monroe,   Va May   IS 

Shelby,    N.    C May    13 

Grand   Forks,   N.   Dak May  20 

Fort  Mason,  Cal May  20 

Grafton,  N.  Dak May  20 

Grafton.  N.  Dak May  80 

Milwaukee.    Wis May  20 

Neosho,    Mo May   18 

Velva,  N.  Dak May  20 

Kimberly,  Nev May  20 

Baltimore,    Md May  20 

Fort  St.  Philip,  La.  . . .'. May  20 

MlsceUaneoas. 

Fort  Ontario,  N.  T., 

Fence,  Apr.    16 
Fort  Pickens,  Fla.. 

Sea  Wall,  Apr.   8* 
Baltimore,   Md., 

Boat  Repairs,  May    IS 
Baltimore,  Md., 

Bulkhead,  May   IS 
Brooklyn,  N.  Y.. 

Wall.  May   18 
Greenville.  Tenn.. 

Flag  Stare,  May     6 
Minneapolis,    Minn.. 

Wire   Fence,  May  20 
Key  Weet,   Fla., 

Jetty   Work,  Apr.   8* 
Washington,  D.  C. 

Steamers.  May     6 
Eldora.  la.. 

Concrete  Chimney.  May  20 
Syracuse,  N.  Y., 

Garbage  Disposal,  May  20 
Bowling  Green.  O.. 

Concrete  Wall.  May  20 
Washington  Barracks.   D.   C., 

laying  Cable,  May    13 
Fort  Standlsh,  Hiss.. 

Wharf,  May      6 
Fort  Lyon,  Me., 

Wharf.  May     6 
Fort  Bodman.   Mass., 

Wharf   Work,  Apr.    89 
Fort  Slocum,  N.  Y.. 

Sea  Wall,  Apr.    88 
Fort  Mansfleld,   R   I.. 

Repairing   Bulkhead,  May   13 
Fort  Michle,  n!   Y., 

Signal    Tower,  May   13 
Boston,   Mass., 

Lock  Gate  House,  May    13 
Reno,  Nev., 

Power  House,  May  20 
Carthage,   O., 

Arc    Lighting   System,  May  20 
Toronto,   Ont., 
Power   Transmission    Line.  May  20 
New  York.  N.   Y.. 

Rondout   Siphon,  May    13 
New  London,  Conn., 

Light  House,  May    13 
Memphis,    Tenn.,  1 

Levee  Work,  May   13 
Washington,  D.  C. 

Launches,  May  20 
Harrisonburg,   la.. 

Lock   and   Dam,  May    13 
Sunnyside,   Wash., 
Wasteway  Channel,   Etc.,  May    IS 
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Bxcavation,  Earth  and  Rock. 

May   20.  Brooklyn,   N.    T., 

DredKlng,  May   13 
May    20.  Brooklyn,   N.   T., 

Grading,  May    IS 
May   21.  Boston,    Mass., 

DredglOK,  Apr.    29 
May    22.  Winchester,   Ind., 

Ditch  Work,  May  20 
May    23.  Butler.   O., 

Ditch,  May  20 
May   25.  New  York,  N.  Y., 

Embankment,  May  20 
Hay   26.  St.   Paul,  Minn., 

Ditch  Work,  May     6 
May   27.  Evanaton,    111.. 

Excavation,  Etc.  May    13 
May   27.  Chicago,  III.. 

Excavation,  Dock,  May    13 
May    27.  Crookston.  Minn., 

Ditch,  May  20 
May    27.  Montlcello,  Ind., 

Ditch  Work.  May  20 
May   29.  Wilmington.   Del- 
Dredging,  May     6 
May    30.  Bluffton,  Ind., 

Ditch,  May  20 
June    1.  Jackson,  Minn., 

Ditch  Work,  May  20 
June    1.  Oanabruck   Center,    Ont., 

Drain,  Apr.    22. 
June    1.  Fort   Slocum,   N.    T., 

rairth    Filling,  Apr.    22 
June    1.  Fort  H.  O.  Wright.  N.  Y., 

Grading,  May    13 
June    1.  Fort  Monroe,  Va., 

Filling,  May    13 
June    1.  Eldora,   la.. 

Ditch,  May   13 
June    3.  Elk  Point,   S.   Dak., 

Ditch,  May  20 
June    4.  St.  Paul,  Minn., 

Ditch  Work,  May  20 
June  10.  Fort   Dodge,    la.. 

Tile    Drain,  May    13 
June  10.  Fairmont,  Minn., 

Ditch  Work,  May  20 

June  16.  Memphis,  Tenn.,  . 

Levee    Work,  May  20 


Mattrial8,Machiiies,SapplleB,Tool8,Btc. 

May   20.  New  Orleans.  La.. 

Boiler  Plant.  May     6 
May    20.  Galveston,   Tex., 

Fire  Engine,  May    13 
May    21.  Reading,   Pa., 

Paving  Materials,  May  20 
May   22.  Waurlhe.  Okla., 

Pipe,  Valves,   Etc.,  May  20 
May    22.  Minneapolis,  Minn., 

Lumber,  May  20 
May    22.  Wilkesbarre,   Pa., 

Elevators,  May   IS 
Hay    23.  WsLShington.    D.    C. 

Electrical  Supplies,  May     6 
Hay   2S.  Washington,  D.  C, 

Hoisting   Engines,   Etc.,  May     6 
May   25.  Syracuse,  N.   Y.. 

Pipe,  May  20 
May    25.  New  York,  N.  Y.. 

Mooring  Posts,  May  20 
May    26.  Ely,    Nev., 

Pumps,  Pipe,  Etc.,  May  20 
May    26.  New   York,  N.  Y., 

Broken    Stone,  May    13 
May   27.  Superior,  Wis., 

Metal  Vault  Shelving.  May     6 
Hay   27.  Leavenworth,    Kan., 

EHectrlcal  Supplies,  May     6 
May   27.  San  Francisco,   Cal., 

Asphalt  Plant.  May  20 
May    28.  New  York,  N.  Y.. 

Broken  Stones,  May  20 
May    28.  Galveston,  Tex., 

Pumping  Equipment.  May    13 
June    1.  Sandusky,  O., 

Boilers,  May    13 
June    1.  Benlcia,    Cal.. 

Cement,    Lumber,   Etc.,  May    13 
June     1.  Washington,    D.    C, 

Portland    Cement,  Apr.    29 
June    1.  Yonkers,  N.  Y., 

Pipe  and  Specials,  May  20 
June    1.  Decatur.   Ind., 

Crushed  Stone.  May  20 
June    2.  Washington,   Ind.. 

Gravel,  May  20 
June    2.  Cincinnati,   O.. 

Pipe,  Castings,  May   13 
June    2.  Washington.    D.    C,     „ 

Pumps,   Tie  Plates,  Etc.,  May    IS 
June    3.  TompklnsviUe,   N.   Y., 

Supplies,  May    13 
June    6.  New  Orleans,  la.. 

Rock.  May  20 
June     7.  Easton,  Pa., 

Fire  Hose.  May  20 
June    8.  Watertown.  Mass.. 

Iron,   Steel.  Lumber.  May  20 
June    9.  New  Orleans,   La.. 

Lumber.    Piling.    Etc.,  May    17 
June     9.  Fort  Wood.   N.   Y.   H.. 

Engine.  May  20 


June  16.  Qulncy,  Uaaa., 

Electric  Hotota,  Apr.     S 
June  SO.  New  Orleans,   La.. 

Machinery,  Apr.    K 

BIDS  ASKBD 
Bridges. 

Bids  are  asked  on  following  work,  the 
nates  being  arranged  alphabetically  by 
states: 

Red    Bluff,    Cal Until   May  22,    by   Clerk 

County  Superior  Court,  for  constructing 
bridge  over  Deer  Creek. 

Santa  Barbara,  Cal.— Until  10  a.  m..  June 
1,  by  C.  A.  Hunt,  County  Clerk,  for  con- 
structing bridge  over  Santa  Maria  River  in 
the  5th   Road  District. 

Qoshen,  Ind. — Until  June  4,  by  County 
Commissioners,  for  constructing  24  bridges. 
An  appropriation  of  313,500  has  been  made 
for  the  work. 

Kentland,  Ind. — Until  noon,  June  1,  by 
County  Commissioners,  for  constructing  Ave 
concrete  .bridges  and  abutments.  Lewis  S. 
Alter,  Engineer. 

Lebanon,  Ind. — Until  June  1,  by  County 
Commissioners,  for  constructing  eight 
bridges. 

Rushvllle,  Ind.— Until  11  a.  m..  May  28,  by 
County  Commissioners,  for  construction  and 
repair  of  a  number  of  bridges. 

Newport,  Ind.— Until  10  a.  m.,  June  1,  by 
County  Auditor,  for  construction  of  bridge 
and  abutments. 

Salem,  Ind. — Until  1:30  p.  m.,  June  1,  by 
Sam  G.  Ellis,  County  Auditor,  for  construc- 
tion of  two  steel  bridges. 

VIncennes,  Ind. — ^Untll  2  p.  m.,  June  2,  by 
County  Auditor,  for  constructing  bridge. 

Ionia,  Mich.— Until  10  a.  m..  May  29,  by 
County  Clerk,  for  the  removal  of  one 
wrecked  steel  span,  and  old  abutment  of 
bridge,  for  the  rebuilding  of  one  new  con- 
crete abutment,  and  the  construction  and 
erection  complete  of  one  new  steel  span, 
with  concrete  floor.  C.  1.  Goodwin,  Chair- 
man  Committee. 

Minneapolis,  Minn. — Until  11  a.  m..  May 
25,  by  Hugh  R  Scott.  County  Auditor,  for 
constructing  bridge  No.  330. 

Minneapolis,  Minn. — Until  11  a.  m.,  June  1, 
by  Hugh  R  Scott.  County  Auditor,  for  but.  .- 
Ing  bridge  No.    11. 

Vicksburg,  Miss. — Until  noon,  June  2,  by 
J.  D.  Laugnlln,  Chancery  Clerk,  for  building 
two  wooden  bridges. 

Oswego,  N.  Y.— Until  2  p.  m..  May  26.  by 
John  Smith,  Commissioner  of  Works,  for 
construction  of  bridge  over  the  Oswego 
River  at  Utica  St.  Certlfled  check  for  $3,01)0 
required  with  bid. 

Columbus,  O. — Until  June  3,  by  F.  M. 
Sayre,  County  Auditor,  for  constructing  con- 
crete arch  in  Clinton  Township;  also  for 
constructing  several  other  bridges. 

Lima,  O. — Until  June  2,  by  County  Com- 
missioners, for  constructing  bridge  over  Ot- 
tawa  River  In   German  Township. 

Norwalk,  O. — Until  noon,  June  4,  by  Coun- 
ty Commissioners,  for  construction  of  a 
reinforced  concrete  arch  bridge,  over  the 
Vermilion  River,  at  Wakenian.  The  bridge 
win  be  of  the  ribbed,  three  hinged,  open 
spandrel  type,  145  ft.  span  center  to  center 
of  end  hinges  and  220  ft.  long  over  all.  The 
roadway  will  be  18  ft.  wide.  Wilbur  J. 
Watson,  Consulting  Engineer,  Citizens  Bldg., 
Cleveland,  O.  Plans  and  specifications  on 
file  at  office  of  Engineering-Contracting,  365 
Dearborn  St.,  Chicago,  111. 

Upper  Sandusky,  C— Until  May  28,  by  J. 
N.  Traxler,  Count"  Auditor,  for  the  erection 
of  one  steel  bridge  superstructure  and  build- 
ing stone  abutments  as  follows:  One  bridge 
over  the  Sandusky  River  In  Pitt  Township, 
known  as  the  Coon  bridge. 

Franklin,  Pa. — Until  noon,  June  9,  by 
County  Commissioners,  for  constructing 
bridge  .In   Scrubgrass  Township. 

Philadelphia,  Pa. — Until  noon,  June  3.  by 
George  R.  Stearns,  Director  Public  Works, 
for  work  under  Schedule  A.  bridges.  Speci- 
fications from  Chief  Engineer  Bureau  of 
Surveys,  City  Hall. 

Summit  (P.  C,  Spartansburg),  Pa.— Until 
2  p.  m.,  June  1.  by  L.  C.  Schuwerh,  for 
constructing  concrete  arch  bridge  fqr  Sum- 
mit Township. 


BoUdiiita. 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Fayette,  Ark.— Until  3  p.  m..  June  24,  by 
James  Knox  Taylor.  Supervising  Architect, 
Washington,  D.  C..  for  the  construction  com- 


plete of  the  U.  S.  Post  once  at  Fayette- 
vllle. 

Fort  Rosecrans,  Cal. — ^Untll  June  2,  by  LL 
E^arl  McFarland,  Constructing  Q.  M..  tor 
construction,  plumbing,  heating,  electric  wir- 
ing and  fixtures  for  post  exchange  and  gym- 
nasium  building,  at  Fort  Rosecrans. 

Los  Angeles,  Cal. — Until  3  p.  m..  Hay  % 
by  Board  of  Education,  N.  S.  AverlU.  Secre- 
tary, for  construction  of  an  eight-room  school 
building. 

Los  Angeles,  Cal. — Until  noon.  May  23.  by 
Board  of  Trustees  of  the  Belvedere  School 
District  at  the  office  of  Geo.  F.  Coeterixas. 
Architect,  Room  401  Henne  Bldg.,  No.  121 
West  Third  St.,  Los  Angeles.,  for  coDstnic- 
tlon  of  an  addition  of  eight  rooms  to  the 
Belvedere   District    School    Building. 

San  Luis  Obispo,  Cal. — ^Until  9  a.  m.,  June 
12,  by  Leroy  B.  Smith,  Secretary,  Trusteet 
of  the  California  Polytechnic  School,  for  tht 
erection  of  a  dormitory  and  a  creamery. 

Washington,  O.  C— Until  11  a.  m.,  June  1 
by  Major  M.  Gray  Zallnskl,  Depot  Quarter- 
master, Washington,  for  renewing  slate  roof 
on  tnanslon,  Arlington  National  Cemetery. 

Fort  Barrancas,  Fla.— Until  11  a.  m.,  Jum 
1,  by  Capt.  D.  W.  Hand,  Constructing  Q.  M.. 
for  labor  and  material  for  construction  of 
railway  station  at  this  post. 

Greensboro,  Ga. — Until  June  1,  by  J.  H. 
McWhorter,  Clerk,  for  erection  of  a  school 
building. 

ChielnnatI,  la.— Until  June  I,  by  H.  S. 
Jaquts,  City  Clerk,  for  erection  of  2-story 
brick  building  to  be  used  as  a  town  hall. 

Chicago,  III.— Until  11  a.  m..  May  27,  by 
Department  Public  Works.  224  City  Hall,  for 
steam  heating  work  for  (1)  new  isolatioB 
hospital,  34th  and  Hamlin  Ave.,  for  <2>  3«tb 
and  California  Ave.  police  station,  for  (SI 
76th  and  Jackson  Ave.  police  station,  and  tor 
<4)   12th  and  Union  St.  bath  house. 

Waterloo,  Ind.— Until  May  23,  by  Board  of 
Education,  Geo.  W.  Croolu,  for  erection  oft 
high  school  building. 

National  Military  Home,  Kan, — ^Untll  dood. 
May  28,  by  Major  W.  W.  Martin.  Treasurer, 
western  branch,  N.  H.  D.  V.  S..  NatloosI 
Military  Home,  for  furnishing  material  and 
labor  for   constructing  a   conservatory. 

Baltimore,  Md.— Until  11  a.  m..  May  27.  b; 
Edward  D.  Preston.  Inspector  of  Buildings. 
City  Hall,  for  erection  of  a  Oeld  building  to 
Latrobe  Park. 

Rolling  Fork,  Miss. — Until  noon,  June  1.  by 
Geo.  W.  West,  Clerk  County  Supervisors,  lor 
building  another  story  to  the  Jail  and  (or 
new  cages  for  the  same. 

Missoula,   Mont UnUl  May  25,    by  W.  H 

Smith,  County  Clerk,  for  erection  of  county 
court  house. 

Carson  City,  Nev.— Until  June  1.  by  the 
State  Board  of  Prison  Commissioners.  J.  W 
Legate,  Clerk  Capital,  Carson  City;  for  tin 
furnishing  and  installation  of  approximately 
20  ]all  cells. 

Fort  Hancock,  N.  J.— Until  2  p.  m..  June 
1,  by  Capt.  M.  M.  Falls,  Constructing  Q.  M. 
for  placing  heating  apparatus  In  variotn 
buildings  at  this  post. 

Fort  Slocum,  N.  Y.— Until  10  a.  m..  June 
10,  by  Constructing  Q.  M.,  for  construction, 
plumbing,  steam  heating  and  electric  wlrrtj 
of  one  administration  building  and  one  driO 
hall  and  gymnasium. 

New  York,  N.  Y.— UnUI  3  p.  m.,  June  i 
by  James  Knox  Taylor,  Supervising  Archi- 
tect, Washington,  D.  C,  for  the  Instatlatlae 
of  an  interior  conduit  and  wiring  system  for 
vacuum  tube  lighting  In  the  basement  of 
the  U.  S.  Court  House  and  Post  Office  bund- 
ing. New  York. 

New  York,  N.  Y.— Until  2:30  p.  m..  M»y 
28.  bv  Robert  W.  Hebberd.  Commissioner  of 
Charities,  foot  of  E.  26th  St..  for  the  con- 
struction and  entire  completion  of  a  staff 
house,  and  the  extension  of  two  tubepculosH 
Infirmaries,  for  the  Metropolitan  Hoeplial 
District,  Blackwells  Island,  Borough  of  Man- 
hattan. 

West  Point,  N.  Y.— Until  noon.  June  14.  by 
Quartermaster,  U.  S.  A..  West  Pblnt.  for 
erecting  one  set  of  double  civilians'  quar- 
ters. 

Ouryea,  Pa.— Until  8  p.  m..  May  25.  by  C 
D.  Evans,  Secretary,  for  constructing  school 
L.   Hancock,   Scranton,   Pa.,  is  Architect. 

Meadvllle,  Pa.— Until  3  p.  m..  June  30,  by 
James  Knox  Taylor.  Supervising  Architect 
Washington.  D.  C,  for  construction,  includ- 
ing plumbing,  gas  piping,  beating  apparatus 
electric  conduits  and  wiring  of  V.  S.  Post 
Office  at  Meadvllle. 

Pittsburg,  Pa.— Until  2:30  p.  m..  May  !». 
by  EdwaiS  G.  Lans,  Director  Department 
Public  Safety,  for  the  erection  of  three  Hre 
engine  houses. 

New  Castle,  Pa.— Until  noon.  June  10.  by 
Board  of  Education,  W.  J.  Chain,  Secretary. 
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for  oonstructing  high  school.     W.  G.  Eckles, 
Architect, 

MeK««s   Rocks,   Pa Until  May  25,   by   J. 

Merts,    President    Board    of    Education,    for 
oonstructing  school. 

Plttoburg,  Pa.— UnUl  10  a.  ro.,  May  22,  by 
A.  B.  Shepherd.  Director  Public  Works,  for 
construction  of  a  brick  recreation  building 
at  Washington  Park. 

Fort  Sam  Houston,  Tex. — ^UntU  11  a.  m., 
June  11,  by  L.  J.  Fleming,  Constructing  Q. 
M.,  for  the  construction  at  Fort  Sam  Hous- 
ton of  eight  cavalry  stables,  one  quarter- 
master stable,  one  field  staff  and  band  stable 
and  one  bakery. 

Fort  Worth,  Tex.— UnUl  3  p.  m..  June  1«. 
tty  James  Knox  Taylor,  Supervising  Archi- 
tect, Washington,  D.  C,  for  Installation  of 
plumbing,  gas  piping,  etc.,  in  extension  to 
U.  S.  Post  Office  and  Court  House  at  Fort 
Worth. 

Greenville,  Tex.— Until  3  p.  m.,  June  2S,  by 
James  Knox  Taylor,  Supervising  Architect, 
Washington,  D.  C,  for  construction  complete 
of  the  U.  S.  Post  Office  at  Greenville. 

Prove,  Utah. — Until  3  p.  m.,  June  22,  by 
James  Knox  Taylor,  Supervlsine  Architect. 
Washington,  D.  C,  for  the  construction.  In- 
cluding plumbing,  gas  piping,  heating  ap- 
paratus, electric  conduits  and  wiring,  of  U. 
S.    Post  Office  at  Provo. 

Fort  Myer,  Va.— Until  11  a.  m..  May  28,  by 
Capt.  B.  B.  Hyer,  Constructing  Q.  M.,  for 
construction  of  stable  guard  and  shop  and 
extension   to  wagon   shed. 

Milwaukee,  Wis.— Until  noon.  May  21,  by 
Park  Commissioners,  Frank  P.  Schumacher, 
Secretary,  for  constructing  pavilion  In 
Franklin  Square. 

Roads  and  Streets. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  toy 
•tiktes: 

Fort  BarraneaSiFla. — ^Until  11  a.  m.,  June 
15,  by  Capt.  D.  W.  Hand,  Constructing  Q. 
M.,  for  construction  of  new  concrete  walks 
at  this  i>ost. 

Fort  Pickens,  Pla.— Until  June  1,  by  Capt. 
£>.  W.  Hand.  Constructing  Q.  M.,  U.  S.  A., 
for  constructing  plank  roads  at  this  post. 

Atlanta,  Ga,— Until  8  p.  hi.,  June  1.  by 
City  Clerk,  for  about  3,200  sq.  yds.  of  re- 
pavlng  with  creosoted  wood  block.  R.  M. 
Clayton.   City  Engineer. 

Chicago,  III.— Until  11  a.  m..  May  28,  by 
Depeutment  Public  Works.  224  City  Hall,  for 
maJclns  repairs  to  asphalt  pavements  during 
the  term  ending  Dec.  31,  1908. 

Jollet,  III.— Until  10  a.  m^  May  25,  by 
Board  Local  Improvements,  Wm.  S.  Welch, 
Clerk,  for  constructing  brick  pavement  on 
Morgan  St. 

Osk  Park,  III.— Until  8:30  a.  m..  May  26, 
by  Board  Local  Improvements,  B.  C.  Brand- 
stadt.  Secretary,  for  constructing  brick 
pavement  and  granite  concrete  combined 
curb  and  gutter  on  William  St.;  also  for 
similar  work  on  72d  Ave. 

Rock  Island,  III.— Until  9  a.  m..  May  23, 
by  H.  C.  Schaffer,  President  Board  Local 
Improvements,  for  paving  with  asphalt  42d 
St..   from  7th  Ave.  to  9th  Ave. 

Brookvllle,  Ind. — Until  1  p.  m.,  June  6,  by 
Chas.  A.  Miller,  County  Auditor,  for  con- 
struction of  11,950  ft.  of  road. 

Brownstown,  Ind. — Until  1  p.  m.,  June  2, 
by  H.  W.  Wacker.  County  Auditor,  for  con- 
structing 10,560  ft.  of  gravel  road. 

I3ecatur,  Ind. — Until  10  a.  m.,  June  1,  by 
County  Commissioners,  for  construction  of 
two  macadam  roads. 

Delphi,  Ind. — Until  1  p.  m.,  June  6,  by 
M.  G.  Haun,  County  Auditor,  for  construc- 
tion of  about  4,752  ft.,  of  gravel  road  and 
15,751  ft.  of  macadam  road. 

Qrecneastle,  Ind. — Until  11  a.  m..  May  30, 
by  D.  V.  Moffatt,  County  Auditor,  for  con- 
structing 2.026  ft.  of  macadam  road  In  Green- 
cnstle  Township;  also  for  11,931  ft.  of  gravel 
road  along  county  line,  and  for  1,389  ft.  of 
macadam    road   in   Greencastle   Township. 

Lawrenceburg,  Ind. — Until  noon,  June  1,  by 
Wm.  S.  Fagaly,  County  Auditor,  for  im- 
provement with  crushed  stone  of  6,820  ft.  of 
highway. 

New  Castle,  Ind — Until  June  1,  by  Wm. 
L,.  Risk.  County  Auditor,  for  improvement 
of  certain   highways. 

Paoll,  Ind. — Until  2  p.  m.,  June  2,  by  Alvln 
B.  Ham.  County  Auditor,  for  constructing 
gravel   road. 

Peru,  Ind.— Until  10  a.  ra.,  June  3,  by 
Commissioners  of  Miami  County  and  How- 
ard County,  for  improvement  of  county  line 
highway,  2V4   miles  long. 

Tipton,  Ind. — Until  10  a.  m..  June  5,  by 
J.  E.  Barlow,  County  Auditor,  for  construct- 


ing two  gravel  roads  of  a  total  length  of 
12,100  ft. 

Valparaiso,  Ind. — Until  10  a.  m.,  June  2, 
by  Stephen  P.  Corboy,  County  Auditor,  for 
constructing  three  macadam  roads  of  a  total 
length  of  6.38  miles.  Roads  are  to  be  12  ft. 
wide  of  8  In.  limestone  macadam.  O.  F. 
Stlnchfleld.  County  Surveyor. 

Wllllamsport,  Ind — Until  1  p.  m.,  June  1, 
by  R.  L.  Winks,  County  Auditor,  for  Im- 
proving 10,655  ft.  of  road. 

Winchester,  Ind.— Until  1  p.  m..  May  29, 
by  Common  Council,  for  grading  and  filling 
East  Washington  St. 

WInamac,  Ind. — ^Untll  noon,  June  2,  by 
Ellis  S.  Rees,  County  Auditor,  for  grading, 
graveling,  etc.,  extensions  of  three  gravel 
roads. 

Annapolis,  Md. — Until  noon.  May  26,  by 
W.  W.  Webb,  County  Clerk,  for  curbing  and 
paving  with  vitrified  brick  or  granite  bloek 
or  macadam  one-third  mile  of  the  Light 
Street  Road. 

Baltimore,  Md.— Until  11  a.  m.,  May  27,  by 
Commissioners  for  Opening  Streets,  Hoen 
BIdg.,  to  grade  curb,  gutter  and  pave  with 
vitrified  brick,  sheet  asphalt,  asphalt  blocks 
or  bitulithlc  30th  St.  from  Charles  St.  to  St. 
Paul  St. 

Ironwood,  Mich.- Until  May  26,  by  W.  D. 
Snyder,  City  Clirk,  for  oonstructing  7,000 
sq.   yds.   of   tar  macadam   pavement. 

Laurlum,  Mich. — Until  8  p.  m..  May  25,  by 
Village  Clerk,  for  paving  part  of  Hecla  St. 
with  concrete. 

Vicksburg,  Miss Until  7:30  p.  m.,  June  1, 

by  H.  J.  Trowbridge,  City  Clerk,  for  paving 
with  vitrified  brick,  bitulithlc  and  asphalt, 
and  to  sewer  portions  of  Mulberry  St.,  Clay 
St.   and  South  St. 

Cape  May  C.  H.,  N.  J.— Until  noon,  June  8, 
by  County  Freeholders,  Anthony  B.  Smith, 
Director,  for  constructing  4.264  miles  of 
gravel  road.  R.  Fendall  Smith,  County  En- 
gineer, Ocean  City,  N.  J. 

Hackensack,  N.  J.— Until  11  a.  m.,  June  1, 
by  Joint  County  Board,  James  P.  McGovem. 
Secretary,  for  macadamizing  portion  of  th^ 
Belleville    Turnpike. 

Brooklyn,  N.  Y — Until  3  p.  m.,  May  28,  by 
Park  Board,  Arsenal  Bldg.,  5th  Ave.  and 
64th  St.,  New  York,  for  labor  and  materials 
necessary  to  repair  asphalt  roadways  of 
Glenmore  Ave.  and  eastern  Parkway  ex- 
tension, also  walk  in  Prospect  Park,  Bor- 
ough    of     Brooklyn.       Security    required    Is 

New  York,  N.  Y.— Until  3  p.  ra.,  May  28, 
by  Park  Board,  Arsenal  Bldg.,  5th  Ave.  and 
64th  St.,  for  raising  the  grade  of  the  loop 
in  Riverside  Drive  at  127th  St.,  and  other 
work  Incidental  thereto.  Security  required  Is 
17,000. 

Cincinnati,  O. — Until  noon.  May  25.  bv 
Board  Public  Service,  John  J.  Wenner,  Clerk, 
for  the  following  work:  Grading,  curbing 
and  paving  with  wood  blocks  on  Qlenway 
Ave.,  bond  for  $15,000  with  bid;  grading, 
curbing  and  paving  with  wood  blocks  on 
Beckman  St..  bond  for  35,000  required  with 
bid;  resurfacing  with  asphalt  on  8th  St., 
bond  for  11.000  with  bid;  grading,  curbing 
and  paving  with  wood  blocks  on  Grant  St., 
bond  for  31,000  required  with  bid. 

Conneaut,  O. — Until  noon.  May  27,  by  this 
city,  for  paving  four  streets. 

Fort  Stevens,  Ore.— Until  2  p.  m..  June  1, 
by  the  Constructing  Q.  M.,  for  the  rebuilding 
of  a  3-ln.  plank,  or  the  construction  of  a 
macadamized  12-ft.  roadway,  approximately 
2,860  lin.  ft.  in  length,  at  Fort  Stevens. 

Ben  Avon,  Pa. — Until  5  p.  m..  May  22,  by 
Hudson  F.  Layton,  Borough  Engineer,  413 
Fourth  Ave..  Pittsburg,  Pa.,  for  grading, 
curbing  and  macadamizing  four  streets  in 
this  borough. 

Ooylestown,  Pa. — Until  June  1,  by  State 
Highway  Department,  Harrisburg,  Fa.,  for 
constructing  following  state  roads  in  Bucks 
County:  Longharne  Borough,  three  sec- 
tions— Winchester  Ave..  1.066  ft.;  Maple 
Ave.,   3,637  ft.;    Bellevue  Ave.,    4,127   ft. 

Harrisburg,  Pa. — Until  noon.  May  23,  by 
W.  H.  Lynch,  City  Highway  Commissioner, 
for  paving  and  curbing  sections  of  nine 
streets,  and  for  resurfacing  one  street. 

West  Chester,  Pa.— Until  June  5,  by  State 
Highway  Department,  Harrisburg,  Pa.,  for 
construction  of  following  state  roads  In 
Chester  County:  Penn  Township,  20,360  ft.; 
New  London  Township,  10,120  ft.;  Kennett 
Township,  1,755  ft;  B:ast  Coventry,  16,685  ft. 

Knoxvllie,  Tenn. — Until  noon.  May  22,  by 
S.  D.  Newton,  City  Engineer,  for  paving 
with  brick,  asphalt,  bitulithlc  or  asphaltic 
concrete  pavements  about  10,000  sq.  yds.  of 
streets. 

Milwaukee,  Wis.— Until  10:30  a.  m..  May 
25.  by  Board  Public  Works,  Charles  J. 
Poetsch.   Chairman,    for  paving   roadway   of 


Reed  St.  with  granite  blocks  on  concrete 
foundaUon.  Certified  check  for  $2,000  re- 
quired with  bid. 

Milwaukee,  Wis.— Until  10:30  a.  m..  May 
29,  by  Board  Public  Works,  Charles  / 
Poetsch,  Chairman,  for  removing  defective 
wooden  sidewalks  and  replacing  them  with 
cetnent  concrete  sidewalks,  In  the  First,  Sec- 

SSS'eK-x^'}.^^''-  ^'"^-  «'-*»''  «-""»> 
Sewers. 

>»?"■  if  *•*•*  °"  foUowln*  werk,  the 
atotSi-         '     "Taiyied     alphabeUoally     by 

R,S!i5'"S?'K,?"-^"l"'  ^L'-  "»■•  June  10,  by 
Board    Public    Works,    Walter    B.    Fawcett 

f^^i"Z'..'°£.'"*".'*'"".'=l'°^  Intercepting  sew- 
Stree"  ""    """*'   °"    ^^^ 

I  ^'?»"!*'*'<*'  '■•-Until  7  p.  m..  May  26,  by 
u.hS'-  ?'e''»°"v  City  Clerk,  for  material  and 
labor  for  construcUng  2,880  lin.  ft.,  12  in 
pipe  sewer. 

Cairo,  Ill.---Untll  10  a.  m..  May  21  by 
IS?J?.--^''"i  Improvements,  Ernest  Nordinan, 
ffnl^t'*.'^'   '""^  constructing  pipe  sewers  and 

SSdVhSt^^t  "''"*"'  '~'""°  "«   «t^««' 

Bn.1'Ji***  Ill.-Until  10  a.  m..  May  25,  by 
Board  Local  Improvemonto,  Wm.  S.  Welch 
Clerk,  for  constructing  sewer  In  B^er  Ave- 

Oak  Park,  III.— Until  8:30  a.  m  Mav  !« 
^7,^,'^^  ^^r^  Improvements,  a  C.  B^d: 
f,^*'?.'irfh''=S,XaJS!"  ~"t^""'»K  P'Pe  ^er 

Frankfort,  Ind.— Until  2  p.  m.,  June  2  bv 
m.°plpe«wer.*^"''  *^'*''''  '""  '=<'"tructinK  12 
o  ^dP"^"'?"'  'n«-— Until  7  p.  m..  May  29  by 
?!.i?ii^'^',",*-  9}%  Clerk,  for  constructing 
3.214    Un.    ft.    vitrified    pipe    sewer     averasS 

w.?i\?.4"«<'|."»"!<l  check  f"'lo5  re^uhld 
with  bid.    G.  F.  Stinchfield,  City  Engineer 

Atchison  Kan^— Until  2  p.  m.,  June  4  by 
State  Board  of  Control,  F.  *W.  knapp  Secre- 
tary, Topeka,  for  materials  and  construction 
Slwt'P"^.  *"""•■  "'.'«'■  »"d  contact  beds  for 
v^^^  f  I't?"^   P"^'  at   Soldiers'   Orphans' 

SSTIii.i^'  .■"?.•.  f'"J»  at  InsUtutloh  and 
witn  State  Architect,  Capitol,  Topeka. 

Louisville,  Ky.— Until  noon.  May  27  by 
Commissioners  of  Sewerage.  J.  B.  F  Breed 
S^Jf/H^*'?^^""'  Equitable  Bidg.,  fbr  {h??on: 
structlon  of  a  sower  known  as  the  Cave  HtU 
Cemetery  Sewer  and  Drain,  Contract  No.  7. 
Jf^^.^.^S*  »°°°?'*,"  "nalnly  of  a  drain  con- 
structed of  reinforced  concrete  6  ft  2  In 
wide  by  4  ft  11  In  high.  1,700  ft  long  audi 
f,J-  *  "•.^'.'*®  ^'  2  ft  7  In.  high,  r,440  ft! 
long  Including  an  outiet  structure  and  con- 
necting chamber,  and  a  vitrified  pipe  sewer 
12  in.  in  diameter.  1.700  ft  long  and  10  in. 
n  diameter.  1,440  ft.  long.  'Ae  principal 
items  in  the  Engineers  estimate  of  the  work 
are  approximately  as  follows:  Excavation 
3,155  an.  ft;  concrete.  1,000  cu.  yds  ;  rein- 
forcing steel  bars.  56,500  lbs. 

.  '[?'?  4?-.  PyP',  La.— See  under  Bids 
Asked — Water  Supply. 

Iron  Mountain,  Mich.— Until  1  p.  m.,  June 
1,  by  John  B.  Calvl,  City  Clerk,  for  the  con- 
struction and  laying  of  a  relnfor<«Bd  concrete 
sewer,  48  Ins,  in  Inside  diameter,  length  2,896 
ft.  Ofilclal  advertisement  will  be  found  else- 
where In  this  issue. 

Duluth,  Minn. — Until  10  a.  m.,  May  22,  by 
Board  Public  Works,  R.  Murchlson,  Clerk, 
for  constructing  sanitary  sewer  in  7th 
Street;  also  for  sewer  In  7th  Alley. 

St.  Louis,  Mo,— Until  noon.  May  29,  by 
Board  Public  Improvements,  W.  B.  Dryden. 
Secretary,  Room  300  City  Hall,  for  the  con- 
struction of  Harlem  Creek  Sewer,  In  Bircher 
St.  and  In  right  of  way  for  sewer  between 
the  west  line  of  West  Third  St.,  and  the  St. 
Louis  Waterworks,  aqueduct  in  Hall  St.,  em- 
bracing 165  ft.  of  18  ft.  2  In.  by  29  ft.  closed 
sewer,  made  of  re-enforced  concrete,  850  ft. 
of  open  sewer  29  ft.  wide,  made  of  set  riprap 
stone  and  50  ft  of  15-in.  pipe  sewer. 

Moorhead,  Minn. — Until  8  p.  m..  May  25, 
by  H.  E.  Roberts,  City  Clerk,  for  construct- 
ing a  trunk  sewer  and  two  lateral  sewers. 

New  York,  N.  Y.— Until  2  p.  m..  May  26, 
by  John  F.  Aheam,  Borough  President,  for 
the  work  under  two  contracts  for  reconstruc- 
tion of  outlet  sewers.  Security  required  Is 
$6,000  and  $16,000. 

Peeksklll,  N.  Y.— Until  8  p.  m..  May  26,  by 
Albert  B.  Cruger,  Village  Clerk,  for  con- 
structing pipe  sewer  in  Washington  St.  Cer- 
tified check  for  $200  required  with  bid. 

Conneaut,  O. — Until  noon.  May  27,  by  this 
city,  for  constructing  sewers  In  three  streets. 

Ben  Avon,  Pa. — Until  5  p.  m..  May  22,  by 
Hudson  F.  Layton,  Borough  engineer,  413 
Fourth  Ave.,  Pittsburg.  Pa.,  for  constructing 
storm  sewer  in  Brighton  Road,  this  borough. 
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Em«worth,  P». — ^UntU  5  p.  m.,  June  4,  by 
McBrlde  Surveying  and  BnirlneertnK  Co., 
Ltd.,  Borough  Engineers,  708  PItxsimons 
Bldg.,  Pittsburg.  Pa.,  (or  constructing  three 
sewers,  the  work  including  2,615  ft  8  in.  pipe 
sewer. 

Philadelphia,  Pa, — ^Unttl  noon.  June  3,  by 
George  R.  Stearns,  Director  Public  Works, 
for  work  under  schedule  B — main  sewers. 
Plans  with  Bureau  of  Surveys,  City  Hail, 

Scranton,  Pa. — Until  11  a.  m..  May  2S,  by 
C.  R.  Acker,  Director  Public  Works,  for  con- 
structing a  sewer. 

Aberdeen,  S,  Dak.— Until  8  p.  m.,  June  8. 
by  F.  W.  Raymond,  City  Auditor,  for  con- 
struction of  any  or  all  of  the  sewers  ordered 
by  the  City  Council. 

Johnson  City,  Tenn.— Until  S  p.  m..  May 
28,  by  E.  E.  Ellsworth,  City  Recorder,  for 
constructing  5,000  ft.  18  in.  to  24  in.  sewer 
and  2,200  ft.  of  8  in.  to  15  in.  sewer.  L,,  N. 
Wilson,  Jr.,  City  Engineer.  Official  adver- 
tisement will  be  found  elsewhere  In  this  is- 
sue. 

Salt  Lake  City,  Utah.— Until  8  p.  ro,.  May 
22,  bv  L.  C.  Kelsey,  City  Eftigineer,  for  con- 
structing pipe  sewers  in  Sewer  Extensions 
No.  170,  No.  192  and  No.  194. 


Water  Supply. 


Bids  are  asked  on  following  wark.  the 
notes  betns  arrangad  alphabetically  by 
atatea: 

Fort  Mason  (P.  O.  San  Francisco),  Cal. — 
Until  11  a.  m.,  June  1,  by  MaJ.  George  McK. 
Williamson,  Q.  M.,  U.  S.  A.,  for  constructing 
a  pumping  station,  smokestack,  boilers, 
pumps,  reservoir,  flume  and  pipe  at  the 
Presidio  of  San  Francisco. 

Jollet,  III.— Until  May  25,  by  Board  Local 
Improvements,  W.  S.  Welch,  Clerk,  for  con- 
structing water  main  in  Baker  Ave. 

Carrollton,  Ky.— Until  May  25,  by  Mayor 
W.  F.  Schuerman.  for  reconstructing  city 
water  and  light  plants. 

Fort  St,  Philip,  La.— Until  10  a.  m.,  June 
15  (extension  of  date  from  May  IS),  by  Capt, 
Arthur  Cranston,  Q.  M.,  New  Orleans,  La., 
for  sewer  and  water  system  at  Fbrt.  St. 
PhlUp. 

Baltimore,  Md.— Until  11  a.  m..  June  10. 
by  City  Water  Department.  Alfred  M.  Quick, 
Water  Engineer,  for  constructing  a  225,000.- 
000  gallon  reservoir  and  diversion  sewer  in 
connection.  Work  includes  687,000  cu.  yds. 
excavation  from  basin,  282.000  cu.  yds  rolled 
embankment,  2.000  cu.  yds.  reinforced  con- 
crete cut-off  wall,  etc.,  and  2,100  lln.  60  in. 
and  (9  In.  concrete  diversion  sewer.  Official 
advertisement  will  be  found  elsewhere  in  this 
Issue. 

Moorhead)  Minn.— Until  8  p.  m..  May  25.  by 
H.  E.  Roberts,  City  Clerk,  for  constructing 
water  mains  in  8th  St.,  5th  Ave.  and  9th  St. 

Orafton,  N.  Dak,— Until  noon,  June  2,  by 
H.  A.  La  Moure.  Superintendent  of  the  North 
Dakota  Institution  for  Feeble  Minded,  for  the 
erection  on  the  Institution  grounds  of  a  60 
ft,  steel  tower  and  tank  of  15.000  gallons  ca- 
pacity. Bids  must  also  include  necessary 
concrete  foundation  and  abutments. 

Grafton,  N,  Dak,— Until  noon,  June  2.  by 
H.  A.  La  Moure,  Superintendent,  North  Da- 
kota Institution  for  Feeble  Minded,  for  the 
sinking  of  a  6-in,  artesian  well  on  the  Insti- 
tution grounds. 

Grand  Forks,  N.  Dak.— Until  June  1,  by 
W.  V.  O'Connor,  City  Auditor,  for  construct- 
ing water  mains  in  portions  of  three  streets. 

Velva,  N.  Dak. — Until  8  p.  m.,  June  8,  by 
J.  E.  Hemkle,  City  Auditor,  for  constructing 
complete  water  worlts  to  comprise  a  concrete 
reservoir,  gravity  and  pressure  pipe  line, 
frame  building,  gasoline  engine  and  pump 
and  well,  Oscar  Claussen,  Consulting  Engi- 
neer, St.  Paul,  Minn. 

KImberly,  Nev.— Until  2  p.  m.,  June  9,  by 
the  Glroux  Consolidated  Mines  Co.,  42 
Broadway,  New  York  City,  for  the  laying  of 
70,000  ft.  of  8-ln.  wrought  iron  or  steel  pipe 
from  the  pumping  station  on  the  Steptoe 
Creek  to  the  Company's  Mines  and  Townslte 
at  KImberly.  Nevada,  and  the  construction 
of  a  4.500.000-galIon  reservoir.  Plana  and 
speclflcations  can  be  secured  at  the  office  of 
Alexander  Potter,  Consulting  Engineer,  143 
IJberty  St.,  New  York  City. 

Owego,  N,  Y.— Until  noon.  May  29.  by 
Owego  Water  Works.  Walter  Wood.  Treas- 
urer, care  of  R.  D.  Wood  &.  Co.,  400  Chest- 
nut St.,  Philadelphia,  Pa.,  for  the  construc- 
tion of  a  reserv'oir  built  of  earth  with  con- 
crete lining  and  having  a  capacity  of  about 
2,000.000  gallons.  Geo.  G.  Robertson.  Super- 
intendent; T.  Chalkley  Hatton,  Consulting 
Engineer,  Wilmington,  Del. 

Milwaukee,  Wis.— Until  10:30  a.  m  .  June 
4.  by  Board  Public  Works.  Charles  J. 
Poetsch,    Chairman,    for   material   and    labor 


required  to  remodel  the  North  Point  pump- 
ing station  of  the  Milwaukee  water  works, 
located  on  the  shore  of  Lake  Michigan,  near 
North  Ave. 

Bxcavatitn,  Earth  aad  Rock. 

Bids  are  asked  on  following  work,  the 
notes  beins  airanged  alphabetically  by 
states: 

Bluffton,  Ind.— Ditch.— Until  2  p.  m.,  May 
30,  by  H.  B.  Sark,  at  office  of  County  Sur- 
veyor, Bluffton,  for  the  construction  of 
Clarlnda  Knott  Ditch.  Plans,  etc.,  in  County 
Auditor's  office. 

Montlcallo,  Ind.— Ditch  Work.— Until  May 
27,  by  County  Surveyor,  for  ditch  work  In 
Round  Grove  and  Prairie  Townships. 

Winchester,  Ind.— Ditch  Work.— UnUI  10:30 
a.  m..  May  22,  by  County  Commissioners,  for 
C(fnstructlon  of  ditch  and  for  tile  for  same. 
A.  L.  Wright,  Commissioner,  Winchester. 

Crookston,  Minn.— Ditch.— Until  May  27,  by 
N.  A.  Hoffard,  County  Auditor,  for  con- 
structing County  Ditch  No.   72. 

Fairmont,    Minn Ditch  Work.— Until  1  p. 

m.,  June  10,  by  H.  P.  Edwards,  County  Aud- 
itor, for  constuction  Judicial  Ditch  No.  2, 
the  work  including  308,880  cu.  yds.  open 
work  and  17,217  ft.  of  8  in.  to  14  in.  tile 
branches. 

Jackson,  Minn.- Ditch  Work.— Until  4  p. 
m.,  June  1.  by  P.  D.  McKellar,  County  Aud- 
itor, for  construction  of  Judicial  Ditch  No.  3, 
the  work  Including  the  construction  of  234,- 
800  lin.  ft.  of  covered  tile  ditches,  consisting 
of  89  branches,  estimated  cost  150,386.32;  and 
267,838  cu.  yds.  open  ditch,  consisting  of  one 
main  ditch  and  two  branches,  estimated  cost 
126,783. 

St.  Paul,  Minn.— Ditch  Work.-  Until  2  p. 
m.,  June  4,  by  M.  A.  Spang,  Auditor,  Itasca 
County,  at  office  of  George  A.  Ralph,  State 
Drainage  Engineer,  Old  Capitol  Bldg.,  for 
construction  of  Judicial  Ditch  No.  —  The 
work  requires  394,780  cu.  yds.  excavation, 
the  estimated  cost  being  339.478. 

Nevtr  York,  N.  Y,— Embankment.— Until 
noon.  May  25,  by  Allen  N.  Spooner,  Com- 
missioner of  Docks.  Pier  a.  Battery  PI.,  for 
building  riprap  embankment  and  wall  to 
close  the  gaps  In  the  existing  wall  at  Bikers 
Island,  Bronx.    Security  required  is  $6,000. 

Butler,  C— Ditch.— Until  10  a.  m..  May  28, 
by  James  R.  Marker,  County  Engineer, 
Greenville,  O.,  for  constructing  tile  ditch  In 
Butler  Township.     Estimated  cost  is   $1,324, 

Elk  Point,  S.  Dak.— Ditch —Until  2  p.  m., 
June  3.  by  Chas.  S.  Harter,  County  Auditor, 
for  constructing  the  Schon  Ditch.  Certifled 
check  for  $500  required  with  bid. 

Memphis,  Tenn. — Levee  Work. — Until  noon, 
June  16,  by  Capt.  Wm.  D.  Connor,  U.  S. 
Engrs..  tor  atiout  540,000  cu.  yds.  levee  work 
in  Upper  aqd  Lower  St.  Franpis  Levee  Dis- 
tricts. Official  advertisement  will  be  found 
elsewhere  in  this  Issue. 

MiaceUaneous. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Washington,  O.  C. — Launches. — Until  2  p. 
m.,  June  10,  by  the  Quartermaster  General, 
U.  S.  A.,  for  the  construction  and  complete 
equipment  of  from  1  to  5  (60)  ft.  wooden 
launches  with  gasoline  motors  for  harbor 
service  of  the  war  Department,  and  for  the 
construction  and  complete  equipment  of  from 
1  to  7  (60)  ft.  wooden  steamers  for  the  same 
service. 

'  Eldora,  la. — Concrete  Chimney. — Until  May 
24,  by  School  Board.  A.  L.  Murray,  Secre- 
tary, for  erection  of  a  steel-concrete  chim- 
ney. 

Mlr»neapolls,  Minn'.— Wire  Fence.— Until 
7:30  p.  m..  May  23,  by  L.  A.  Lydiard,  City 
Clerk,  for  erecting  wire  fence  around  grounds 
of  water  works  warehouse. 

Reno,  Nev. — Power  House,  Etc. — Until 
June  1,  by  the  Board  of  Commissioners  for 
the  care  of  the  Indigent  Insane  of  the  State 
of  Nevada,  F.  L.  Wildes.  Secretar>',  for  the 
construction  of  a  brick  power  house,  trans- 
mission lines  and  main  distributing  system, 
to   be   constructed   to   new   power   house. 

Syracuse,  N,  Y, — Garbage  Disposal. — Until 
\:Z6  p.  m..  May  25,  by  Board  of  Contract  and 
Supply,  F.  T.  Plerson,  Secretarj',  for  dispos- 
ing of  garbage  of  city. 

Bowling  Green,  O. — Concrete  Wall. — Until 
10  a.  m..  May  26,  by  County  Auditor,  for 
constructing  reinforced  concrete  retaining 
wall  at  Waterville  bridge  over  Maumee 
River. 

Carthage  (P.  O.  Cincinnati),  O — Arc  Light- 
ing System. — Until  June  1,  by  John  Kuderer, 
Secretary,  for  Installing  new  arc  lighting  sys- 
tem. 


Toronto,  Ont. — Power  Tninsmlsslan  Use.— 
Until  June  2,  by  Hydro-Electric  Power  C^- 
mlssion.  Continental  Ufe  Bldg.,  Torooto,  (or 
the  construction  of  (a)  steel  transmlssioii 
towers:  (b)  transmission  line  cable;  (c) 
erection,  complete,  of  transmission  system; 
according  to  plans  and  speclflcations  to  be 
seen  at  the  Commission's  Office. 

lCaterlalB,lfachliiM,SappUM,Tooli,Btc 

Bids  are  asked  on  foUowlnc  work,  the 
nates  being  arranced  alphabeUcally  by 
atatea: 

San  Francisco,  Cal. — Asphalt  Plant — Until 
2  p.  m„  May  27,  by  Board  Public  Works, 
Robert  J.  Lougherj-,  Secretary,  for  a  mu- 
nicipal asphalt  plant. 

Decatur,  Ind. — Crushed  Stone. — UnUI  10  a 
m.,  June  1,  by  C.  D.  Lewton,  County  Auditor, 
for  crushed  stone  and  other  turnpike  supplies 
for  the  year. 

Washington,  Ind — Gravel.— Until  2  p.  m.. 
June  2,  by  Thos.  Nugent,  County  Auditor,  (or 
gravel  tor  repair  of  free  gravel  roads. 

New  Orleans,  La.— Rock. — Until  11  a.  m, 
June  6,  by  C!apt.  J.  F.  Mclndoe,  U.  8.  Engn., 
1639  Loubiana  Ave.,  New  Orleans,  (W  for- 
nlshlng  about  10,000  tons  of  rock  for  Ner 
Orleans  Harbor. 

Watertown,  Mass. — Iron,  Steel,  Lumber.— 
Until  1  p.  m.,  June  8,  by  Commanding  Of- 
ficer Watertown  Arsenal,  Watertown,  lor 
furnishing  forage.  Iron,  steel,  hardware,  fuel, 
lumber,  leather,  iialnts,  oils,  chemicals,  etc 
during  year  ending  June  30,  1909. 

Minneapolis,  Minn. — Lumber. — Until  7:10  p. 
m.,  May  t2,  by  L.  A.  Lydiard,  City  Clerk,  for 
furnishing  lumber  for  use  of  Water  Worki 
Department. 

Ely,  Nev.— Pumps,  Pipe,  Etc— Until  2  p 
m..  May  26,  by  (^roux  CooaoUdated  Mina 
Co.,  42  Broadway,  New  York  City,  for  fur- 
nishing the  following  material  and  machloety 
to  be  delivered  or  erected  near  GHy,  Nev.: 
Two  500,000  gal.  horlaontal  special  heavy  duty 
pumping  engines,  operating  against  a  totil 
head  of  1,200  ft.;  two  200  HP.  boilers,  indod- 
Ing  boiler  feed  pumps;  40,000  ft.  8  in.  I.  D.  % 
In.  wrought  iron  or  steel  pipe,  plain  endi; 
20,000  ft.  8  in.  I.  D.  6-16  in.  wrought  Iron  or 
steel  pipe,  plain  ends;  10,000  ft.  8  In.  L  D.  ^ 
in.  wrought  iron  or  steel  pipe,  plain  ends: 
4,000  plain  end  couplers.  Speclflcations  an 
be  secured  at  the  office  of  Alexander  Potter. 
Consulting  Engineer,  143  Liberty  St..  New 
York  City. 

Fort  Wood,  N,  Y,   H Engine.— UnUI  14:« 

a.  m.,  June  9,  by  G.  C.  BumeU,  Constructing 
Q.  M.,  for  furnishing  and  Installing,  com- 
plete, an  electric  elevator  engine  in  Sigiisl 
Corps  storehouse  at  this  post. 

New  York,  N.  Y.— Broken  Stone.— Untii  3 
p.  m..  May  28,  by  Park  Board,  Arsenal  Bldg., 
6th  Ave.  and  64th  St.,  for  furnishing  aad  de- 
livering 3,000  cu.  yds.  broken  stone  of  trap 
rock,  and  3,000  cu.  yds.  screenings  of  trap 
rock  (No.  2,  1908)  for  parks.  Borough  of  tb> 
Bronx, 

New  York,  N.  Y.— Mooring  Posts— UntU 
noon.  May  26,  by  Allen  N.  Spooner.  Conunit- 
sioner  of  Docks,  Pier  A,  Battery  PL,  for  (ur- 
nishing  and  delivering  caat  steel  moorinc 
posts,  with  anchor  rods  and  washera.  Se- 
curity required  Is  $3,000. 

Syracuse,  N.  Y.— Pipe.— Until  1:30  p.  m.. 
May  25,  by  Board  of  Contract  and  Supply,  F. 
T.  Plerson,  Secretary,  for  furnishing  cas 
iron  pipe  for  the  conduit  line  from  Sks- 
neateles  Lake  to  and  into  the  City  of  Syra- 
cuse. 

Yonkers,  N.  Y.— Pipe  and  Specials.— CdUI 
8  p.  m.,  June  1,  by  Board  of  Contract  lad 
Supply,  James  D.  Mclqtyre,  for  fumtshlnf 
20,400  lbs.  of  20  In.  and  22  In.  flanged  pip« 
and  5,600  lbs.  of  20  in.  and  23  in.  flanged 
specials:  also  following  bell  and  spigot  plp<. 
7  tons  of  30  in.  pipe,  88  tons  of  24  in.  pipr. 
14  tons  of  12  In.  pipe,  210  tons  of  6  in.  pipe. 
27,000  lbs.  of  24  in.  specials. 

Waurlka,  Okla.— Pipe,  Valves.  Etc.— Until 
May  22,  by  F.  W.  Anderson.  City  CTerk.  tor 
cast  Iron  pipe,  pumps,  heater,  boiler,  hy- 
drants and  valves  and  other  waterworks  ma- 
terial. O'Neil  Engineering  Co..  Englneen. 
Dallas.  Tex. 

Easton,  Pa.— Fire  Hose.— Until  June  1.  b> 
City  Clerk,  for  furnishing  $2,000  worth  of  flr* 
hose. 

Reading,  Pa,— Paving  Materials.  Hose - 
Until  3  p.  m..  May  21.  by  Board  of  Public 
Works,  C.  H.  Wldener.  CHark.  for  supplyic; 
paving  material,  fire  hose,  etc. 

Scranton,  Pa.— Sprinkler.— Until  U  a.  m. 
May  28,  by  C.  R.  Acker.  Director  Public 
Works,   for  furnishing  sprinkler. 

Seattle,  Wash,— Elevator  Plant. —Until  i  p. 
m.,  June  11,  by  James  Knox  Tsylor,  Super- 
vising Architect,  Washington,  D.  C.  for  »n 
elevator  plant  in  the  L.  8.  Court  Uou» 
Custom  House  and  Post  Office,  Seattle. 

Milwaukee,  Wis,— Boilers.— Until  JO  a    ni . 
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May  J81,  by  F.  O.  Phelps,  County  Clerk,  for 
installation  of  two  boilers  at  County  House 
of  Correction   Factory. 

Ottawa,  Ont.— Iron  Posts.— Until  noon, 
June  8,  by  P.  O.  Keyes,  Secretary  Depart- 
ment of  the  Interior,  Ottawa,  for  fumlshlnK 
4S,000  iron  posts,  small  size,  and  13,000  Iron 
PMts.  large  size,  for  use  on  the  survey  of 
Dominion  lands,  to  be  delivered  in  speclfled 
lots  at  Winnipeg,  Man.,  Saskatoon,  Sask., 
and  Edmonton,  Alta. 

CONTRACTS  LBT. 

Tho  following  contracts  hare  btn  tot  r*- 
ceotly: 

Birmingham,  Ala. — Sewers. — C.  M.  Burk- 
halter,  for  constructing  sanitary  sewers  in 
Third  Ward. 

Huntsville,  Ala.  —  Paving.  —  Oraves- 
Hstthews  Paving  Co.,  Birmingham,  Ala.,  at 
t4S,420,  for  paving  Washington  and  Jefferson 
Sts.  with  vitrified  brick  and  granite  curbing. 

Wadowee.  Ala. — Bridges.— Roanoke  Bridge 
Co.,  Roanoke,  Va.,  at  $21,100,  for  construct- 
ing three  steel  bridges  over  Tallapoosa  River 
for  Randolph  County. 

Fresno,  Cat.— Bridge. — The  Pacific  Con- 
struction Co.  has  the  contract  to  build  a 
bridge  across  the  Kings  River  at  Fresno.  It 
will  cost  $8,000. 

Qulney,  Cal.— Bridges. — Canton  Bridge  Co.. 
for  construction  of  six  bridges  for  Plumas 
County. 

Golden,  Colo.— Sewer  System. — McOovern 
A  tiynn,  Pueblo,  Colo.,  for  constructing  sewer 
system  in  part  of  city  south  of  Clear  Creek. 

Pueblo,  Coto. — Sewers. — James  CahiU  & 
Son,  for  constructing  short  line  of  sewer  on 
Fletcher  Hill  Addition. 


Washington,  D.  C. — Baving. — Brennan  Con- 
struction Co.,  at  $12,6(0,  for  paving  1st  St. 
Northeast,  between  H  St.  and  New  York  Ave. 


Fort  Madison,  la.  —  Bridge.  —  Dr.  John 
Downs,  at  $2,710,  for  reinforced  concrete 
bridge  over  French  Creek  on  2nd  St.,  for 
county. 

Storm  Lake,  la. — Bridges.— J.  E.  Quacken- 
busb,  Webster  City,  la.,  at  $1,880,  for  con- 
struction of  two  concrete  bridges  and  two 
culverts  for  the  county. 

Drummer,  III.— Bridges.— Bumham  &  Ives, 
Blooraington,  111.,  at  $5,800,  for  constructing 
four  new  bridges  In  Drummer  Township. 

Oanver*,  III. — Bridge. — Bumham  &  Ives, 
Bloomington.  III.,  at  $1,440,  for  steel  bridge 
over  Sugar  Creek,  in  Danvers  Township. 

Mount  Carroll,  III Bridges.— W.  H.  Shons, 

Freeport,  III.,  at  $1,600,  for  constructing  four 
bridges  in  Mount  Carroll  Township. 

Princeton,  III.— Bridge.— Clinton  Bridge  & 
Iron  Works.  Clinton,  la.,  at  $8,000,  for  con- 
structing two  Iron  bridges  over  Green  River 
in  Hahnaraan  Township,  for  the  copnty. 

Sterling,  ill.— Bridge  Work.— Clinton  Bridge 
A  Iron  Works,  Clinton,  la.,  at  $8,000,  for  re- 
moval of  ten  bridges  over  drainage  ditch  in 
Montmorency  Township,  replacing  of  eight  of 
them  and  building  of  two  new  ones. 

Waukegan,  III.— Sewer  Work.— West  Con- 
struction Co.,  contractors  for  north  side  sew- 
er system,  have  sublet  tile  portion  of  job  to 
Johnson  Bros.,  Racine,  Wis. 

Virginia,  ill,— Bridges.— William  Noonan, 
Tremont.  III.,  at  $1,680,  for  erection  of  six 
iron  bridges  for  the  county. 

Indianapolis,  Ind.— Driveway.  —  Fred  H 
Lroakman.  Indianapolis.  Ind.,  at  $1,300.  for 
gnnolithic  driveway  at  State  House  and  14 
cts.  per  sq.  ft.  for  cement  walks. 

Indlanap«lis,  Ind. — Street  Work.  —  Union 
Asphalt  Construction  Co.,  for  brick  roadway 
and  curb  on  two  sections  of  Pine  St.;  Amer- 
ican Construction  Co.,  for  brick  roadway  and 
curb  on'  one  portion  of  Pine  St. 

Mount  Vernon,  Ind.— Bridges.  —  County 
Commissioners  have  awarded  following 
bridge  contracts:  Heckman  bridge,  Vln- 
cennes  Bridge  Co.,  $799;  Almon  bridge,  Vln- 
cennes  Bridge  Co..  $1,045;  Elfers  bridge.  Vin- 
cennes  Bridge  Co.,  $1,045;  Bryant  bridge, 
Lints  Bros.  Bridge  Co.,  Fort  Branch,  $526; 
Hancock  bridge.  Lintz  Bros.,  Fort  Branch. 
$400;  Corbln  bridge.  F.  D.  Werking,  $405; 
Maler  bridge.  LIntz  Bros.,  $630;  Lynn  bridge. 
Lintx  Bros..  $641;  Shelby  bridge.  F.  D.  Werk- 
ing, $525;  Thompson  bridge,  Vlncennes  Bridge 
Co..  $1,285;  Mill  Creek  bridge.  F.  D.  Werking, 
$7»5;  Flfer  bridge.  Llntz  Bros.,  $579;  Miller 
brtdge,  Llntz  Bros.,  $272;  Esehe  bridge,  Llntz 
Bros.,  $267. 

Muncle,  Ind.— Sewer.— Normal  City,  a  sub- 
urb of  this  place,  has  awarded  William 
Birch,  Muncle,  contract  for  constructing  3,000 
ft.  of  sewer.    Contract  price  is  $11,761. 

Salem,  Ind. — Gravel  Road. — J.  C.  Brown. 
Carapbellsburg.  Ind..  for  constructing  16,798 
ft.  of  gravel  road  in  Washington  Township. 

Salam,  Ind.— Gravel  Roads.— Contracts  for 
constructing    Ave    gravel    roads      In      Posey 


Township  have  been  let  as  fallows:  One  to 
J.  W.  Blice,  Fredericksbur"  Ind.;  three  to 
W.  E.  Patton,  Campbellsburg,  Ind.,/ and  one 
to  Francis  A.  Martin,  Salem,  Ind. 

South  Bend,  Ind.— Electric  Railway. — St. 
Joseph  Engineering  Co.,  Indianapolis,  Ind., 
for  completing  section  of  track  of  Chicago, 
South  Bend  &  Northern  Indiana  Ry.  between 
South  Bend  and  La  Porte. 

Vlncennes,  Ind.  —  Ditch  Work.  —  Wm. 
Brown,  Hebron,  Ind.,  for  the  construction  of 
the  Pleasant  Township  ditch.  Estimated 
yardage  is  310,000,  and  contract  price  is 
$0.049626  per  cu.  yd. 

Louisville,  Ky. — Sewer.  —  Ferro-Concrete 
Construction  Co.,  Cincinnati.  C.  at  $91,698, 
for  constructing  Sec.  A  of  Southern  Outfall 
Sewer.  The  work  consists  malnlv  of  a  sewer 
10  ft.  IH  Ins.  high  by  10  ft.  7  ins.  wide, 
2,137  ft.  long,  Including  an  outlet  structure, 
and  Includes  the  following:  Excavation.  2,137 
lln.  ft.;  concrete,  3,624  cu.  yds.;  reinforcing 
steel  bars.  236,000  lbs.;  plies,  4,030  lln.  ft.; 
vitrified  brick  invert  lining,  2,390  sq.  yds. 

Tailulah,  La. — Bridge.  —  Vlncennes  Bridge 
Co.,  Vlncennes,  Ind.,  at  $2,500.  for  construct- 
ing steel  bridge  over  Brushy  Bayou  In  Madi- 
son Parish. 

Baltimore,  Md. — Sewage  Pumping  Station. 
—Noel  Construction  Co.,  Baltimore,  at  $298.- 
9S6,  for  constructing  sewerage  pumping  sta- 
tion. The  work  includes:  Superstructure  of 
sewage  pumping  station  building;  188  ft.  by 
156  ft.  7  in.,  82  ft.  from  top  of  substructure 
to  peak  of  main  roof  trusses;  chimney,  about 
200  ft.  high;  foundations  and  substructure  of 
sewage  pumping  station:  24,400  cu.  yds.  ex- 
cavation; 10,600  cu.  yds.  concrete;  76,000  lbs. 
steel  reinforcing  bars;  17,000  lbs.  structural 
steel. 

Baltimore,  Md.— Sewer.- T.  J.  O'Connell, 
Dorchester,  Mass.,  at  $197,052,  for  Willding 
two  sections  of  each  low-level  Intercepting 
sewer. 

Pontlac,  Mich, — Sewer. — Stone  &  Green, 
Chicago,  111.,  according  to  reports,  for  con- 
structing second  ward  trunk  sewer.  Sewer 
will  be  about  7,440  ft.  Ipng,  and  24  to  28  ft. 
deep  at  the  deepest  points.  Contract  price  is 
$12,040. 

St.  Joseph,  Mich — Bridge.— W.  J.  Cleary, 
St.  Joseph,  at  $1,990,  for  constructing  50  ft. 
steel  bridge  on  concrete  abutments  over 
Hickory  Creek  on  Washington  Ave. 

Albert  Lea,  Minn.— Curbing.— D.  M.  Dom- 
inlck,  at  $1,904,  for  curbing  on  Newton  St. 

Quifport,  Miss. — Bridge. — Austin  Bros.,  at 
$7,775.  for  constructing  drawbridge  over 
Tchoutacaboufb  River  for  county. 

Jopiln,  Mo.— Sewer.— C.  F.  Schilling,  St. 
Louis.  Mo.,  at  $9,016,  for  constructing  three 
main  outlet  sewers. 

St.  Louie,  Mo.— Street  Work.  —  Contracts 
amounting  to  $347,168  for  street  paving  have 
been,  let  by  Board  Public  Improvements,  the 
successful  contractors  being  as  follows: 
Ruecklng  Construction  Co.,  St.  Louis;  Harry 
F.  Heman,  721  Olive  St..  St.  Louts;  Heman 
Construction  Co.,  Fullerton  Bldg.,  St.  Louis; 
Wm.  B.  Bush  Construction  Co..  211  North 
7th  St.,  St.  Louis;-  Gustavlnua  A.  Heman,  St. 
Louis;  Bambrick  Bros.  Construction  Co.,  6229 
St.  Louis  Ave.,  St.  Louis;  James  E.  Parkin- 
son. St.  Louis;  Schneider  Granite  Co.,  St. 
Louis;  Skralnka  Construction  Co.,  319  North 
4th  St.,  St.  Louis;  Parker- Washington  Co., 
4600  Duncan  Ave.,  St.  Louis,  Mo.  Most  of 
the  streets  are  to  be  paved  with  brick;  a 
few  are  to  be  paved  with  granite. 

Pleasantwille,  N.  J.— Building  Work.— Wil- 
bur Beaumont,  Atlantic  Cltv.  N.  J.,  at  $26.- 
140.  for  brick  addition  to  local  high  school 
building.    , 

Devils  Lake,  N.  Dak.— Building  Work.— T. 
F.  Powers,  Fargo,  N.  Dak.,  at  $40,400,  for 
new  convent  and  school  to  be  erected  by  Sis- 
ters of  Mercy. 

Faroo,  N.  Dak.— Grading.— White  &  Mc- 
Coy. East  Grand  Forks,  Minn.,  for  grading 
nine  miles  of  the  Northwestern  Interurl)an 
line  between  Fargo  and  Detroit. 

Claremont,  N.  H. — Bridge.  —  Douglas  & 
Varnum,  Woodsville.  N.  H.,  at  $8,000,  for 
substructure  of  bridge  to  be  erected  over 
Connecticut  River  between  West  Claremont 
and  Weathersfleld,  Vt.;  United  Construction 
Co.,  Albany,  N.  Y.,  at  $21,804.  for  steel  super- 
structure. 

Jersey  City,  N.  J. — Concrete  Factory. — 
Turner  Construction  Co..  11  Broadway,  New 
York,  for  the  construction  of  a  factory  and 
warehouse,  six  stories  and  l>asement  in 
height,  38  ft.  by  100  ft.  in  plan,  of  reinforced 
concrete  throughout.  The  building  will  be 
used  bv  the  R  U.  Delapenha  Co.  at  Nos.  39 
to  41  Sussex  St..  Jersey  City.  Bosworth  & 
Holden,  Architects.  Work  will  be  begun  at 
once.  • 

Le  Roy,  N.  V.- Bridge.— Steel  Storaee  & 
Elevator  Co..  Buffalo.  N.  Y..  at  $19,769,  for 
constructing  bridge  over  Oatka  at  Main  St., 
for  this  town. 


Fostoria,  O. — Sewer. — George  M.  Fink,  at 
$6,498,  for  constructing  sewer  in  Columbus 
Ave.  and  Town  St. 

Canton,  O. — Pipe  Tunnel. — George  Whike, 
Canton,  at  $3,589,  for  constructing  pipe  tun- 
nel at  county  Infirmary. 

Bellevue,  Pa. — Brick  Paving.  —  Booth  & 
Fllnn,  Thomas  Cronan  &  Co.,  and  Bridge 
Bros,  have  been  awarded  contracts  for  pav- 
ing here. 

Johnstown,  Pa. — Viaduct. — Southern  Cam- 
bria Railroad  Co.  has  awarded  Cambila 
Steel  Co.  a  contract  for  the  erection  of  a 
viaduct  in  the  10th  ward.  It  will  be  1,100 
ft.    long,   spanning   the   Conemaugh   River. 

Oreensburg,  Pa.  —  Paving.  —  Freshwater 
Bros.   A  Co.,  at  $32,182,   for  paving  here. 

Harrlsburg,  Pa. — Flood  Central  Work. — 
Ferro-Concrete  Co.,  at  $106,000,  for  Rood 
control  work. 

Wichita  FallSt  Tex. — Sewers. — ^Derr  & 
Earley.  Oklahoma  City,  Okla.,  at  $29,000  for 
constructing  8H  miles  of  sewers  for  this 
city. 

Ogden,  Utah.— Sewer.— J.  P.  O'Neill  Con- 
struction Co.,  at  $2,200,  for  sewerage  work  in 
24th    St. 

Culpeper,  Va. — Jail.— Okey  &  Co.,  Salem, 
Va.,   for   building  jail   for  county. 

Seattle,  Wash. — Interurban  Railway. — A. 
D.  Mclnnes,  for  the  construction  of  the 
Seattle-Tacoma  shore  line  Interurban  rail- 
way. 

North  Yakima,  Wash.— Brick  Paving.— 
George  Hilton  Savage,  Tacoma,  Wash.,  at 
$192,846,    for    brick    paving    for    city. 

Wheeling,  W.  Va Laying  Track,  Re- 
paying.— Dixon  A  Pickett,  Wheeling,  at 
al>out  $60,000,  for  lay ing  additional  track  on 
Main  St.,  for  Wheeling  Traction  Co.,  and  for 
repaving. 

PROJBCTSD  WORK. 
Bridges. 

Items  Arranged  Alphabetically  bjr  State*. 

Athene,  Ala. — Commissioners  of  Lauder- 
dale County  and  Limestone  County  are  con- 
sidering construction  of  a  joint  bridge  over 
Elk  River.     Estimated  cost  is  about  $16,000, 

Woodland,  Cal. — County  Supervisor  Vaughn 
has  been  authorized  to  construct  four  bridges 
on  the  road  between  Woodland  and  the  Nel- 
son  bridge. 

Charles  City,  la.— This  place  voted  May  18 
on  matter  of  erecting  a  concrete  bridge. 

Denver,  Colo. — Colorado  A  Southern  Ry.. 
H.  W.  Cowan,  Chief  Engineer,  Denver,  Colo., 
will  spend  $800,000  in  building  new  bridges 
in  Colorado  and  Texas  and  in  ballasting 
part  of  Its  lines  In  the  latter  state. 

Xloshen,  ind. — County  (^Commissioners  have 
been  petltloi)ed  to  construct  a  bridge  over 
Rock  Run  on  Lagrange  Road  to  cost  $2,000. 
Petitions  have  also  been  filed  on  bridge  over 
Stauffer  ditch  In  Concord  Township,  to  cost 
$460.  for  new  floor  on  bridge  over  Elkhart 
River  south  of  Waterford,  to  cost  $500,  and 
for  new  abutment  for  bridge  over  Elkhart 
River  on   the   Mlllersburg    Road. 

Fort  Wayne,  Ind. — Following  bids  were 
received  May  9.  by  County  Commissioners 
for  constructing  200  ft.  s|»n  bridge  over  St. 
Mary's  River  at  Clinton  St. :  On  reinforced 
concrete  construction,  including  abutments — 
National  Bridge  Co.,  Indianapolis,  $26,750; 
Central  States  Bridge  Co..  $27,500.  On  steel 
superstructure — Wynkoop  &  McGormerly  Co., 
Toledo.  $22,471;  Penn  BrTdge  Co.,  $24,000; 
Central  States  Bridge  Co..  $19,445;  Elkhart 
Bridge  Co.,  $19,477;  Lafayette  Engineering 
Co.,  $18,543;  Attica  Bridge  Co.,  $19,864;  Ind- 
iana  Bridge  Co.,   $18,788. 

Logansport,  Ind — County  Commissioners 
have  been  petitioned  to  raise  the  Davis 
bridge  at  24th  St.  and  to  build  an  overhead 
roadway  over  the  L.  &  T.  Track.  Estimated 
cost    Is    $24,815. 

South  Bend,  Ind. — A.  J.  Hammond.  City 
Engineer,  is  preparing  plans  for  an  orna- 
mental   bridge   at    Leeper    Park. 

Vlncennes,  Ind. — County  will  construct 
bridge  over  west  fork  of  White  River,  be- 
low  Eldward  sport. 

Topeka,  Kan.— City  will  erect  concrete 
bridge  to  cost  atxtut  $4,000.  over  Shimgan- 
unga  Creek  at  Lincoln  St. 

Blloxl,  Mies.— City  is  to  repair  the  Back 
Bay    Bridge. 

Grand  Haven,  Mich. — County  Supervisors 
are  considering  construction  of  a  swing 
bridge  over  Grand  River  near  Eastmanvllle. 
Bridge   will   cost   about   $30,000. 

Muskegon,  Mich. — Special  Committee  has 
been  appointed  by  County  Supervisors  to 
have  entire  charge  of  building  new  bridges 
authorized  at  spring  election.  The  commit- 
tee   will    have    the    power   to    employ   bridge 
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engineerB  and  draw  up  the  plana  for  the 
new  krldgea  and  let  the  contracts  for  the 
different  work.  Mayor  John  Campbell  is  a 
member  of  the  Committee. 

Port  Huron,  Mich.— Mulr  &  O' Sullivan,  at 
$3,900,  were  only  bidders  for  rebuilding  7th 
St.  bridge  protection  pier.  They  were  also 
the  only  bidders  for  rebuilding  protection 
piers  on  Military  St.  bridge,  their  bid  being 

n.ioo. 

PInevllle,  Mo. — County  Court  la  consider- 
ing erection  of  steel  bridge  over  Elk  River 
at  this  place.'  John  R  ICey,  PlnevlUe,  Is 
County  Road  Engineer. 

Oswego,  N.  Y. — City  Council  has  ordered 
the  construction  of  a  new  bridge  at  Utlca 
St.,  and  plans  for  It  are  well  under  way. 
Bridge  will  cost  about  $80,000. 

Orlskany,  N.  Y. — This  place  has  voted  to 
raise  $7,000  for  erection  of  double  span 
bridge  over  Oriskany   Creek. 

Reno,  Nev. — City  Is  to  erect  bridge  over 
Truckee  River  between  Second  and  Scott 
8U.,  at  a  cost  of  $25,000. 

East  Liverpool,  O. — Farkersburg  Bridge 
Co.  has  been  organised  here  by  James  and 
Charles  ■Newell,  of  Newell,  W.  Va.;  Joseph 
O.  Lee,  S.  C.  Williams  and  J.  H.  Brookes,  of 
East  Liverpool,  for  the  purpose  of  building  a 
$600,000  bridge  over  the  Ohio  River  between 
t%irkersburg,  W.  Va.,  and  Belfre,  O.  The 
construction  of  an  Interurban  line  is  also 
proposed.  Plans  for  the  bridge  have  been 
completed  by  T.  M.  Morris,  Pittsburg,  Pa,. 

Franklin,  Pa. — Grand  Jury  has  recom- 
mended that  County  Commissioners  rebuild 
the  Petroleum  bridge  In  this  place. 

Norrlstown,  Pa. — County  Commissioners 
have  decided  to  build  Markley  St.  bridge  in 
this  city.' 

York,  Pa. — County  Commissioners  are  to 
build  bridge  over  Codonis  Creek  between 
York  and  North  Hopewell  Townships. 

Lynchburg,  Va. — ^Faragher  Englneerine 
Co.,  AshevlTle,  N.  C,  was  lowest  bidder  at 
$43,009  for  construction  of  viaduct  connect- 
ing Rovermont  Ave.  with  Daniels  Hill. 
Structure  is  to  be  of  reinforced  concrete, 
314  ft.  long,  30  ft.  wide,  with  20-ft.  roadway. 

RallroadB 

Item*  Arranged  Alphabetically  by  States. 

Alturas,  Cal.— Work  Is  to  be  started 
shortly  on  the  construction  of  the  recently 
incorporated  Qoose  Lake  &  Southern  R.  R., 
a  Southern  Faciflc  subsidiary  company.  As 
proposed  the  road  Is  to  begin  at  a  point  on 
the  Oregon  Eastern  Ry.  just  east  of  Goose 
Lake,  extending  to  Alturas,  Modoc  County, 
thence  southwesterly  to  a  point  at  or  near 
Anderson  in  Shasta  County,  where  it  will 
connect  with  the  Harriman  California-Ore- 
gon line.  Also,  a  branch  will  be  built  from 
Alturas  through  Modoc,  Lassen,  Plumas  and 
Tehama  Counties,  coming  down  Deer  Creek 
In  this  county  and  joining  the  main  line  at 
Vina.  The  officers  of  the  company  are  as 
follows,  all  being  connected  with  the  S.  P. 
Ry.:  President,  E.  E.  Calvin,  San  Fran- 
cisco; Vice  President,  W.  Hood,  Chief  Engi- 
neer S.  P.  Ry..  San  Francisco:  Treasurer, 
C.  H.  Reddlngton;  Secretary,  J.  L.  Wlllcutt. 

Robinson,  III. — Terre  Haute,  Robinson  & 
Oiney  R.  R.  Co.  Is  stated  to  have  made  ar- 
rangements with  a  construction  company  for 
building  100  miles  of  road  between  the 
Wabash  River  and  Mount  Vernon,  111.  The 
road  is  to  be  operated  by  steam,  and  it  is 

K reposed  to  ultimately  extend  it  to  Okla- 
oma.  H.  C.  Pugh.  Terre  Haute,  Ind..  Is 
President,  F.  W.  Lewis,  Olney,  111.,  is  Sec- 
retary, and  Baxter  L.  Brown,  St.  Louis,  Mo., 
Is  Chief  Engineer. 

Sharon  Springs,  Kan. — Union  Pacific  R.  R.. 
Russell  L.  Huntley,  Chief  Engineer,  Omaha, 
Neb.,  according  to  advices  from  this  place. 
Is  to  build  about  eight  miles  of  siding  here 
and  also  Is  to  erect  an  eight-stall  round- 
house, water  tanks,  etc. 

Alexandria,  La. — It  Is  stated  here  that 
work  Is  to  be  started  at  once  on  the  con- 
struction of  the  Alexandria,  Leesvllle  &  Luf- 
kin  R.  R.  As  projected  the  road  will  extend 
from  Lufkin,  Tex.,  to  Alexandria.  The  first 
section  will  be  built  between  Leesvllle  and 
Alexandria,   68   miles. 

Jennings,  La. — Colorado  Southern,  New 
Orleans  &  Pacific  R  R  is  considering  the 
construction  of  a  branch  line  from  Elton  to 
Lake  Arthur,  Tex.,  via  Jennings.  B.  B. 
Gordon,    Beaumont,  Tex.,   Is  Chief  Engineer. 

Portland,  Me. — Maine  Central  R  R  has 
placed  an  order  for  6,000  tons  of  rails.  T. 
L.  Dunn,  Portland,  Me.,  Is  Chief  Engineer. 

Mass,  Mich.— Wisconsin  &  Northern  R.  R. 
will  extend  its  line  to  this  place,  and  sur- 
veys for  the  extension  are  well  under  way. 
W.'  Cambler,  Oshkosh,  Wis.,  is  Chief  Engi- 
neer. 

Chlekasha,  Okla.— A  company  Is  to  be  In- 


corporated here  for  the  purpose  of  building 
a  railroad  from  Chlekasha  to  me  northwest 
with  a  terminus  at  Beaver  in  Beaver  County, 
200  miles.  Surveys  for  part  of  the  route 
have  already  been  made.  D.  D.  Sayer, 
Chlekasha,  Is  Interested. 

Canonsburg,  Pa. — Advices  from  this  place 
state  that  the  Pennsylvania  R  R  will  prob- 
ably let  contracts  this  spring  tor  construct- 
ing Its  proposed  branch  line  from  Van  Eman 
Station  on  the  Chartlers  Ry.  to  Zollarsvllle. 
Right  of  way  for  the  line  is  being  secured 
and  surveys  were  made  last  year.  The  line 
will  be  about  20  miles  long. 

Greansburg,  Pa. — Pittsburg  reports  state 
that  the  Pennsylvania  R  K.  will  shortly 
commence  work  on  the  removal  of  the  tun- 
nel at  Greensburg.  which  will  cost  $1,000,000. 
Room  will  be  nude  for  six  tracks  In  the  cut 
that  will  replace  the  tunnel.  This  Is  con- 
sidered the  first  step  in  the  long  contem- 
plated plan  to  have  a  stz-track  line  from 
Pittsburg  to  Philadelphia.  Alex.  C.  Shand, 
Philadelphia,   Pa.,   Is  Chief  Engineer. 

Abilene,  Tex. — Colorado  &  Southern  Ry., 
H.  W.  Cowan.  Chief  Engineer,  Denver,  Colo.. 
Is  considering  building  a  new  north  and 
south  line  In  Texas.  As  proposed  the  branch 
line,  from  Wichita  Falls  to  Abilene,  Tex.,  a 
distance  of  about  160  miles,  will  be  extended 
south  from  Abilene  to  Uvalde,  where  con- 
nection will  be  made  with  the  Southern 
Pacific.  From  Uvalde  the  new  line  will 
run  southeast  to  a  connection  with  the  St. 
Louis,  Brownsville  &  Mexico  at  Sam  For- 
dyce.  The  distance  betwen  Abilene  and 
Uvalde  Is  about  200  miles,  and  between 
Uvalde  and  Sam  Fordyce  Is  about  226  miles. 

San  Antonio,  Tex. — Texas  Short  Line  pro- 
poses to  construct  a  road  from  San  Antonio 
to  Brownwood,  Tex.,  300  miles,  via  Fred- 
ericksburg, Llano,  Cherokee  and  San  Saba. 
About  17  miles  of  road  have  been  graded 
and  the  company  is  said  to  be  ready  for  bids 
for  eight  miles  of  grading  and  25  miles  of 
track  laying.  J.  C.  Short,  Monterey,  Mexico, 
Is  In  charge  of  the  work.  D.  C.  E^rnestr 
Dallas,  Tex.,  is  General  Manager,  Texas 
Short  Line. 

Ottawa,  Ont, — According  to  a  statement  of 
Cotllngwood  Schreiber,  Government  Consult- 
ing Eingineer  for  the  National  Transconti- 
nental Ry.,  the  Grand  Trunk  Pacific  from 
Winnipeg  to  Prince  Rupert,  is  now  all  under 
contract  with  the  exception  of  about  500 
miles  of  the  Mountain  section.  It  is  ex- 
pected that  the  whole  prairie  section  from 
Winnipeg  to  the  Rockies,  Including  about  200 
miles  west  of  Edmonton,  will  be  open  for 
business  next  fall.  The  rails  are  now  laid 
from  within  30  miles  of  Winnipeg  to  the 
Battle  River  and  from  Battle  River  west  to 
Edmonton  much  of  the  grading  is  now  done. 

St.  Johns,  N.  8.— Work  on  the  construc- 
tion of  the  Grand  Trunk  Pacific  through 
New  Brunswick  is  now  well  under  way,  and 
It  is  expected  to  have  this  section  of  the 
road  completed  within  the  next  three  years. 
Lyons  &  White,  Edraundston,  N.  B.,  have 
the  general  contract  for  the  section,  begin- 
ning at  the  Quebec  Boundary  above  Baker 
Lake  and  extending  down  the  river  to  with- 
in three  miles  of  Grand  Falls,  a  total  dis- 
tance of  SI  miles.  The  subcontractors  for 
this  section  Include  Wheaton  Bros.,  who 
have  ten  miles  from  Grand  Falls  upwards; 
P.  8.  Allen,  Quebec,  Que.,  seven  miles; 
Henry  Sorrette.  Bridgewater,  N.  S.,  16 
miles;  L.  W.  Reade,  Ottawa,  five  miles;  Ken- 
nedy &  McDonald,  Antlgonlsh,  N.  S.,  20 
miles.  The  Kitchen  Construction  Co.  has  the 
general  contract  for  32  miles  of  line,  begin- 
ning from  where  the  Lyons  &  White  con- 
tract ends,  near  Grand  Falls  and  extending 
to  Plaster  Rock.  This  contract  amounts  to 
about  $3,000,000,  and  Includes  the  building  of 
a  tunnel  1,000  ft.  long  at  Dead  Broh  and  a 
bridge  over  three  miles  long  over  Salmon 
River,  In  Victoria  County.  Powers  4 
Brewer,  Woodstock,  N.  B.,,  have  the  sub- 
contract for  bridge  work  on  this  section.  M. 
P.  and  J.  T.  Davis,  Ottawa,  have  the  con- 
tract for  constructlng50  miles  of  the  rail- 
road above  Lyons  A  White's  contitct.  From 
Plaster  Rock  to  within  eight  miles  of  Chip- 
man  the  Grand  Trunk  Pacific  Construction 
Co.  will  build:  and  Reld  McManus  of  Mem- 
ramcook.  N.  B.,  will  construct  the  remaining 
eight  miles  to  Chlpman.  The  total  distance 
from  Plaster  Rock  to  Chlpman  is  128  miles. 
The  contract  for  building  from  Chlpman  to 
Moncton  has  also  been  awarded  to  the  O.  T. 
P.  Construction  Co.  and  Mr.  Corbett,  of  Ot- 
tawa. Is  subcontractor  for  this  work. 

Electric  Railways. 

Itema  Arranged  Alphabetically  by  States. 

Opellka,  Ala. — Alabama  Railway  &  Elec- 
tric Co.,  according  to  advices  from  this  city, 
proposes  to  build  this  year  an  electric  rail- 
road for  the  transportation  of  passengers  and 
freight  from  Opellka,  Ala.,  to  Eufaula,  Ala., 
after  which  It  will  be  extended  southward  to 
the  Gulf  coast. 

Danville,    III. — Construction    will    probably 


be  started  this  spring  by  the  Wabash  Valley 
R  R  on  its  proposed  line,  which  Is  to  ran 
from  Danville,  111.,  to  Terre  Haute,  Ind., 
skirting  the  west  bank  of  the  Wabash  Blver 
and  passing  through  Clinton,  Ind.,  connect- 
ing a  chain  of  towns  from  Terre  Haute  to 
Danville,  a  distance  of  64  miles.  The  olDcers 
of  the  company  are:  D.  C.  Johnson,  Clinton, 
President;  W.  S.  Lewis,  Clinton,  Vice  Presi- 
dent: B.  S.  Alkman,  Newport.  Secretary, 
and  H.  B.  Davis,  Newport,  Treasurer. 
■  Edwardsvllle,  III,— Wood  River,  Blast  AltoD 
&  Bunker  Hill  Traction  Co.  has  been  incor- 
porated and  proposes  to  construct  an  electric 
line  from  the  site  of  the  new  Standard  OO 
works  in  Madison  County  to  Gillespie  In 
Macoupin  County,  where  It  will  connect  wltb 
the  McKlnley  interurban  line.  J.  T.  W. 
Maxey  and  B.  A.  Campbell.  East  St  Louis, 
m.,  are  interested.  W.  H.  Morgan,  Edwards- 
vllle, nL,  Is  making  the  surrey. 

Plymouth,  Ind. — South  Bend  &  liOgansport 
Interurban  Co.  has  secured  franchise  to  me 
the  Michiran  road,  from  the  northern  Use  of 
Marshall  County  to  the  city  limits  of  Ply- 
mouth. 

Bozeman,  Mont. — ^Flnal  surveys  are  re- 
ported under  way  here  for  the  proposed 
Gallatin  Valley  electric  railway.  J.  8.  Uc- 
Kenna,  Spokane,   Wash.,  Is  Interested. 

Owosso,  Mich. — ^Necessary  capital  and 
right  of  way  is  stated  to  have  t>een  secured 
for  the  proposed  Saginaw,  Owoaao  &  Lans- 
ing electric  line.  J.  A.  Thick,  Detroit,  Mich.. 
Is  Interested. 

Oakland,  Md. — The  Swallow  Falls  Electric 
Light  &  Power  Co.,  formed  for  the  purpo«e 
of  generating  electric  i>ower  at  Swallor 
Falls,  about  eight  miles  north  of  Oaklana, 
contemplates  building  an  electric  railway 
from  Oakland  to  Swallow  Falls  for  the  pur- 
pose of  tapping  deposits  of  coal  and  fire  clay 
and  lumber  located  along  the  proposed  right 
of  way. 

Faribault,  Minn. — Ordinance  Is  before  City 
Council  granting  the  Minneapolis,  St.  Paul 
&  Dubuque  Electric  Traction  Co.  a  tlan- 
chlse  to  enter  the  city.  The  terms  of  the 
franchise  require  the  company  to  build  as 
extension  from  here  to  ShieldsvlUe.  passlaf 
Roberts,  French  and  ShieldsvlUe  Lakes. 

Canton,  O. — Columbus,  Canton  A  Eastern 
Transit  Co.,  recently  incorporated  wltb 
$200,000  capital  stock,  will  take  over  the 
business  of  the  Valley  Transit  Light  * 
Power  Co.,  and  also  proposes  to  build  a  trol- 
ley line  to  Columbus  from  Canton.  Much 
right  of  way  for  the  road  has  already  bera 
secured.  Those  Interested  Include  W.  W. 
Snyder,  Uhrichsvllle,  O.,  and  Michael  Sei- 
bold,  W.  J.  Wise,  Frank  G.  Kunxl,  A  W. 
Reiser,  Clyde  J.  Knisely,  F.  O.  Richards  and 
O.  S.  Rhodes,  all  of  New  Philadelphia,  0. 

Cleveland,  O — Work  is  to  be  started  with- 
in SO  days.  It  is  stated,  on  the  constmctlop 
of  the  Cleveland,  Brooklyn  ft  Blyria  Ry..  In- 
corporated some  two  years  ago,  and  projerted 
to  run  between  Cleveland  and  EHjuia  and 
Cleveland,  OrrvlUe  and  Zanesville.  The  total 
mileage  will  be  about  116,  entirely  over  pri- 
vate right  of  way.  J.  J.  Breitlnger,  Cleve- 
land, O.,  is  President,  and  W.  B.  Brooks. 
Eiyrla,    O.,    is    Vice    President. 

East  Liverpool,  O. — Company  has  been  or- 
ganized here  for  the  purpose  of  constructing 
a  $400,000  bridge  over  the  Ohio  River  be- 
tween Parkersburg,  W.  Va.,  and  Belfre,  O.. 
and  an  Interurban  line  which  ultimately  win 
connect  Pittsburg  and  Cincinnati  by  way  of 
the  Ohio  Valley.  The  company,  which  win 
be  known  as  the  Parkeraburg  Bridge  Co..  Is 
composed  of  Joseph  O.  Lee,  of  the  Knowles 
Pottery  Co.;  Jason  H.  Brookes,  a  lawyer:  S. 
C.  Williams,  of  the  S.  C.  Williams  Co.: 
James  and  Charles  Newell.  Plans  for  the 
bridge  have  been  nude  by  T.  M.  Morris. 
Pittsburg,  Pa. 

Oklahoma  City,  Okla.— Oklahoma  City 
Street  R.  R  Co.,  John  W.  Shartel.  Manager. 
Is  considering  making  an  extension  of  its 
lines  In  the  city. 

Hanover,  Pa, — ^Hanover  ft  McSberiystowD 
Street  Ry.  Co.  haa  increased  its  capital 
stock  from  $30,000  to  $200,000. 

Huron,  S.  Dak — ^Huron  Gas  ft  Electric  Co. 
has  surveys  under  way  for  its  propoaed  elec- 
tric railway  between  this  city  and  Aberdeeo. 
Cross  &  Mack,  Minneapolis,  Minn.,  are  (be 
engineers. 

Lead,  S.  Oak.— Construction  of  a  trt>lley 
line  between  this  city  and  Terry,  a  mining 
camp.  Is  under  consideration.  The  line 
would  be  a  continuation  of  the  system,  ex- 
tending from  Deadwood  to  Lead. 

Sparta,  Wis.— Directors  of  the  SparU- 
Melrose  R  R  ha\-e .  decided  to  commenre 
construction  work  in  August.  Road  Is  pro- 
posed to  connect  Melrose  and  Sparta  »nd 
will  be  about  18  miles  long.  Charles  New- 
land,  Melrose,  Wis.,  Is  PresldenL 

Clarksburg,  W.  Va.— Capital  stock  of  Fair- 
mont &  Clarksburg  Traction  Co.  Is  to  be  in- 
creased to  $6,000,000.  Several  extensions  oi 
the  line  are  to  be  nude. 


Digitized  by 


Google 


May  20,  1908. 


ENGINEERING-CONTRACTING 


25 


North  Yakima,  Waah. — Taklina  Transpor- 
tation Co.,  A.  J.  Splawn,  President,  has  se- 
cured right  of  way  for  nearly  all  of  Its  pro- 
posed lines,  and  according  to  advices  from 
this  city,  will  commence  work  on  the  con- 
struction of  Its  lines  to  Sunnyslde,  the 
Hoxee  and  the  Ahtanum. 

Cheyenne,  Wyo. — S.  G.  Griflln  and  Daniel 
Hewitt,  Colorado  Springs,  Colo.,  conjtemplate 
asking  franchise  here  for  street  railway  and 
electric  lighting.  As  proposed  the  electric 
railway  would  oe  built  to  connect  this  city 
and  Fort  Russell.  It  would  be  five  miles 
long  and  would  cost  about  $75,000. 

Sewen. 

Items  Arranged  Alphabetically   by   States. 

Llvcrmore,  Cal. — Town  has  voted  to  issue 
bonds  for  constructing  sewer  system. 

San  Francisco,  Cal. — City  has  voted  to  is- 
sue $18,200,000  of  bonds;  $4,000,000  of  this 
amount  will  be  used  for  sewer  construction. 
M.    2liIanson  is  City  Engineer. 

Denver,  Colo. — Board  Public  Works  has 
had  surveys  made  for  sewer  to  drain  west 
and  north  side  of  city.  Estimated  cost  is 
over  $1,000,000  and  system  will  Include  about 
38  miles  of  sewer,  ranging  from  8  in.  to  6^ 
ft.   In  size. 

Thompsonvllle,  Conn. — Sewer  Is  to  t>e  con- 
structed In  Falrview  Section  at  a  cost  of 
$1,500.     ThoB.   Savage  Is  Selectman. 

Burlington,  la — Council  has  adopted  reso- 
lutions lor  construction  of  sewer  system  for 
Prospect  Hill  section  of  the  city. 

Valley  Junction,  la. — City  may  be  com- 
pelled to  Install  septic  tank  with  its  pro- 
posed new  sewer  system. 

Aledo,  III. — Board  Local  Improvements  has 
sutMnttted  ordinance  to  City  Council  for  con- 
struction of  sanitary  sewer  system  to  cost 
$16,500. 

Farmer  City,  III. — City  Council  has  ap- 
proved plans  of  W.  W.  Smith,  Engineer,  for 
sewer  system  for  this  place.  Estimated  cost 
Is  $47,500  and  system  will  Include  46.620  lln. 
ft.  of  pipe  ranging  in  size  from  8  to  33  Ins; 
the  largest  size  will  probably  be  made  of 
cement.  The  deepest  cut  to  be  made  will  be 
24.3  ft.  and  the  average  cut  will  be  about 
15.3   ft.     C.  D.  Rock  Is  Mayor. 

Harvard,  III. — City  Council  has  passed  or- 
dinance for  construction  of  main  sewer,  lat- 
eral sewers  and  sewerage  puriflcatlon  work, 
the  whole  to  cost  about  $52,000. 

Pekin,  III. — Board  Local  Improvements  is 
considering  establishment  of  three  new 
sewrer    districts. 

Peoria,  III. — Assessment  roll  for  construc- 
tion of  North  Peoria  sewer,  west  section, 
has  been  confirmed,  and  bids  for  the  work 
will  be  taken  shortly.  Estimated  cost  is 
t234,000. 

South  Bend,  Ind. — Council  has  approved 
resolutions  for  construction  of  trunk  sewer  in 
Logan  St.,  and  in  4th  and  Cedar  Sts. 

Atchison,  Kan. — City  Is  considering  con- 
structing sewer  from  St.  Benedict's  Col- 
lege to  the  river  at  a  cost  of  about  $12,000. 

Uoulsvllle,  Ky.— Board  Public  Works  will 
recommend  a  special  tax  levy  to  raise  $600,- 
000  for  building  lateral  sewers  in  73  miles 
of   streets. 

Big  Rapids,  Mich. — City  Is  considering 
constructing  trunk  sewer  In  the  Third  Ward. 

Adams,  Mass. — W.  S.  Johnson,  C.  E.,  Bos- 
ton, Mass.,  Is  to  make  survevs  for  sewer 
system  for  this  place. 

Two  Harbors,  Minn. — City  will  make  sev- 
eral sewer  extensions,  the  work  being  done 
by  day  labor. 

Jackson,  Miss. — Ordinance  Is  before  City 
Council  for  Issuance  of  $196,000  of  bonds, 
part  of  which  will  be  for  sewer  extensions. 

Cape  May,  N.  J. — City  Council  has  passed 
ordinance  providing  for  the  issue  of  $150,000 
of  t>onds  for  the  extension  of  the  water  and 
sewer   system. 

Rockingham,  N.  C. — Town  Commissioners 
have  decided  to  install  a  sewerage  system 
In  connection  with  the  water  system,  work 
on   which  is  being  rapidly  pushed. 

Lyons,  N.  Y. — Village  Board  has  appointed 
Committee.  Edward  T.  Wells,  member,  to 
secure  Information  and  en^neerlng  advice 
for  construction  of  sewer  system  and  water- 
works. 

Waterloo,  N.  Y.— Election  will  be  held  May 
27  to  vote  on  raising  $100,000  for  construct- 
ing sewer  system.  Morrison  and  Farrington, 
Engineers,  513  Dellaye  Memorial  Blag., 
Syracuse,  N.  Y. 

Urbane,  O. — City  Council  Is  considering  in- 
stalling  sewer  system   for  business   district. 

Bucyrus,  O. — State  Board  of  Health  has 
directed  local  Board  of  Public  Service  to 
construct  an  intercepting  sewer  and  sewage 
disposal  plant. 

Hartwell  (P.  O.,  Cincinnati),  0.— Plans  and 


speciflcatlona  for  proposed  sewer  system  for    p 
this   city   have   been   completed. 

Bradford,  Pa.^State  Health  Department 
has  approved  construction  of  small  sewers 
upon  condition  that  disposal  works  be 
planned. 

California,  Pa.— State  Health  Department 
has  directed  this  borough  to  make  plans  to 
stop  disposing  of  sewage  Into  Monongahela 
River.     W.    E.   Ward,   Borough  Engineer. 

Hughesvllle,  Pa. — Borough  has  been  di- 
rected to  provide  means  of  sewage  disposal. 

Luzerne,  Pa.— This  borough  and  Dorrance- 
town  are  considering  the  construction  of  a 
trunk  sewer  in  Wyoming  Ave.  to  the  river, 
which  would  be  large  enough  to  carry  the 
sewage  of  both  places. 

Rsynoldsville,  Pa.— State  Health  Depart- 
ment has  directed  this  place  to  make  plan 
for  comprehensive  sewer  system.  West 
Reynoldsvllle  was  also  directed  to  prepare 
plans  for  sewage  disposal  In  conjunction 
with  Reynoldsvllle. 
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REINFORCED  CONCRETE  SEWER. 

Iron  Mountain,  Mich. 

Sealed  proposals  will  be  received  by  the 
Board  of  Public  Works  at  the  office  of  the 
City  Clerk  of  the  City  of  Iron  Mountain, 
Mich.,  up  to  1  o'clock  p.  m.,  June  lat,  1908, 
for  the  construction  and  laying  of  a  rein- 
forced concrete  sewer,  48  Inches  In  Inside 
diameter,  length  2,896  feet. 

Plans  and  specifications  for  the  atiove  may 
be  seen  at  the  office  of  the  City  Clerk  of 
said  city. 

Each  proposal  must  be  accompanied  with 
a  certified  check  of  $500.00,  payable  to  the 
Chairman  o(  the  Board  of  Public  Works, 
which  will  be  returned  upon  the  execution 
of  the  contract. 

Proposals  must  be  presented  In  a  sealed 
envelope  directed  to  the  City  Clerk  and  en- 
dorsed  "Sewer  Bids." 

The  right  is  reserved  to  reject  any  or  all 
bids. 

JOHN  B.   CALVl, 

20-3t  City  Clerk. 

ELECTRICAL    AND    PUMPING 
MACHINERY. 

—ALGIERS    SEWERAGE    STATION     "C"— 
Office   of   the   Sewerage   and  Water  Board, 
602-604  Carondelet     street.     New     Or- 
Orleans,  La.,   April  14th.  1908. 

Sealed  proposals  will  be  received  until  S 
o'clock  p.  m.,   Tuesday,  June  30th,  1908,  for 


THE 

HEW  YORK  CONTINENTAL  JEWELL 
FILTflATiON  COMPANY 

FILTERS 


General  Contractors 
CH1CA80  NEW  YORK 


NATURE  ADORNED 

Ky  booklet  gives  some  interesting  data  on  iriiat 
nay  be  accomplished  in  beautifying  and  impxoT- 
ing  the  landscape.  En^neeis,  ci^aod  railroad 
offlrisls  should  send  for  it. 

P.  R.  MEIER,  t  Broadway,  NEW  YORK 
Coosaltlng  Forester 


THE  JOHNSON 

Well  Screen 

All  sizes.   Brass.  Large  Capacity. 

Non-choking.     Used  everywhere. 

Wsini  lOR  Booklet  "EC." 

E.  E.  JOHNSON,         St.  Paul,  Minn. 
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furnishing   and    erecting   the    following  ma- 
chinery: 

2 — 100  K.  W.  250  volt,  direct  current  gen- 
erators. 

2—75  H.    P.   260   volt   motors. 

1 — 2,600,000  gallon  turbine  pump,  to  work 
against  a  126  foot  head,  directly  connected 
to  an  electric  motor. 

1 — 1,000,000  gallon  triplex  pump,  to  work 
against  a  126  foot  head,  geared  to  an  elec- 
tric motor. 

1 — 2,000,000  gallon  centrifugal  pump  imit, 
to  work  against  a  20  foot  head. 

2—4,000,000  gallon  centrifugal  pump  units, 
to  work  against  a  20  foot  head. 

2—6   H.    P.   260   volt   motors. 

1 — Surface  condenser,  capable  of  con- 
densing 6,600  pounds  of  steam  per  hour;  to- 
gether with  air  pump. 

Also  all  exhaust  and  water  piping,  valvea, 
wiring,  switchboard,  lights,  and  other  ap- 
purtenances,  completely  erected. 

Specifications  with  blank  form  of  propos- 
als may  be  obtained  at  the  office  of  the 
Board.  Plans  will  only  be  furnished  upon 
personal   application. 

A  certified  check  on  a  New  Orleans  bank, 
in  the  sum  of  $1,000,  deposited  In  accord- 
ance with  the  terms  of  the  speciflcatlons, 
will  be  required  of  each  bidder. 

A  surety  company  bond  In  an  amount 
equal  to  26  per  cent,  of  the  gross  amount 
of  the  contract,  with  a  surety  company  do- 
ing business  In  the  State  of  Louisiana  and 
acceptable  to  the  Sewerage  and  Water 
Board,  will  be  required  of  the  successful 
bidder. 

The  right  Is  reserved  to  reject  all  bids 
F.  8.  SHIELDS. 
OBO.  O.  EARL,  Secretary. 

General  Superintendent.  l*-10t 
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Why  Buy  An  Outfit?  We  Will  Rent  You  One 

Does  lack  of  plant  deter  you  from  bidding  on  some  attractive  job 
in  your  vicinity— some  job  in  which  you  can  see  money  if  you  only 
had  the  plant  to  handle  it?  Our  business  is  to  supply  this  plant  on 
lease.  We  own  over  a  million  dollars'  worth  of  general  and  special 
contractors'  plant  for  you  to  draw  from.  Any  part  of  this  plant  will  be 
rented  to  you  at  a  price  per  cubic  yard,  per  day,  per  month  or  per  year.  This 
price,  moreover,  will  be  such  that  you  can  make  money  on  the  contract,  and  you 
can  pay  our  rental  out  of  your  monthly  estimates.  You  invest  no  capital  in  plant 
and  have  no  idle  plant  on  your  hands  when  the  work  is  done.  Do  you  know  of  a 
simpler  method  of  financing  a  construction  job?  Our  offer  is  as  wide  open  to  the 
small  contractor  as  it  is  to  the  large  one.     Write,  Wire  or  Call. 

UNITED  STATES  EQUIPMENT  COMPANY 

FISHER    BUILDING,    CHICAGO 


15  Mins.  in  Hot  Paint 
Gives  Life  of  15  Yrs. 

This  photograph  shows  railroad  ties  of  south- 
em  pine  that  were  immersed  15  minutes  in 
hot  paint  made  by  this  company.  After  nine 
years  service  the  ties  are  as  sound  as  the 
day. they  were  treated,  which  means  that, 
at  worst,  they  will  have  a  life  of  not  less 


than  15  years.  The  paint  contains  a  germi- 
cide that  is  death  not  only  to  the  fimgus  of 
rot  but  to  teredos  and  all  forms  of  timber 
parasites.  No  engineer  who  is  concerned 
with  the  preservation  of  ties,  piles,  fences, 
telegraph  and  telephone  poles,  or  bridge 
timbers,  can  ofiord  not  to  send  for  our  cata- 
log at  once  and  investigate  this  paint. 

The  Teredo-Proof  Paint  Company 

17  Battery  place.  New  York 


ELIMINATE  CORROSION  OF 
IRON  AND  STEEL  STRUCTURES 

By  using  Sarco  No.  A  Coating.  Sarco 
No.  A  is  a  heavy  coating  applied  cold, 
which  will  effectually  prevent  the  cor- 
rosion of  any  exposed  iron  and  steel. 
Write  for  Catalogue  P-2 

STANDARD  ASPHALT  &  RUBBER  COMPANY 

First  National  Bank  Building,    CHICAGO 
NKW  VORK  CITY.        PITTSBURG,  PA.        KANSAS  CITY,  MO. 
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Special  Prices 


1  Model  60  Marion,  nearly  new $5,800 

2  Porter,  9  x  14  Dinkeys,  36-inch  gage,  used  6  mos 1,700 

2  Dickson,  10  x  16  Dinkeys,  36-inch  gage,  used  3  mos 2,200 

1  Bucyrus,  65  ton,  right  from  shop,  overhauled 6,000 

1  Bucyrus,  70  ton,  used  8  mos 7,250 

Immediate  delivery 
OLIVER         FRED.  A.  PECKHAM,  1301-2  Great  Northern  Bldg.,  CHICAGO. 

CARS*  STEAM    SHOVELS   and    LOCOMOTIVES   for   rent. 

I  to  20  yard. 


CONCRETE  BRIDGE. 

Norwalk,  Ohio. 
Sealed  propoaala  will  be  received  by  the 
Board  of  County  Commissioners  of  Huron 
County,  Norwalk,  C.  until  12:00  noon,  June 
4th,  1908,  for  the  construction  of  a  reinforced 
concrete  Arch  Bridge,  over  the  Vermillion 
River,  at  Wakeman,  Ohio. 

The  bridge  will  be  of  the  ribbed,  three 
hinged,  open  spandrel  type,  146  feet  span 
center  to  center  of  end  hinges  and  220  feet 
long  over  all.  The  roadway- will  be  18  feet 
wide. 

Plans  and  specifications  are  now  on  flie  at 
the  office  of  the  Commissioners  of  Huron 
County,  at  Norwalk,  C,  and  also  at  the  fol- 
lowing places: 

Wilbur  J.    Watson,   Consulting     Engineer, 
Citizens'  Bldg.,  Cleveland,  O. 
Builders'   Exchange,  Cleveland,  O. 
Builders'  Exchange,  Norwalk,  O. 
Engineering    News,    220    Broadway,      New 
York  City. 

Engineering-Contracting,  355  Dearborn  St., 
Chicago,   111. 

Plans  and  speciflcations  may  also  be  pro- 
cured from  the  Consulting  Engineer  upon 
the  payment  of  Ave  dollars  per  set. 

Proposal  blanks  must  be  made  upon  blanks 
which  may  be  procured  at  the  office  of  the 
County  Commissioners  or  from  the  under- 
signed. 

Each  proposal  must  be  accompanied  by  a 
certified  check,  on  a  bank  of  good  standing. 
In  the  sum  of  Ave  hundred  dollars,  as  a  guar- 
antee that  If  the  bid  Is  accepted,  a  contract 
will  be  entered  into.  The  Contract  Bond  will 
be  for  five  thousand  dollars.  Certifted  checks 
will  t>e  returned  ui>on  the  acceptance  or  re- 
jection of  the  proposal. 

The  right  to  reject  any  or  all  bids  Is  re- 
served by  the  Commissioners. 

WILBUR  J.  WATSON, 
Consulting  Engineer, 
Cltlxens'  Building,  Cleveland.  O 
May  9,  1908. 

MISSISSIPPI  RTVER  COMMISSION,  Ist 
and  2d  Districts,  U.  S.  Engineer  Office, 
Room  20,  Custom  House,  Memphis,  Tenn., 
May  11,  1908.  Sealed  proposals,  In  dupli- 
cate, for  about  205,000  cubic  yards  of  levee 
work  in  Upper  St.  Francis  Levee  District 
will  be  received  at  this  office  until  12 
o'clock,  noon,  June  10,  1908,  and  then  pub- 
licly opened.  Information  furnished  on  ap- 
nlicaUon.  WM.  D.  CONNOR,  Capt.  Engrs. 
20-4t 


SBWERS. 

Johnson   City,    Tenn. 

Sealed  proposals  will  be  received  by  the 
Recorder  until  3:30  o'clock  p.  m..  May  28th, 
for  the  construction  of  a  main  sewer,  about 
6,000  feet  in  length  (size  18-lnch  to  24-Inch), 
and .  one  sub-main  sewer,  about  2,200  feet 
long  (size  8-inch  to  16-lnch),  with  all  man- 
holes, T's,  etc.,  according  to  plans  and 
speciflcations  on  flle  In  office  of  City  Engi- 
neer. 

Certified  check  In  the  sum  of  $600  must 
accompany  all  bids.  City  reserves  right  to 
reject  any  or  all  Mds.  Speciflcations  may 
be  had  of  the  City  Engineer.  Bids  will  be 
opened  at  7:30  p.  m..  May  28th,  In  open 
council  meeting. 

E.   E.  ELLSWORTH, 
L.  N.  WILSON.  JR.,  Recorder. 

City  Engineer.  21-U 

STATE  ROAD  WORE. 

Baltimore,  Md. 
'  Sealed  proposals  addressed  to  the  Chief 
Engineer  of  the  Maryland  Geological  Sur- 
vey, Baltimore,  Maryland,  endorsed  "Pro- 
posals for  Improving  State  Road  No.  1,  Sec- 
tion 9"  will  be  received  up  to  12  o'clock 
noon,  Saturday,'  May  23rd,  1908,  when  they 
will   be  publicly  opened. 

All  proiMsals  must  be  made  on  forms 
furnished  by  the  Maryland  Geological  Sur- 
vey, to  be  obtained  through  Its  office  in 
Baltimore.  Bids  otherwise  made  out  will 
not  be  considered. 

The  work  to  be  done  Includes  the  grading 
and  macadamizing  of  about  three  miles  of 
road  to  be  built  according  to  the  plans  and 
speciflcations  on  flle  at  the  office  of  the  Sur- 
vey. ' 

Each  proposal  must  be  accompanied  by  a 
certlfled  check  for  two  hundred  dollars 
($200.00),  payable  to  the  Maryland  Geologi- 
cal Survey,  which  will  be  returned  unless 
the  successful  bidder  falls  to  execute  a 
contract,  In  which  case  his  check  will  be- 
come the  property  of  the  State. 

The  Survey  reserves  the  right  to  reject 
any   or  all  bids. 

By  Order  of  the  Survey; 

W.  W.  CROSBY, 
20-2t  Chief  Engineer. 


KSr  EXIDBME  TRDRMM  JMCE  IMDE 

KALAMAZOO""*"^  " 


t  c««r  MAM  m 


Trench 
Machines 

We  Mil  and  lease  all  kinds  of  Hoisting  and 
Conveying  Machines  for  Trench  Work 

Catalogue  sent  upon  request. 

CARSON  TRENCH  MACHINE  CO. 

BOSTON.  MASS.,  U.  S.  A. 

f  101  Warren  Street,  NEW  YORK 
Branch  Omcesl  Park  Building,  CLEVGLAM) 

1 399  St.  James  Street,  MONTREAL 


A  Concrete 

built  with  two  boards 
by  using  the  Dietrichs'  Wall 
Form  Clamps.  The  story  is  told 
in  our  Bulletin  E.    Send  for  it. 

THE  DIETRICHS  CLAMP  CO. 

I5H  Kaufman  Aw.,  LITTLE  FERRY,  N.  J. 
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ENGINEER'S    DUMPY    LEVEL 

FOR  QUICK,  ACCURATE  WORK 
FOR  WORK  ON  ROUGH  GROUND 

A  thoroiighly  reliable  and  accurate  level  of  the  finest 
workmanship.  Erecting  Telescope  18  inches,  fine  sensitive 
spirit  level  graduated  on  the  glass,  eyepiece  adjustable  vertically  with  patent  Micrometer 
Focusing  Arrangement  with  lock  nut.  Four  Leveling  Screws.  Telescope  bar  and  tube  of 
spirit  level  cloth  finish.     The  center  is  of  the  K  &  E  Patent  Construction.     Split  Tripod. 

Our  complete  Catalog  and  Our  Solar  Ephbmeris  for  1908  (pocket  size)  Free  on  request. 

'"nWVVrV"-      KEUFFEL  dt  ESSER  CO.,      «-»-io«'c. .»- r-oton.. 


-ST.  LOUir- 


-SAN  FRANCISCO 


CHICAQO 

Drawing  Materials         Mathematical  and  Surveying  Instrumonts 


HOBOKKN,  M.  J. 


Measuring  Tape* 


E.  6.  RUEHLE&GO.  "nV^yTrI*-  HQCiiireni  0111}  iDiponers 


ARCHITECTS'  AND  ENGINEERS'  SUPPLIES 

DRAWING  MATERIALS 


SURVEYING 
INSTRUMENTS 


The  "Buff"  is  bttilt  of  metab  which  are  so  hard  and 
tough  that  the  shop-cost  to  macUne  is  trebled. 

Send  for  Catalot  No.  3 

BUFF  &  BUFF  COMPANY,  Borton,  Mi 


r.o-cBorooT 


N.  NIELSEN 


PrintfOK  kr  Etoctrtc  UgU 

Crofoot,  Nielsen  &  Company 
bl-ue:   rrinters 

BIm  Printtof.  Black  Printlnc  Blae  Lia*  and  Color  Priafloc 

Spwial  Swrioe  Always— Speed  and  RESULTS.       Big  PkxM   Spaca  and 

Equipment  tor  Rush  Orders. 

I<7>l«9  E.  W«Ui««on  Street,  CHICAGO 

Phone  7WMaln 


I 


THE  "TEC"   DUPLEX 

ELECTRIC  BLUEPRINTING  MACHINE  IS  THE 
ONLY  M.\CHIKE  THAT  COMBINES  THE 
FOLLOWING  SIX  WONDERFUL  FEATURES: 

1.  Two  prints  on  different  speeds 
of  printing  paper  —  a  Vandyke 
print  and  a  bluepi  int — can  be  made 
at  one  and  the  same  time. 

2.  Absolute  perfect  contact  given 
by  the  rubber  carrying  bands — a 
vacuum  contact. 

3.  Three  prints  can  be  tnade  of 
one  tracing  if  not  too  long,  owing 
to  the  reverse  action. 

4.  The  machine,  glass  and  tubes, 
can  be  cleaned  while  the  print  is 
going  through — and  a  clean  glass 
increases  printing  power  S0% . 

{.  Machine  is  shipped  in  such 
compact  shape  that  nothing  re- 
mains to  be  done  by  the  purchaser 
but  insert  the  lamps  and  connect  up  with  the  feed  wire. 

«.  Will  make  prints  of  any  length  with  perfect  contact.  No  breaks 
or  joints.  No  other  machine  will  come  within  100%  of  doing  the  work 
of  the  "Tec"  Duplex,  and  to  prove  our  aisertion  we  will  ship  our  machine 
on  30  das-s'  approval  to  be  placed  in  actual  competition  day  by  day  with 
any  other  make— you  purchase  ours  if  we  show  resulU,  or  return  at  our 
expense. 

The  ELECTRICAL  ENGINEERS'  pockctbook,  just  out,  414  pages, 
profusely  illustrated;  bound  in  Morocco  lealh=r;  round  corners;  gilt 
edges  A  handy  reference  book  for  all  persons  interested  in  electricity, 
magnetism,  dynamos  and  motors,  electric  lighting,  inUrior  wiring,  power 
transmission,  operation  and  maintenance  of  electrical  apparatus. 

Retail  price,  tl. SO,  special  price  to  all  answering  this  ad.  of  $1.00> 
Caih  must  accompany  all  orders.    Books  sent  subject  to  inspection. 

Technical  Supply  Co. 

53  East  14th  St.  New  York 


R.  SEELIG  &  SON 

m  E.    MADISON   ST.,   CHICAGO 
MAHuracTciizmi  or  host  ivrBoraD 

ENQINEERINQ  and  SURVEYING 
INSTRUMENTS 

SiND  roR  Cataloo  No.  <L 


IS  IT  LEVEL? 

The  use  of  an  Architect's  Level 
assures  you  of  correct  results 
and  saves  time. 

Our  catalogue  describes  this 
and  other  useful  instnunents. 


KOLESCH  &  CO.,  142  Palton  St.  /few  York 


THE  PEERLESS  SWEEPER 

For  Sweeping  Streets, Warehouses.'Wharves,  Elc. 

J.  S!  BARRON, 
Dept.  33,  Franklin  Street,  and  W.  Broadway,  New  York 

Eastern  Ascnt  for  the  Twentieth  Century  Ondcr 
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Edson  Diaphram  Trench  Pumps 


THE   EDSON    PUMP 


was  tbe 


FIRST 


DIAPHRAGM  PUMP  ever 
made.  Experience  counts  for 
something.  IT  is  the  accepted 
STANDARD  all  over  the  world. 

Complete  Outfits,  including  Pump,  Edson  Special  Suction 
Hose,  Extra  heavy  Brass  Couplings,  Strainer  and  Spanner, 
ready  for  biuineas.    Extra  lengths  of  Suction 
Hose,  guaranteed  Diaphragms  and  duplicate 
Piunp  parts,  carried  in  stock. 

;SEND  FOR  DESCRIPTIVE  CATALOG 
EstaMlalictf  tSM 

EDSON  MFG.  CO. 

256  Attanllc  Avenue    Boston,  Mass. 


225,000,000  -  GALLON     RESERVOIR 
ASD  DIVERSION  SEWER. 

Baltimore   City  Water   Department, 
Baltimore,  Md. 

Sealed  proposals  Indorsed  "Proposal  for 
High  Service  Reservoir  Construction,  Balti- 
more City  Water  Department,"  addressed  to 
the  Board  of  Awards  of  Baltimore  City,  -will 
be  received  at  the  ofllce  of  the  City  Register. 
City  Hall.  Baltimore.  Md..  until  eleven 
o'clock  a.  m.,  Wednesday.  June  10th.  1908, 
for  the  construction  of  a  High  Service  Res- 
ervoir and  Diversion  Sewer  In  connection 
therewith. 

An  approximate  estimate  of  quantities  is 
given  betow. 

Plans  and  specifications,  proposal  form, 
etc.,  may  be  obtained  at  the  office  of  the 
Water  Engineer,  City  Hall,  Baltimore,  Md.. 
on  depositing  five  dollars  ($5.00),  which  will 
be  refunded  on  return  of  same. 

All  proposals  must  be  accomi;>anled  by  a 
certified  check  of  the  bidder  on  a  Clearing 
House  bank  as  a  gtiarantee  of  good  faith: 
the  amounts  to  be  as  follows: 

Proposals  covering  Item'  No.  1  or  Items 
Nos.  1  and  2,  five  thousand  dollars  ($5,000.00). 

Proposals  covering  Item  No.  2  only,  five 
hundred  dollars  ($500.00). 

On  awarding  the  contract,  their  checks  will 
be  returned  to  the  unsuccessful  bidders. 

The  successful  bidder  will  be  required  to 
give   satisfactory  bond,    equal    In  amount   to 


the  contract  jtrlce,  for  the  faithful  perform- 
ance of  the  agreement. 

Proposals  are  Invited  on  either  or  both  of 
the  two  items  following,  and  the  Board  of 
Awards  reserves  the  right  to  reject  any  or 
all  bids. 

Approximate  quantities — Item  No.   1: 

Excavation   from  basin 687,000  cu.  yds. 

Excavation  cut-off  wall  trench  22,000  cu.  yds. 

Rolled   embankment    282,000  cu.  yds. 

Rolled  or  puddled  clay  In  trench  9,000  cu.  yds. 

Waste    400.000  cu.  yds. 

Reinforced  concrete  cut-off  wall  2,000  cu.  yds. 
Top  soil,  spread,  rolled,  seeded.  75,000  sq.  yds. 
48"  reinforced  concrete  conduit    1,010    lln.  ft. 

Slope  paving  23,000  sq.  yds. 

Gate  house  substructure. 
Gate  vault. 

Item  No.  2: 
60"  and  69"  concrete  diversion 

sewer    2,100  lln.  ft. 

IS"  vitrified  pipe  drain 350  lln.  ft. 

ALFRED  M.    QUICK, 
Approved:  Water   Engineer. 

J.    BARRT   MAHOOL, 

President  Board  of  Awards.         21-2t 


FOR    SALE 

Contractors'  Equipment 

32  H.  P.  Porteble  Boiler. 

No.  0,  No.  1,  No.  2  Smith  Mixers. 

Sinele  Drum  and  Double  Drum 

Hoisting  Engines. 
J-Yard  Cube  Mixers. 
J- Yard  Ransome  Mixers: 
All  Round  Wiener  Dump  Cars. 

Description  on  Request. 

Address,  P.  S.  ROBINSON.  701  Owen  BIdg.. 
Detroit,  Mich. 


MISSISSIPPI  RIVER  COMMISSION,  1st 
and  2d  Districts,  U.  S.  Engineer  Office, 
Room  20,  Custom  House,  Memphis,  Tenn., 
May  16,  1908.  Sealed  proposals.  In  dupli- 
cate, for  about  640,000  cubic  yards  of  levee 
work  In  Upper  and  Lower  St.  Francis  Levee 
Districts  will  be  received  at  this  office  until 
12  o'clock,  noon,  June  16,  1908,  and  then 
publicly  opened.  Information  furnished  on 
application.  WM.  D.  CONNOR,  Capt. 
Engrs.  21-4t 


FOR  SALE. 
At  Mobile.  Ala.  Population,  8O.OOO.  Exports  In  cotton 
1M7,  322.MS  bales:  value  per  pound,  10.88.  Poaui  bual- 
neas  1907,  si<7,388.8<:  32  letter  carrlen;  9  trunk  lines 
R.  R.  17  ateam  ship  llnea.  BuaUieaa  done  In  Osta  and 
ovateni  (or  1907  and  1908, 12,025,000.  Alabama  coal  uaed 
(or  buslneas  purpoaea,  value  $1,897,058.  Lumber  ex- 
ported and  manulactured  here,  IIS,050,7<9.  IM  mllea 
water  mains:  05  miles  street  oar  lines. 

Tills  Is  a  lO-room  farm  house,  good  (encUiR,  bams,  2| 
acres  land  lor  truck  or  tobacco  cultivation,  strawbeiry 
crop  sold  (or  1800.00.  5c  car  (are  on  Interurban 
car  lUie.  Price,  (3000 :  one-hal(  cash,  balance  to  suit  at 
5%.  Please  do  not  answer  this  unless  you  mean 
buslneas,  a;  the  advertiser  wishes  to  sell  on  (air,  honest 
basis.  Titles  (rom  King  o(  Spain  called  Spanish 
Qrant.  050  (eet  above  Mobile  river.  OuK  breeses  (ao 
you  always. 

C.  F.  CULLEN,  (-2  S.  Ufayette  St..  Mobile.  Ato. 


1353  Feet  3.inch  Hole  in  259  Hours? 

Material  Hard  Basalt  Rock.     Average  Record  being  made  on  Lorimer 
&  Gallagher's  work,  Ellcnsburg,  Washington. 

1095  Feet  3-inch  Hole  in  274  Hours 

Material,  principally  all  Limestone.  Work  on  Kentucky  &  Tennessee 
J?„  f^V.  'T'^^^'"  ^""^  i^^^  AVERAGE  RECORDS  being  made  with 
CYCLONE  SPECIAL  CONTRACTORS'  ROD  DRILLS  on  Railroad 
and  Quarry  work. 

Let  us  send  you  complete  catalogs  and  full  information  reeardine 
our  BLAST  HOLE  DRILLS  and  LOADERS, 

Send  for  our  Special  CoNTRACToks'  Catalog  a.nd  Cost  Book. 

The  Jan.-Feb.-April  issues  of  "The  Drill  Hole"   contains  detailed  records  of  the 
above.    Send  for  them. 

THE    CYCLONE    DRILL   CO. 

ORRVILLI-:,    OHIO 
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Undispla; 
tbia  hex 

One  Cent 

Displayed 


TECHNICAL  MEN  superintendents, 
engineers  and  draftsmen.  Openings  in  all 
parts  of  the.  world  at  the  highest  possible 
salaries.  Write  us  today  of  your  experience. 
Hapgoods,  SOS  Broadway.  New  York  City, 
or  Suite  1012  Hartford  Building.  Chicago. 


WANTED— One  small  second-liand  holatlng 
machine  wltb  double  dnim,  all  to  be  in 
good  repair.  Stone  &  Qreen,  1361  Monad - 
nock  Bldg..  Chicago. 21-11 

WANTED — Position. — Tunnel  superintendent 
with  complete  organiiation.  Soft  ground, 
rock  or  compressed  air.  Open  for  engage- 
ment June  1.'  Address  "Tunnel  Supt.." 
care  Engineering-Contracting,  13-21  Park 
Row.    New    York. 21-2t 

WANTED — Young  man,  technical  graduate, 
expetlenced  In  concrete  conatrucUoD.  de- 
sires position  in  designing,  estimating,  etc.. 
tor  contractor,  or  eonsulUng  engineer.  Ad- 
dress Box  80,  care  Bnglneerlng-Contract- 
Ing,  8St  Dearlwm  St..  Chicago.    

WaNTBD— Technical  gradiiate  with  Ti 
joears*  experienca  as  constructing  engineer 
In  charge  of  large  hydraulic  and  steel  con- 
struction desires  to  change  position.  Ad- 
dress "Box  24."  care  of  Knalneerlnc-Con- 
tractlng,  t>6  Dearborn  St..  Chicago. 

WANTBD — Position  as  assistant  to  con- 
tractor,  or  as  general  foreman.  Am  civil 
engineer,  32  years  of  age,  with  12  years' 
experience  In  railroad,  sewer,  road,  con- 
crete and  masonry  construction.  Address 
"T.    a."    8718    Bllto    Ave.,    Chicago.    111. 

WANTBD— POSITION— Toung  avll  Bngl- 
nesr,  technical  education,  experienced  on 
Railroad  Preliminary  Location  and  Con- 
struction. Heary  Masonnr  and  general 
work  wants  paaltlon.  Address  "P.  P.," 
cata  of  Engineering-Contracting,  856  Dear- 
boni  St,  Chicago. 8-tf 

WAlfTED— POSITION  by  contractor*B  super- 
Intendent  in  general  wprk.  26  years'  ex- 
perience In  tropics  and  United  States.  Go 
anywhere.  Open  in  June.  First-class  ref- 
erences. Address  Box  H.  care  of  Engi- 
neering-Contracting, 13-21  Park  Row,  New 
York.  

WANTED— Position.— by  young  engineer 
with  two  years'  experience  in  general  field 
work  and  drafting.  Qood  draftsman  and 
Instrument  man.  Position  desired  offering 
permanency  of  location.     Assistant  In  city 

f preferred.  Address  Box  36,  care  Englneer- 
ng-Contracting,  365  Dearborn  St.,  Chl- 
cago. 21 -6t 

WANTED — Position  as  construction  engineer 
or  contractor's  superintendent,  by  graduate 
civil  engineer  28  years  old.  Five  years' 
experience  on  design  and  erection  of  struc- 
tures of  steel  and  reinforced  concrete.  Best 
of  references.  Address  Box  34,  care  En- 
gineering-Contracting, 355  Dearborn  St., 
Chicago. 21-lt 

WANTED— Will  pay  15  cents  each  for  one 
perfect  copy  of  Bnglneerlng-Contractlne  for 
each  of  the  following  dates:  July  3,  1907; 
July  10,  1907;  August  7,  1907.  These  papers 
are  wanted  to  complete  tiles  for  binding. 
All  reading  pages  must  therefore  be  in 
perfect  condition.  Address  "P.  V.  C," 
care  Engineering-Contracting,  366  Dear- 
born   .St..   Chicago. 21-tf 

WANTE3D— Position.     Toung  man  now   em- 

fjloyed,  age  26.  Oood  siuesman  and  so- 
Icltor,  having  seven  years'  experience 
with  engineers  and  contractors,  desires 
permanent  position  Ip  sales  department  of 
reliable  firm  handling  contractora'  sup- 
plies or  a  general  line  of  construction  ma- 
terial. Address  Box  38,  care  of  Bnglneer- 
Ing-Contracting.  366  Dearborn  St..  Chicago. 
WANTBD— POSITION  —  As  superintendent, 
or  general  foreman  on  large  construction 
work.  Ten  years'  experience  on  public 
work.  Experienced  In  excavation,  earth 
and  rock;  heavy  concrete  construction, 
piers,  abutments,  retaining  walls,  dams, 
etc.;  transportation  of  materials,  etc.  Pos- 
sess executive  ability  to  supervise  large 
bodies  of  men:  have  handled  successfully 
nearly  every  kind  of  labor  used  in  the 
United  States.  At  present  employed:  32 
years  of  age.  Unmarried.  First-class  ref- 
erences. Address  Box  29,  care  of  Engi- 
neering-Contracting, 865  Dearborn  St., 
"hlcago. 


Wanted  to  Buy 


THEW  STEAI  SHOVEL 

Address  Box  33,  care  of  Engineering- 
Coqtracting,  Chicago,  stating  price 
and  giving  liie  of  shore!. 


FOR  RENT 

TWO  K  &  E  TRANSITS 

Good  Condition. 
$8  a  month  to  responsible  parties. 

D.  B.  METCALF, 
48   Mt.  Morris    Bank,    126th  Street,    New  York 


STUDY  OUR 

CONCRETE 

COURSES 
Reinforced   Concrete  Design; 
Concrete    Construction    and 
Contracting,  Plain  and  Rein- 
forced ;  Manufacture  of  Cement 

Products,    i.    e.    Blocks,    Brick,    Etc 

'pHBSE  courses  are  all  meritorious.  The  lat- 
^  ter  teaches  a. new  and  scientific  method  of 
making  concrete  blocks,  that  gives  as  low  as  4 
per  cent  absorption  and  remarkable  strength. 
Such  blocks  will  win  the  favor  of  engineers; 
the  cost  is  practically  no  higher.  PR  B  B 
CATALOG  explains.  Please  indicate  the 
coune  you  are  mterested  in. 

CONCRETE    ENGINEERINQ 

684  Caxton  BMg.,  Cleveland 


FOR  SALE 

1  Keams  Revolving  Excavator, 
liyard  Orange-Peel  Bucket,  65  ft. 
boom. 

Two  36"  gauge  Saddle  Tank 
Locomotives,  12  ton. 

One  1.5  ton,  36'  gauge  Saddle  Tank 
Locomotive. 

New  light  rails  and  standard  sec- 
tion relayers  of  all  weights. 

BLOCK-POLLAK  IRON  CO., 

Chicago  Ciaclanali  SL  Lools 

Yards,  East  Chicago,  Indiana 


FOR  SALE 

Five- ton  Northern,  standard 
gauge,  full  circle 

LOCOMOTIVE   CRANE 

with  25  ft.  boom,  now  being 
rebuilt  at  Chicago  shops  and 
arranged  to  handle  small 
clam  or  orange  peel. 


vmi 


V 


good  as    new. 


WILLIS  SHAW 
171  La  Salle  Street,  Chicago 


J.  F.  GRAHAM 

(Koadmaster  Graham) 

RAILROAD  LABOR  AGENT 

AH  dasaes  of  Laborers  lo  Any  NoasbM 
SUPn.IED  FREE 

Competent  Foremen  a  Specialty. 

Services  Guaranteed  SalislaLtuiy. 

WRITE  OR  WIRE 

304  Washington  Avenue  Sooth 
MINNEAPOUS,  JMINN. 


CMrnACTMS  AND  ENONEEIS 


< 
mi 

U 

> 
< 


USE 

Nash's  Expaditious  Miasnnf 

A  bode  of  800  pages  of  indexed  tables, 
showing  at  a  glance  the  cubic  contents 
of  any  stxme  or  package  according  to 
its  length,  breadth  and  depth.  Used 
by  Contractors,  Quarrymen  and  En- 
gineers everywhere.  Order  o£  yoor 
bookseller  or  the  publisher.  tXM 
Postpaid. 

A.  L.NASB 

17  State  Street  NBW  YORK 

Send  for  Sampls  Pages 


AVOID    ERRORS 


FOR  SALE  OR  RENT 

Two  Vulcan  shovels,  1}  yard  and  2  J 

yard,  3  sets  engines. 
Two  42*  gauge  saddle  tank  9  x  14, 

locomotives,  paddle  tank. 
Two  36'  gauge  locomotives,  saddle 

tank,  9  x  14. 

30  and  56  lb.  relayers  with  plates. 
Traction  engines,  hoMlog  cagiiics,  ptnnp*,  sic. 

Harper  Machinery  Company 

1881  Fulton  Bldg.,  Hudson  Terminals. 

SO  Church  Street,  New  York 

Yards  and  Shops.  Bloomflekl  N.  J. 


FOR  SALE 

1  Carson  Trench  MacUna. 

Fine  condition.  Cost 
new  $3,000.00.  WiUseO 
for. il.760 

1  K-yd.  Smith  Mixer  on 

tnicks,  witli  engine. 

10  1-yd.  K.  &  J.  Scrapers. 
Pine  shape. 

2  IK-^d.  Oliver  rotary  Cars. 

1  8-wheel  Locomotive,  just 
overhatded  and  in  fine 
condition.     Price $9,000 


Write  us  for  anything  yon  may  be  < 
ia  the  Una  of  Contractors'  ennUaiwnt. 

R.  G.  LUCAS  &  CO. 

MARION,  oma 


May  2:j,  1908. 


ENGINEERING-CONTRACTING 


19 


CONTRACT    NEWS 


INDEX. 

BhU  AUmI IB 

BridcM SO 

Boildinci to 

Road*  and  Straau tl 

Sawan. tl 

Watar  Sappb *t 

Bzeavation 2t 

MiaeaUanaoos SS 

Uatarial.  Uacblnaa.  ale \ *t 

CaalTBCM  l«t S3 


We  shall  welcome  any  news  notes  that 
our  readers  may  send  in.  Notes  of  con- 
tracts awarded,  bidding  prices,  etc.,  will  be 
especially  acceptable. 


BIDS  ASKED 
Bridges. 

tlda  Onan  Saa  laaue. 

May    27.  Chlcaco,   lU May     6 

Hay    87.  ColumDus,    Oa Apr.    19 

May    28.  Upper  Sandusky,  O May  20 

May    38.  Rushville.    Ind May  20 

May    38.  LewUburg.    Fa May  27 

May    29.  Ionia,    Mich May  20 

May    29.  Tarrytown.   N.    T May    IS 

May    30.  Lincoln,   III May  27 

June     1.  Boonville,    Ind May  27 

June     1.  Angola,    Ind May  27 

June     1.  Summit,  Pa May  20 

June     I.Minneapolis,   Minn May  2U 

June     I.Salem,  Ind May  20 

June     1.  Nenri>ort,    Ind May  20 

June     1.  Santa  Barbara,  Cal May  20 

June     1.  Lebanon,   Ind May  20 

June     1.  Kentland,    Ind May  20 

June     2.  Lima,    O May  20 

June     1.  Vlcksburg.    Miss May  20 

June     2.  Vlncennes.    Ind May  20 

June     2.  Bedford,    Pa May  27 

June     2.  Laporte,   Ind May  27 

June     3.  Philadelphia,    Pa May  20 

June     3.  Columbus,    O May  20 

June     4.  Goshen.    Ind May  20 

June     4.  Norwalk,    O May  20 

June     4.  Gallipolls,    O May  27 

June     4.  Eugene,    Ore May  27 

June    4.  Goshen,    Ind May  27 

June     5.  Washington,    Pa May  27 

June     S.  Russell,   Mass May  27 

June     9.  Ottawa,    Ont May  27 

June    9.  Bloomsburg,  Pa May  27 

June     9.  WiUlamsport,    Pa May  27 

June    9.  Franklin,    Fa May  20 

June  10.  Buffalo,    N.    Y May  27 

June  10.  Cleveland,    O May  27 

June  10.  Spokane.   Wash May  27 

June  11.  Hamilton,   O May  27 

June  15.  St.    Clalrsvllle.    O May  27 


BaildingB. 

Baltimore.   Md May  20 

Chicago,   in May  20 

Geneva,    N.    T May    IS 

Houston.    Tex Apr.    22 

Fort  Myer,  Va May  20 

New  York,  N.  Y May  20 

National  Military  Home, 

Kan May  20 

Indlanapolia.    Ind May  27 

Fort   Andrews,    Mass May    18 

Boise.    Idaho    May    IS 

Fort  Hancock.   N.   J May     6 

Bremerton,  Wash May     6 

Washington,   D.   C May  27 

Eureka,    Utah    May  27 

New    York,    N.    Y May  27 

New  York,   N.   Y May  27 

Brooklyn,   N.   Y May  27 

Brooklyn,  N.   Y May  27 

Youngstown,    O May  27 

Grand    Island,    Neb Apr.    29 

Fort  Des  Moines.   la... May      6 

Columbus    Barracks,    O May    13 

Fort    Terry.    N.     Y May    13 

Fort  Hancock,  N.  J May  2n 

Carson  City,   Nev May  20 

Rolling   Fork.    Miss May  20 

Cincinnati.    la May  20 

Greenstxtro,   Ga May  20 

Fort  Barrancas.   Fla May  20 

Fort   Rosecrans,   Cal May  20 

Fort    Oglethorpe,    Ga May    13 

Richmond.    Va Apr.     8 

Albany.    M.    Y Apr.    29 

New   ulm.   Minn Apr.    29 

Detroit.    Mich May     6 


May 

27. 

May 

27. 

May 

27. 

May 

28. 

May 

28. 

May 

28. 

May 

28. 

May 

28. 

May 

29. 

May 

29. 

May 

29. 

May 

29. 

May 

29. 

June 

June 

June 

June 

June 

June 

June 

Jun« 

June 

June 

June 

June 

June 

June 

June 

June 

June 

June 

June 

June 

June 

June 

June    S.Baltimore,   Md May  27 

June    4.  Crookston,    Minn May  27 

June    4.  Greenville,    N.    C May  27 

June    4.  Chicago,    IlL     May  27 

June     4.  New    York.    N.    Y May  20 

June    5.  Wilkesbarre,     Pa May    13 

June     6.  Annapolis,    Md May  27 

June     8.  Calgar>-,  Alberta  May  27 

June    S.Dover.  N.   H May     S 

June    9.  Ogden,  Utah   May     6 

June    9.  Washington,  D.   C May  20 

June  10.  New   Castle,    Pa May  20 

June  10.  Fort   Slocum.  N.    Y May  20 

June  10.  Ogden.   Utah   May     ( 

June  10.  New  Castle,  Pa May  27 

June  10.  Au  Snble  Forks.  N.  Y May  27 

Juno  10.  Jersey   City.   N.   J May  27 

June  10.  Boswell,    Ind May  27 

June  11.  WampsvlIIe,  N.   Y May  27 

June  11.  Fort  Sam  Houston,  Tex May  20 

June  12.  San  Luis  Obispo,  Cal May  20 

June   12.  St.   Charles.   Mo May     < 

June  13.  EdMonton,  Alberta   May  27 

June  14.  West   Point,   N.   Y May  20 

June  16.  Fort  Worth.   Tex.    . .  .• May  20 

June  17..  Newton,    Kan May    18 

June  18.  Houston,   Tex May  27 

June  19.  Chenuiwa,    Ore May  27 

June  20.  Sturgeon,    Pa May  27 

June  22.  Provo,    Utah    May  20 

June  23.  Spokane,   Wash May  27 

June  24.  Fayettevllle.    Ark May  20 

June  2S.  Greenville.   Tex May  20 

June  29.  Sumter.    S.    C May  27 

June  30.  Meadvtlle,    Pa May  20 

July     1.  Baltimore.    Md May  27 

July     2.  Columbia.   Tenn May  27 

July     6.  MarletU.   Ga May  27 

Roads  and  Streets. 

May   27.  Norristown,   Pa May     8 

May    27.  Bedford.   Pa May      6 

May    27.  Conneaut,   O May  20 

May    27.  Baltimore.   Md May  20 

May    28.  Chicago,    111 May  20 

May    28.  BrooiOyn.  N.   Y May  20 

May    28.  New  York,   N.   Y May  20 

May   28.  Honesdale,    Pa May     8 

May   28.  Clarion,    Pa May     6 

May    28.  Aurora,    111 May  27 

May   29.  Wilkesbarre.    Pa May  27 

May    29.  Lincoln.  Neb May  27 

May   29.  Milwaukee.   Wis May  20 

,May    29.  Winchester,   Ind May  20 

May    29.  Valparaiso.   Ind May  20 

Hay  29.  WestervlUe,   O May     < 

May    29.  I^ullng,   O May   IS 

May   30.  Greencaatle,  Ind May  20 

June    1.  Doyiestown,  Fa May  20 

June     1.  Fort   Stevens,   Ore May  20 

June    1.  Hackensack,  N.   J May  20 

June    1.  Vicksburg,   Mlas May  20 

June    1.  WiUlamsport,  Ind May  20 

June     1.  New  Castle,  Ind May  20 

June     1.  Lawrenceburg,    Ind May  20 

June    I.Decatur,    Ind May  20 

June    I.Atlanta.    Ga May  20 

June    1.  Fort  Pickens.  Fla May  20 

June    1.  Doyiestown.   Pa    May     6 

June    1.  Fort  Lyon.  Me May     8 

June    1.  Fort    Slocum.    N.    T May      6 

June     1.  Fort    Slocum.    N.    Y Apr.    22 

June    1.  New  Brunswick,  N.   J May   13 

June    1.  Fort    Andrews,    Mass May   IS 

June    I.Tipton,    Ind May   13 

June    I.Jasper.    Ind May   IS 

June    1.  Franklin,    Ind May   IS 

June    1.  Fort  Benjamin  Harrison,  Ind., 

May    IS 

June    1.  Kansas  City,   Mo May  27 

June    I.Cincinnati,   O May  27 

June     1.  Escanal)a,    Mich May  27 

June     1.  Fremont.    Neb May  27 

June     1.  Westminster,    Md May  27 

June     1.  Indianapolis,    Ind May  27 

June     1.  Sioux    City,    la May  27 

June    2.  Wlnamac.    Ind May  20 

June     2.  Valparaiso.    Ind May  20 

June    2.  Paoll.  Ind May  20 

.'une     2.  Brownstown.    Ind May  20 

June    2.  Bayonne,   N.    J May  27 

June     3.  Columbus.     O May  27 

June     S.Chicago,   111 May  27 

June     3.  Baltimore.    Md May  27 

June     3.  Wlnchpster.    Ind May  27 

June     3.  Belleville,    III May  27 

June     S.Brooklyn,    N.    Y May  27 

June    3.  Peru.   Ind May  20 

June  .  4.  Frankfort.    Ind May   IS 

June    4.  Kansas    City.    Mo May  27 

June     4.  Logansport,    Ind May  27 

June     4.  Chicago,     111 May  27 

June     5.  Brookvllle,    Ind May  20 

June     5.  West   Chester.    Pa May  20 

June     .S.  Tipton.    Ind May  20 

June     6.  Delphi.    Ind May  20 

June    6.  Crawfordsvllle,    Ind May    IS 

June    6.  Fort    Niagara.    N.    Y May  27 

June     S.Camden,    N.    J May  27 

June     S,  Latrohe,    Pa May  27 

June     8.  Mt.    Kisco.    N.    Y May  27 

June    S.Newark,    N.    J May    18 

June     8.  Cape  May  C.    H.,   N.   J May  20 

June    9.  Portland.    Ind May    IS 

June     9.  Cambridge   City.    Ind May  27 

June  li).  Montgomer.v,    Ala May  27 

June  I,").  Fort   Barrancas,   Fla May  20 


June  17.  Harriaburg,   Pa May  27 

June  18.  Harrisburg,   Pa May  27 

June  19.  Bellcfonte,    Pa May  27 

June  20.  Butler,    Pa May  27 

June  22.  Aberdeen,    S.    Dak May  27 

June  22.  Fort   Dade.   Fla May  ST 

July     1.  Fort  Barrancas,   Fla May  27 

Sewers. 


Baltimore,   Hd May     6- 

Conneaut,  O May  20 

Louisville,   Ky May  20 

Johnson   City,   Tenn May  20 

ChlUlcothe,    6 May    IS 

Monmouth,    111 May  27 

Decatur.  Ill May  27 

Kankakee.  Ill May  27 

St.   Louis,  Mo May  20 

Iron  Mountain,  Mich May  20 

Shelby,    N.    C May    IS 

Steuben vllle,    O May  27 

Mason   City.   la May  27 

Dayton,    Ky May  27 

Mlshawaka,    Ind May  27 

Indianapolis,    Ind May  27 

Bayonne,  N.  J May  27 

Middlctown.   O May  27 

Brazil,    Ind May  27 

Frankfort,    Ind May  20 

Philadelphia.  Pa May  20 

Brooklyn,    N.    Y May    IS 

Brooklyn,    N.    Y May  27 

Belleville,    111 May  27 

Emsworth,    Pa May  20 

Atchison,   Kan May  20 

Sullivan,    Ind May    IS 

Aberdeen,  S.  Dak May  20 

Cambridge  City,  Ind May  27 

Oakland,    Cal May  20 

Brooklyn,  N.   Y May  2T 

Water  Supply. 

Owego,   N.    Y May  20 

Columbus,    Miss Apr.    22 

Fort    Monroe.    Va May    13 

Shelby,    N.    C May    13 

Grand  Forlcs,  N.   Dak May  20 

Fort   Mason,  Cal May  20 

Dallas,    Tex May  2T 

JoUet,    111 .May  27 

Grafton,  N.  Dak May  20 

Grafton.  N.  Dak May  20 

Milwaukee.    Wis May  20 

Chicago,   111 May  27 

Michigan  City,  Ind May  27 

Neosho.    Mo May    13 

Velva.  N.  Dak May  20 

Kimberly,  Nev May  20 

Mont    Alto,    Fa May  27 

Brooklyn,  N.  Y May  2T 

Brooklyn,    N.    Y.    May  27 

Baltimore,    Md May  20 

Fort  St.  Philip,  La May  20 

Wahpeton,   N.   Dak May  2r 

Springfield,    Mass May  27 

Mlscellaneoos. 

Washington  Barracks.   D.'  C, 

Laying  Cable,  May    13: 
Philadelphia,    Pa.. 

Fencing,  May  27 
Fort  Standish,  Miss.. 

Wharf.  May     8 
Fort  Lyon,  Me., 

Wharf.  May     6^ 
Fort   Rodman.   Mass., 

Wharf   Work,  Apr.    29 
Fort  Slocum,  N.  Y.. 

Sea  Wall,  Apr.    22 
Fort  Mansfield,   R.   I.. 

Repairing  Bulkhead,  May   13 
Fort   Michie,   N.    Y., 

Signal   Tower,  May   IS 
Boston,    Mass., 

Lock  Gate  House,  May    13 
Reno,   Nev., 

Power  House,  May  20 
Carthage,   O., 

Arc    Lighting   System,  May  20 
Toronto,  Ont.. 

Power  Transmission    Line,  May  20 
New  York,  N.   Y., 

RoDdout   Siphon,  May    13 
Chicago,  111., 

Coal  Hopper.  May  27 
Chicago,   111., 

Laying  Cable,  May  27 
Brooklyn,  N.   Y., 

Fencing,  May  2T 
New  London,  Conn.. 

Light  House,  May   13 
Memphis,    Tenn., 

Levee  Work.  May    IS' 
Washington.  D.  C. 

Launches.  May  20 
Harrisonburg,   La.. 

Lock   and   Dam,  May    13' 
Sunnyside,   Wash., 

Wacfeway   Channel,    Etc.,  May    IS 
Carrol Iton,    Miss., 

Electric  Plant,  May  27 
St.  Andrews,  Man.. 

Dam,    Etc.,  May  27 


May 

27. 

May 

27. 

May 

27. 

May 

28. 

May 

28. 

May 

28. 

May 

28. 

May 

29. 

May 

29. 

June 

1. 

June 

1. 

June 

1. 

June 

1. 

June 

1. 

June 

1. 

June 

1. 

June 

2. 

June 

2. 

June 

2. 

June 

2. 

June 

S. 

June 

3. 

June 

3. 

June 

3. 

June 

4. 

June 

4. 

June 

6. 

June 

8. 

June 

9. 

June 

10. 

June 

10. 

May 

29. 

May 

30. 

June 

June 

June 

June 

June 

June 

June 

June 

June 

June 

June 

June 

June 

June 

9. 

June 

9. 

June 

10. 

June 

10. 

June 

10. 

June 

IS. 

June  16. 

June 

18. 

May 

27. 

May 

29. 

June 

June 

June 

June 

1. 

June 

June 

June 

June 

June 

June 

June 

2. 

June 

2. 

June 

2. 

June 

3. 

June 

4. 

June 

10. 

June 

10. 

July 

IS. 

July 

16. 

June 

16. 

July 

8. 
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-July 

A<ay 
Xkday 
»»fay 
A4ay 
IWIay 

B/Iay 

-ASay 

June 

June 

June 

J«in« 

.June 

j^wne 

J  one 

^on« 


17.  Lkw  Angeles,   Cal., 
14.  Portland,   Ore. 


Aqueduct,  May  27 
Light  House,  May  27 

Bxcavatioii,  Earth  and  Rock. 

27.  ENanston,    111., 

Excavation,  Etc.,  May    13 
27.  Chicago,  111., 

Bxcavatlon.  Dock,  May    11 
27.  Crookston,   Minn., 

Ditch,  May  20 
27.  Monticello,  Ind.. 

Ditch  Work.  May  20 
2S.  Woods  Cross.   Utah, 

Water  Channel,  May  27 
n.  Wilmington,   Del., 

Dredging,  May     ( 
SO.  Bluffton,  Ind., 

Ditch,  May  20 
30.  Frankfort,  Ind., 

Ditch,  May  27 
1.  Kansas  City,   Mo., 

Orading,  May  27 
1.  Jaclcson,  Minn., 

Ditch  Work.  May  20 
I.  Osnabnick   Center.   Ont., 

Drain.  Apr.   22 
1.  Fort   Slocain.   N.    T.. 

Earth  FlUlng.  Apr.    22 
1.  Fort  H.  O.  Wright,  N.  T.. 

Grading.  May    IS 
1.  Fort  Monroe,  Va., 

FllUng,  May    IS 

1.  Eadora,   la.. 

Ditch,  May    13 

2.  Salt  Lake  City,    Utah, 

Excavation,  May  27 

3.  Elk  Point.   S.   Dak., 

Ditch.  May  20 

3.  New   York.   N.    T.. 

Embankment.  May  2* 

4.  St.  Paul,  Minn., 

Ditch  Work.  May  20 
4.  Chicago,  IlL. 

Grading,    Retaining   Wall,  May  27 
10.  Fort   Dodge,    la.. 

Tile   Drain.  May    IS 
10.  Ftilrmont,  Minn.. 

Ditch  Work.  May  20 
IC.  Memphis.  Tenn.. 

Levee    Work,  May  20 


,t«rial8,Machiaes,SappUe8,ToolB,Btc 


JO*** 

JO**' 
JO'*** 


27. 
27. 
27. 
28. 
58. 

1. 

1. 
1 

1. 

1. 

t 

t 


.»*« 
.!»• 


.1 >«»<•' 
.i«>»*' 
.i««<"' 
.ii>'>'' 

.(,(«•" 
,1,11"' 
,nti>" 


Sui>erlor.  Wla. 

MeUl  Vault  Shelving.  May     C 
Leavenworth,    Kan.. 

Electrical  Supplies,  May     ( 
San  Francisco.   Cal.. 

AsDbatt  Plant.  May  20 
New  York.  N.  Y.. 

Broken  Stones.  May  20 
Galveston.  Tex.. 

Pumping  Equipment.  May    IS 
Sandusky.  O.. 

Boilers,  May    13 
Benlcia.    Cat.. 

Cement.   Lumber.  Etc.,  May    13 
.  Washington,    D.    C. 

Portland  Cement.  Apr.   2» 
ITonkfrs.   N.   A".. 

Pipe  and  Specials,  May  20 
IVcwtur.    Ind,. 

Crushed  Stone.  May  20 
Younsstkiwn,    O., 

in|H>.  Valves,  Etc.,  May  27 
NVw   York.  N.   Y.,  „       ., 

Broken  Stone,  May  27 
Nvw    York.    N,    Y.. 

PU«>.    Lumbor.   Etc.,  May  27 
Sow   Y.>rk,   N.   V.,  „         ..       „ 

Box  Cars,  May  27 
IrvliiKloi).    N.    J.. 

Crushed  Stone,  May  27 

WniahlKKton,    Ind..  ,    .,       .. 

Gravel.  May  20 

(Miu-lnnnll,   O,, 

Pipe.  Castings,  May   IS 

IViinim.   Tie  Plates.   Etc..  May    IS 
TompklHsvlllo.   N.   Y.. 

Supplies,  May    IS 

Rook.  May  20 

rniKi«n   «"ll.v,   Nov.,         „.        ..       ,- 

Pipe,  May  27 

Rock,  May  27 

Wnxliliml.in.    1>.   v.,         „,         ,,        ,. 

Pipe,  May  3i 

I'',HH|11I1,     I'H.,  .,  „  ,. 

Fire  Hose,  May  20 

linn.  HitM.l.  Lumber.  May  20 

l.iimlM'r,    I'lllnic.    Etc..  May    17 

li'nrl    W.MMl.   N.    Y,   II..    .        .,    ,  ,„ 

KiiglKK,  May  20 

Hiimi',   NY..  .       ,,,,..  »- 

ljr.^"'VrJJ'v..llii'«    «'mn.>«.  Mi.y  37 

(•hill  .  ,,.,«- 

>r   Wiiihs   Miili'il"!.  Mi».v  2- 


Juna  1(.  Qulncy, 

Blectric  Hoists,  Apr.     s 
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BIDS  ASKED 
Bridges. 

Bids  are  asked  on  following  work,  the 
nates  being  arranged  alphabetically  by 
statas: 

Lincoln,  III.— Until  May  30,  by  Wm.  H. 
Dlecker,  Clerk,  for  repair  work  on  bridge 
over  Salt  Creek   In   Chester  Township. 

Angola,  Ind. — Until  1  p.  m.,  June  1,  by 
Thos.  L.  Oillls,  County  Auditor,  for  one  64 
ft.  by  14  ft.  steel  bridge  and  one  60  ft.  by 
14   ft.   steel  bridge. 

Boonvllle,  Ind. — Until  2  p.  m..  June  1,  by 
R.  F.  Cherry,  County  Auditor,  for  construct- 
ing 11  bridges. 

Goshen,  Ind. — Until  9:30  a.  m.,  June  4,  by 
D.  O.  Biitchelor,  County  Auditor,  for  re[jairs 
to  seven  bridges  and  erection  of  following 
bridges  and  arclies:  No.  8.  22x16  ft.  bridge; 
No.  10.  12x16  ft.;  No.  11,  24x16  ft.;  No.  13, 
24x16  ft.;  No.  15,  75x16  ft.;  No.  16,  24x16  ft.; 
N.I.  17,  60x20  ft.;  No.  18,  24x16  ft.;  No.  19. 
24x16  ft.;  No.  20,  16x16  ft.;  No.  21.  30x16  ft.; 
No.  22,  40x16  ft.;  No.  23.  40x20  ft.;  No.  24, 
l^'xl6  fl.;  No.  25,  6x16  ft.;  No.  26,  12x16  ft.; 
No.   32.   30x16   ft. 

Laporte,  Ind.— Until  10  a.  m..  June  2,  by 
Chas.  H.  Miller,  County  Auditor,  for  the 
construction  of  the  Closser  bridge  and  abut- 
ments In  Kankakee  Township  and  the  Davey 
bridge  and  abutments  In  Washington  Town- 
ship. 

Russell,  Mass. — Until  2  p.  m.,  June  6.  by 
Bridge  Committee,  E.  D.  Parks,  Secretary, 
for  furnishing  superstructure  of  a  bridge 
over  the  Westfleld  River.  Bridge  consists  of 
two  spans,  each  span  of  atiout  122  ft.  In  the 
clear:  roadway,  20  ft.  wide;  sidewalk.  5  ft. 
wide.  Oren  E.  Parks,  Westfleld,  Mass.,  is 
Engineer. 

Buffalo,  N.  Y.— Until  noon.  June  10,  by 
Western  New  York  Construction  Co.,  531 
Brisbane  Bldg.,  Buffalo,  for  the  construction 
of  a  reinforced  concrete  viaduct  for  hlgh- 
w&y  and  street  railway  trave',  to  be  1,400 
ft.  long  with  40-ft.  roadway  and  two  6-ft. 
sidewalks;  contractors  to  submit  their  own 
designs  with   proposals. 

Clevelanti,  C— Until  11  a.  m.,  June  10,  by 
County  Commissioners,  Wm.  F.  Black,  Clerk, 
for  the  construction  of  bridge  work  per: 
Report  No.  1873,  new  bridge,  Warrensville 
Township:  Report  No.  1881,  new  culvert. 
Orange  Township;  Report  No.  1882,  cast-iron 
pipe  culvert.  Chagrin  Falls  Township;  Re- 
port No.  1885,  new  bridge,  Cleveland  Heights 
Township;  Report  No.  1886,  new  bridge, 
Cleveland  Heights  Township;  Report  No. 
1888,  concrete  bridge.  Bay  Village  (Dover) 
Township.     A.  B.   Lea,  County  Sur\-eyor. 

Galllpolls,    O Until    June    4,     by     F.     F. 

Thorniley,  County  Auditor,  for  bridge  con- 
struction in  several  townships. 

Hamilton,  0.— Until  10  a.  m.,  June  II,  by 
J.  E.  Brate.  County  Auditor,  for  repair  of 
west  abutment  of  bridge  over  Seven  Mile 
Creek  In  Milford  Township. 

St.  Clalravllle,  C— Until  1  p.  m.,  June  15, 
by  A.  W.  Realty,  County  Auditor,  for  con- 
structing following  bridges:  Lucas  Bridge, 
concrete  or  stone  substructure,  30  ft.  steel 
superstructure;  Provident  Bridge,  concrete  or 
stone  substructure  with  reinforced  concrete 
top;  Walker  Bridge,  stone  substructure  and 
steel  superstructure,  35  ft.  long;  Patton 
Bridge,  stone  or  concrete  substructure  with 
reinforced  concrete  top;  Mead  Bridge  or 
culvert,  stone  substructure  with  reinforced 
concrete  top:  Water  Works  Bridge,  stone  or 
concrete  substructure  with  reinforced  con- 
crete top:  Barton  Bridge  No.  1.  stone  or 
concrete  substructure,  reinforced  concrete 
top. 

Kugsns,  Ors.— Until  2  p.  m..  June  4,  by  E. 
U.  l^ee.  County  Clerk,  for  constructing  50  ft. 
span,  Howe  truss  bridge  over  Edwards 
Slough. 

Bedford,  Pa.— Until  June  2,  by  County 
Commissioners.  James  F.  Mickei.  Clerk,  for 
cnnslructlng  one  span  steel  bridge  over  Dun- 
nings  Creek  In  East  St    Clair  Township. 

Bloomsburg,  Pa.— Until  10  a.  m.,  June  9, 
liv  t\ninly  Commissioners.  Bruce  Black, 
Clerk,  for  constructing  three  steel  beam 
briilgea. 

Lswiaburg,  Pa.— Until  noon.  May  28.  by 
Couulv  Commissioners.  A.  J.  Steese.  Clerk, 
for  re'iiHlrlnK  and  putting  in  steel  Joists  in 
LewlHliurg  bridge. 

Philadslphla,  Pa.— As  stated  In  our  issue 
of  liiKt  w.Vk  bids  are  being  asked  until  June 
a   l.v    the   IMrector  of  Public   Works,   George 


R  Steams,  for  constructing  brldgei.  The 
work  includes  the  following:  42d  St,  over 
the  Pennsylvania  R.  R,  steel  arch  bridge,  i^ 
ft.  wide;  span,  26  ft.;  amount  aTaUable, 
tll2,000.  6l8t  St.,  over  the  Philadelphia  and 
Baltimore  Ry.,  to  replace  old  wooden  bridge; 
steel  deck  plate  girder  bridge,  encaied  in 
concrete,  69  ft.  6  In.  wide;  span,  71  ft;  esti- 
mated cost,  $46,000.  Northeast  Blvd.,  con- 
crete arch  bridge  over  the  Oxford  branch  of 
the  Connecting  Ry.,  100  ft.  wide:  span,  SI 
ft.;  amount  available,  {60,000.  Northean 
Blvd.,  over  Reading  Ry.,  reinforced  concrete 
arch  bridge,  100  ft.  wide:  span,  SO  ft; 
amount  available,  $50,000.  SIngie-tiack  lal- 
lasted  floor-plate  girder  bridge  to  carry  the 
Reading's  Frankford  branch  over  large  St, 
to  consist  of  one  center  span  of  SO  ft  ind 
two  side  spans  each  22  ft.,  with  masonry 
abutments  to  provide  for  a  second  raUmy 
track. 

Washington.  Pa.— Until  June  6,  by  State 
Highway  Department,  J.  W.  Hunter,  Com- 
missioner, Harrisburg,  for  constructing  rein- 
forced concrete  viaduct  on  National  Pike  in 
Washington  County. 

Wllllamsport,  Pa.— Until  noon,  June  9,  hy 
County  Commissioners,  Frank  L.  Miller. 
Clerk,  for  constructing  three  concrete  iteel 
bridges  and  two  stone  arch   bridges. 

Spokane,  Wash. — Until  2  p.  m..  June  10, 
by  Board  Public  Works,  J.  T.  O'Brien,  Sec- 
retary, for  construction  of  a  permanent  Im- 
provement, 785  ft.  long,  on  Sprague  Ave., 
from  west  line  of  Ivory  St.  to  a  point  7S5  ft 
westerly  therefrom.  The  improvement  con- 
templates one  of  four  plans:  (1)  A  steel 
girder  viaduct,  supported  on  tower  benda; 
(2)  a  reinforced  concrete  viaduct:  (3)  rein- 
forced concrete  retaining  walls  with  earth 
or  rock  fill:  (4)  dry  retaining  walls  with 
rock  fill.  Offlclal  advertisement  will  be  found 
elsewhere  In  this  issue. 

Ottawa,  Ont. — Until  noon,  June  9,  by  Com- 
missioners Transcontinental  Ry.,  P.  E.  Ryan, 
Secretary,  for  construction  and  erection  of 
steel  superstructures  and  floor  system  re- 
quired for   11  bridges  in  District  A. 

St.  Andrews,  Man.  —  See  under  Bldi 
Asked — Miscellaneous. 

BnJldliigi. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Washington,  O.  C— Until  2  p.  m..  May  2f. 

by  District  Commissioners,  District  Bldg., 
for  furnishing  and  Installing  metal  cabinet 
work   in  new  municipal  building. 

MaMetta,  Qa.— Until  3  p.  m..  July  6,  by 
James  Knox  Taylor,  Supervising  Architect. 
Washington,  D.  C,  for  the  construction  com- 
plete of  the  U.  S.  Post  Office  at  Marietta. 

Chicago,  III.— Until  It  a.  m..  June  4.  by 
Department  Public  Works,  322  City  Hall,  for 
addition  and  alteration  to  the  fire  depart- 
ment repair  shop  and  paint  shop  and  the 
flrst  district  headquarters  of  the  water  pipe 
extension,  located  at  196-203  Sebor  St. 

Boswell,  Ind.— Until  June  10,  by  School 
Board,  for  steam  and  hot  water  heating 
plant    in    school    building. 

Indlanspolls,  Ind.— Until  10  a.  m..  May  SS. 
by  State  Board  of  Agriculture,  Room  11. 
State  House,  for  construction  of  a  brick  and 
frame  horse  barn  on  Indiana  State  Fair 
Grounds. 

Annapolis,  Md. — Until  noon.  June  6.  by 
Truman  H.  Newberry,  Acting  Secretary  War 
Department,  for  granite  and  for  Iron  and 
copper  cornice  work  and  lantern  sash  for  the 
power  house  at  the  U.  S.  Naval  Academy. 
Annapolis,  Md.  Ernest  Flagg,  Architect.  3S 
Wall  St..  New  York. 

Baltimore,  Md.— Until  11  a.  ra.,  June  S.  by 
Alfred  M.  Quick.  Water  Engineer.  City  HalL 
for  alterations  and  additions  to  stable  at 
Gay  St. 

Baltlmor«,  Md.— Until  3  p.  m.,  July  1.  by 
James  Knox  Taylor.  Supervising  Architect. 
Washington,  D.  C,  for  the  construction  and 
mechanical  equipment  (except  plumbInK)  of 
an  extension  to  the  U.  S.  Post  Office,  Court 
House,   etc.,  at  Baltimore. 

Crookston,  Minn. — Until  June  4.  by  Board 
of  Education.  Bdw.  Peterson,  Secretary,  for 
erection  of  Franklin  school  building;  three 
stories,    80x84    ft. 

Greenville,  N.  C. — Until  II  a.  m.,  June  4. 
by  Thos.  J.  Jarvls.  Chairman  Ezecottve 
Committee  East  Carolina  Teachers'  Train- 
ing School,  for  erection  and  completion  of 
an  administration  building,  two  dormitories 
and  a  refectory.  "Hook  &  Rogers.  Archi- 
tects. Charlotte.  N.  C. 

Jersey  City,  N.  J. — Until  3  p.  m..  June  10. 
by  New  County  Building  Committee,  A.  J. 
Clements.  Secretary.  673  Newark  Ave.,  for 
inaterials  and  labor  for  interior  work  of 
new  court  house  and  the  power  house  bulld- 
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Ing.    Hugb   Roberts,  Architect,   1   Exchange 
PL,  Jersey  City. 

Am  Sable  Forks,  N.  Y.— UnUl  10  a.  m.. 
June  10,  by  Board  of  Kducatlon,  F.  !■.  Kemp, 
Clerk,  for  erection  of  2-story  and  basement 
school  building  about  72x78  ft. 

Brooklyn,  N.  Y.— UnUI  2:30  p.  m.,  June  1, 
by  Robert  W.  Hebberd,  Commissioner  of 
Charities,  foot  of  E.  26th  St,  New  York,  for 
providing  all  labor  and  materials  required 
for  the  erection  and  entire  completion  (with 
the  exception  of  fltting  up)  of  a  new  patho- 
logical building  at  the  King's  County  Hos- 
pital, Borough  of  Brooklyn.  Security  re- 
quired Is  115,000.  Raymond  F.  Almtiall, 
Architect,  Bl  Chambers  St.,  New  York. 

Brooklyn,  N.  Y.— Until  11  a.  m.,  June  1, 
by  C.  B.  J.  Snyder,  Superintendent  of  School 
Buildings,  Park  Ave.  and  59th  St.,  New 
Tork.  for  the  following  work:  General  con- 
struction of  new  public  school  162.  security 
required  $125,000;  general  construction,  etc., 
of  additions  to  public  school  12S.  seciirity  re- 
quired $60,000;  installing  heating  and  ven- 
tilating apparatus  in  new  public  school  156, 
security  required  $35,000;  improvements  and 
new  cottage  at  public  school  120,  Barren 
Island,  security  required  $8,000. 

New  York,  N.  Y.— Until  11  a.  m.,  June  1, 
by  C.  B.  J.  Snyder.  Superintendent  of  School 
Buildings,  Park  Ave.  and  59th  St.,  for  the 
general  construction,  etc..  of  additions  to 
public   school   30,    security    required    $60,000. 

New  York,  N.  Y.— Until  2  p.  m.,  Juno  1, 
by  John  F.  Aheam,  Borough  President,  for 
repairs  and  nlterations  to  city  court  house; 
security  required  is  $20,000.  Charles  I.  Berg, 
Architect.  571  Fifth  Ave. 

Wampsvllle,  N.  Y.— Until  1  p.  m.,  June  11. 
by  County  Building  Committee,  at  office  of 
E.  Leiand  Hunt,  Attorney,  Oneida,  N.  Y., 
for  the  erection  of  a  new  court  house  and 
jsil  at  Wampsvllle.  N.  Y.  J.  Riely  Gordon. 
402  Fifth  Ave  ,  New  York  City,  Is  Architect 
for  the  Court  House;  Wm.  J.  Beardsley, 
Poughkeepsle,  N.  Y.,  Is  Architect  for  the 
Jail. 

Youngstown,  O. — Until  June  1.  by  Board  of 
Education,  W.  N.  Ashbaugh,  Clerk,  for  the 
construction  of  a  10-room  stone  and  brick 
school  building  of  fireproof  construction  on 
the  comer  of  Bisoell  and  Kensington  Ave. 

Chemawa,  Ore.— Until  2  p.  m..  June  19.  by 
Commissioner  of  Indian  Affairs,  Washing- 
ton, D.  C.,  for  boiler,  smokestack,  and  ex- 
tension to  power  house  at  Salem  school. 
Further  Information  may  be  obtained  from 
E.  L.   Chalcraft,   Superintendent,    Chemawa. 

New  Castia,  Pa.— Until  noon,  June  12,  by 
Board  of  School  Controllers,  W.  J.  Chain, 
Secretary,  for  the  erection  of  a  brick  and 
terra  cotta  fireproof  high  school  building. 
W.  G.   Eckles.  Architect,  New  Castle,  Pa. 

Sturgeon,  Pa.— Until  June  20,  by  P.  H. 
Wacker.  President,  Sturgeon  Aerte,  Frater- 
nal Order  of  E^agles,  for  the  erection  and 
completion  of  a  3-story  lodge  room,  hall  and 
club  room  of  brick  and  concrete.  Plans  and 
specifications  may  be  obtained  from  John 
Kessler,  of  the  Building  Committee,  at 
Noblestown,  Pa. 

Sumtor,  S.  C. — Until  3  p.  m.,  June  29,  by 
James  Knox  Taylor,  Supervising  Architect, 
Washington,  D.  C.  for  construction,  includ- 
ing plumbing,  gas  piping,  heating  apparatus 
and  electric  conduits  and  wiring  of  U.  S. 
Post  Office  at  Sumter. 

Columbia,  Tenn.— Until  Z  p.  m.,  July  2, 
by  James  Knox  Taylor.  Supervising  Archi- 
tect, Washington.  D.  C.  for  the  construction, 
including  plumbing,   gas  piping,    heating  ap- 

rratus,  electric  conduits  and  wiring  of  U. 
Post  Office  at  Coltmibla. 

Houston,  Tex. — Until  3  p  .m..  June  18  (ex- 
tension of  time  from  May  18),  by  James 
Knox  Taylor,  Supervising  Architect,  Wash- 
ington. D.  C.  for  construction  of  U.  S.  Post 
Offlce  and  Court  House  at  Houston. 

Eureka,  Utah.— Until  June  1,  by  James  D. 
Stack.  President  Library  Trustees,  for  erec- 
tion of  a  library  building.  Watklns  &  Birch. 
Architects.  625  Dooly  Block.  Salt  Lake  City, 
and  333  Academy  Ave.,  Provo. 

Calgary,  Alberta.— Until  June  8,  by  Hos- 
pital Board,  for  erection  of  a  new  general 
hospital  building.  F.  J.  Lawson,  Architect, 
Calgary. 

Edmonton,  Alborta.— Until  June  13.  by 
John  Stocks,  Deputy  Minister  of  Public 
Works,  for  erection  of  a  Court  House  in 
this  dty. 

Roadf  and  Streets. 

Bids  are  asked  on  following  work,  tho 
notes  being  arranged  alpbabetlcally  by 
states: 

Montgomery,  Ala. — ^Untl'  noon,  June  15,  by 
Robert  Tait,  City  Treasurer,  for  paving  the 
roadway  of  North  Court  St.  from  the  south 
side  of  Pollard  St.  to  the  city  limits,  with 
asphalt,   brick,   bltuuthtc  or  Belgian   blocks. 


In  accordance  with  specifications  in  the  of- 
fice of  A.  R  Gilchrist,  City  Engineer.  Cer- 
tified check  for   $5,000  required  with  bid. 

Fort  Barrancas,  Fla.— Until  11  a.  m.,  July 
1.  by  Capt.  D.  W.  Hand,  Constructing  Q. 
M.,  for  construction  of  new  and  resurfacing 
of  old  roads  at  this  post. 

Fort  Dade,  Fia.— Until  8  p.  m.,  June  22, 
by  the  Constructing  Quartermaster,  for  con- 
struction of  brick  roads. 

Sioux  City,  la. — Until  2  p.  m.,  June  1.  by 
E.  E.  Hosmer,  County  Auditor,  for  grading 
and  oiling  of  certain  streets  and  highways 
In  Sioux  City  Township. 

Aurora,  III.— Until  2  p.  m..  May  28,  by  M. 
J.  Tarble.  City  Engineer  for  construction 
11,000  sq.  yds.  sheet  asphalt  pavement,  3.440 
sq.  yds  brlcx  pavement,  and  8.000  fi.  com- 
bined curb  anvl  gutter. 

Belleville,  III.— Until  3  p.  m..  June  3,  by 
Fred    J.    Kern,    President    Board    Local    Im- 

Erovements,  for  60,000  sq.  yds.  of  vitrified 
rick  paving.  Including  20.000  ft.  of  sewer- 
ing and  40,000  lin.  ft.  of  curbing.  Official 
advertisement  will  be  found  elsewhere  in 
this  Issue. 

Chicago,  111.— Until  10:30  a.  m..  June  4,  by 
Board  Local  Improvements,  Cliarles  A.  V. 
Standlsh,  Secretary.  203  City  Hall,  for  Ave 
contracts  for  paving  with  vitrified  brick, 
three  contracts  for  paving  with  blast  furnace 
slag,  13  contracts  for  asphalt,  one  contract 
for  limestone  and  one  contract  for  granite 
block  paving. 

Chicago,  III. — Until  10:30  a.  m.,  June  3,  by 
Board  Local  Improvements,  Charles  A.  V. 
Standish,  Secretary,  203  City  Hall,  for  the 
work  under  38  contracts  for  constructing 
cement  sidewalks. 

Cambridge  City,  Ind. — Until  7:30  p.  m., 
June  9,  by  Town  Clerk,  for  constructing  1,600 
lin.  ft.  of  4  ft.,  and  2.200  ft.  of  6  ft.  ce- 
ment sidewalk,  2.500  ft.  of  cement 
curb  and  gutter  and  2,000  ft.  of  re- 
setting stone  curb  and  placing  new  cement 
gutter.  Bids  are  also  asked  for  construct- 
ing storm  sewer  In  Main  St.  and  grading 
street.  Chas.  Brossmann.  Consulting  Engi- 
neer, Union  Trust  BldE ,  IndlanaFiolis.  Of- 
ficial advertisement  will  be  found  elsewhere 
in   this  Issue. 

Indianapolis,  Ind. — Until  10  a.  m.,  June  1. 
by  Board  Public  Works,  for  six  contracts  for 
grading  and  paving  roadv.ay,  two  contracts 
grading  and  paving  sidewalks  and  one  con- 
tract   for   resurfacing    roadway. 

Logansport,  Ind. — Until  10  a.  m.,  June  4. 
by  Commissioners  of  Cass  and  Miami  Coun- 
ties, for  constructing  gravel  road. 

Winchester,  Ind. — Until  1  p.  m.,  June  3,  by 
Mack  Pogue,  County  Auditor,  for  Improve- 
ment of  highway  with  crushed  stone. 

Baltimore,  Md. — Until  11  a.  m.,  June  3, 
by  Commissioners  for  Opening  Streets,  Hoen 
Bldg.,  for  grading,  curbing,  guttering  and 
paving  with  vitrified  brick,  sheet  asphalt, 
asphalt  blocks  or  bitulithlc.  portions  of  24th 
St.  and  North  Ave.  Separate  bids  will  also 
be  received  for  grading  North  Ave. 

Westminster,  Md. — Until  noon,  June  1.  by 
County  Commissioners.  F.  L.  Hahn,  Clerk, 
for  grading  and  macadamizing  about  %  mile 
of  the  Eldersburg  Road.  Sec.  B. 

Eseanaba,  Mich. — Until  noon,  June  1,  by 
A.  P.  Smith.  County  Clerk,  for  grading  and 
macadamizing  53i  miles  (three  sections)  of 
the   Bark   River  road. 

Kansas  City,  Mo. — Until  3  p.  m.,  June  1. 
by  Board  of  Park  Commissioner^,  Frank  P. 
Gossard,  Secretarj',  for  paving  39th  St.,  from 
Oak  St.  to  Kenwood  Ave. 

Kansas  City,  Mo.— UnUl  11  a.  m..  June  4. 
by  E.  A.  Harper.  City  Engineer,  for  con- 
structing artificial  stone  sidewalks  on  por- 
tions of  10  streets;  also  for  constructing  ar- 
tificial stone  curbing  on  portions  of  two 
streets. 

Fremont,  Neb.— Until  7:30  p.  m.,  June  1, 
by  E.  N.  Morse,  Chairman  Board  Public 
Works,  for  labor  and  material  for  paving 
and  curbing  District  No.  14.  Estimated  cost 
Is  $20,605. 

Lincoln,  Neb. — Until  noon.  May  29,  by 
Thos.  H.  Pratt.  City  Clerk,  for  grading, 
paving  and  curbing  roadway  of  H.  St.,  O. 
St.,  and  27th  St. 

Bayonne,  N.  J. — Until  8  p.  m.,  June  2,  by 
W.  G.  Hamilton,  City  Clerk,  for  asphalt  pav- 
ing on  35th  St.,  8,200  sq.  yds.;  on  39th  St., 
3.150  sq.  yds.,  and  on  28th  St..  4,750  sq  yds. 
F.  W.  Dalrymple,  City  Engineer. 

Camden,  N.  J. — Until  II  a.  m.,  June  8, 
by  Fred  W.  G'eorge,  County  Clerk,  for  mac- 
adamizing Evesham  Road  from  White  Horse 
Turnpike,  to  Blackwoodtown  Turnpike,  a 
distance  of  2.'S  miles.  Also  for  macadamis- 
ing 2d  Section  of  Blackwoodtown  Turnpike 
from  Chews  to  Blackwood,  a  distance  of 
2.4  miles,  using  asphaltum  oil  for  binder. 

Brooklyn,  N.  Y.— Until  11  a.  m..  June  3, 
by  Bird  S.  Coler,  Borough  President,  for  work 


under  four  contracts  for  street  Improvement. 
Largest  contract  calls  for  regulating  and 
paving  with  asphalt  on  a  concrete  founda- 
tion the  roadway  of  14th  Ave.  from  45th 
St.  to  60th  St,  the  engineer's  estimate  of 
the  quantities  being  as  follows:  19.230  sq. 
yds.  asphalt  pavetnent,  2,090  cu.  yds.  con- 
crete. 

Fort    Niagara    (P.     C,     Youngstown),    N. 

Y Until  June  6,  by  Constructing  Q.  M.,  for 

constructing  concrete  walks  at  this  post. 

Mt.  Klaco,  N.  Y.— Until  3:30  p.  m.,  June  8, 
by  Joseph  E.  Merrlam,  Town  Clerk,  for 
grading  and  macadamlxlng  about  3  1-3  miles 
of  road.  Byrne  &  Darling,  Engineers.  White 
Plains,  N.  y. 

Cincinnati,  O. — Until  noon,  June  1,  by 
Board  Public  Service,  John  J.  Wenner, 
Clerk,  for  resurfacing  Shllllto  Place  with 
asphalt.     Bond  for  $1,000  required  with  bid. 

Columbus,  O. — Until  noon,  June  3,  by  E. 
W.  HIrsch,  Secretary  Board  Public  Service, 
for  grading  and  paving  portions  of  14 
streets. 

Bellefonte,  Pa. — Until  June  19.  by  State 
Highway  Department,  Harrlsburg,  Pa.,  for 
constructing  7.660  ft.  of  Osceola  Road  and 
7.B07  ft.  of  Tyrone  Pike  in  Rush  Township. 
Center  County,  and  6,044  ft.  of  road  In  Har- 
ris  Township,   Center  County. 

Butler,  Pa.— Until  June  20,  by  State  High- 
way Department,  Harrlsburg,  for  construct- 
ing 15.000  ft.  of  road  in  Butler  Township, 
Butler  County. 

Harrlsburg,  Pa.— Until  June  17,  by  State 
Highway  Department.  Harrlsburg,  for  con- 
struction of  following  roads:  Salisbury 
Road,  4,900  ft.  long,  and  Summit  Mills  Road, 
6,200  ft.  long.  In  Summit  Township.  Somer- 
set County;  8,700  ft.  of  road  in  West  Fenn 
Township,  Schuylkill  County:  27.783  ft.  of 
road  In  Porter  Township,  Huntingdon 
Ctounty. 

Harrlsburg,  Pa. — ^Untll  June  18,  by  State 
Highway  Department,  H-arrlsburg,  for  the 
construction  of  the  following  roads:  2,997 
ft.  of  road  In  Ulster  Township,  Bradford 
County;  8,174  ft.  of  road  in  Monroe  Town- 
ship, Snyder  County;  two  sections,  3,460  ft. 
and  6,855  ft.,  of  Jonestown  Road.  In  Susque- 
hanna Township,  Daupltn  County;  8,360  ft. 
of  road  In  Lower  Faxton  Township.  Dauphin 
County. 

Latrobe,  Pa. — Until  8  p.  m..  June  8,  by  Jaui. 
C.  Oursler,  Borough  Secretary,  for  Improve- 
ment of  South  Lieonler  St..  by  9.600  cu.  yds. 
f trading,  setting  8,000  ft.  of  stone  curb,  and 
aying  13,800  sq.  yds.  of  brick  or  asphaltum 
block. 

Wllkesbarre,  Pa.— Until  May  29.  by  H.  C. 
Mason,  Contractor,  67  Public  Square.  Wllkes- 
barre. for  macadamising  Lee  Park  Ave. 
from  Division  St.  to  St.  Mary's  Cross  Road, 
a  distance  of  3.450  ft.,  and  St.  Mary's  Cross 
Road  from  Lee  Park  Ave.  to  the  Middle 
Road,  a  distance  of  500  ft. 

Aberdeen,  S.  Dak. — Until  8  p.  m.,  June 
22,  by  F.  W.  Raymond,  City  Auditor,  for  pav- 
ing portions  of  several  streets  with  creosote 
blocks,  brick  or  asphalt. 

Sewers. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
■tatea: 

Mason  City,  la.— Until  %  p.  m.,  June  1,  by 
J.  H.  McEwen.  City  Clerk,  for  constructing 
sewers  as  follows:  2,351  ft.  15-ln.,  598  ft. 
12-ln..  687  ft.  10-ln..  and  C.138  ft.  8-ln.  pipe; 
also   28   brick   manholes. 

Belleville,  III.— Until  3  p.  m.,  June  3.  by 
Fred  J.  Kern,  President  Board  Local  Im- 
provements, for  constructing  20.000  ft.  of 
sewers. 

Decatur,  III.— Until  2  p.  m..  May  28,  by 
Board  Local  Improvements.  A.  B.  Alexan- 
der. Engineer,   for  constructing  12-ln.  sewer. 

Kankakee,  III.— Until  4  p.  m..  May  29.  by 
City  Clerk,  for  constructing  lateral  sewer. 

Monmouth,  III.— Until  11  a.  m..  May  28, 
by  Board  Local  Improvements,  J.  S.  Bates. 
City  Engineer,  for  constructing  12-ln.  sewer 
In  East  Euclid  Ave. 

Brazil,  Ind. — Until  7  p.  m.,  June  2,  by  F. 
K.  De  Armney,  City  Clerk,  for  construction 
of  Pogue's  Run  storm  and  sanitary  sewer. 
Estimated  cost  Is  $33,724.  and  sewer  is  to  be 
constructed  of  reinforced  concrete,  2,700  ft. 
being  4x6  ft.,  and  2,900  ft.  being  5x12  ft. 

Cambridge  City,  Ind. — Until  7:30  p.  m., 
June  9.  by  Town  Clerk,  for  constructing 
storm  sewer  in  Main  St.  See  also  under 
Bids  Asked — Roads  and  Streets. 

Indianapolis,  Ind. — Until  10  a.  m..  June  1, 
by  Board  Public  Works,  for  constructing 
local  sewers  in  Chicago  St.  and  Highland 
Ave. 

MIshawaka,  Ind.— Until  June  1.  by  this 
city,  for  constructing  Logan  St.,  Laurel  St., 
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&nd  E:a8t  Ehid  trunk  sewers;  also  the  E^st 
4th  St.  and  West  2nd  St.  laterals.  The 
trunk  sewers  will  be  3C  In.  and  42  In.,  and 
the  laterals  will  be  10  In.  to  18  In.  Estimated 
cost  Is  tSCOOO.  W.  &  Moore  Is  City  Engi- 
neer. 

Dayton,  Ky. — Until  8  p..  m..  June  1,  by 
City  Clerk,  for  constructing  vltrlfled  brick 
or  concrete  sewer  in  Main  St.,  McKtnney 
St.  and  Vine  St.  Certified  check  for  tSOO 
required  with  bid.  Geo.  O.  LIndsey,  City 
Engineer,  7  East  4th  St.,  Newport,  Ky. 

Bayonne,  N.  J. — Until  8  p.  m.,  June  2,  by 
W.  C.  Hamilton,  City  Clerk,  for  construct- 
ing sewers  as  follows:  Fewer  in  Ave.  F., 
amount  of  concrete  pipe  on  piles  altaut  650 
ft.  of  from  30  to  24  In.  in  diameter;  vitri- 
fied pipe  2,000  ft.,  from  24  in  to  12  In.  Sewer 
In  Railroad  Ave.,  24  in.  concrete  pipe  on 
plies  about  100  ft.;  1,900  ft.  of  vltrlfled  pipe 
from  10  in.  to  24  in.  In  diameter.  F.  W. 
Dalrymple,  City  Engineer. 

Brooklyn,   N.   Y ^Until  11  a.   m.,  June  10, 

by  Bird  8.  Coler,  Borough  President,  for 
constructing  sewer  in  B.  8th  St.,  to  cost 
about   tS.eST. 

Brooklyn,  N.  Y.— Until  11  a.  m..  June  S, 
by  Bird  S.  Coler,  Borough  President,  for 
four  oontiacta  for  constructing  relief  sew- 
ers. Estimated  total  of  contract  No.  1  Is 
t366,135;  contract  No.  2,  8380,650;  contract 
No.  3,  {354,297;  contract  I^o.  4,  $34,917. 
'  Middletown,  O. — Until  noon,  June  3,  by 
John  Kunz,  Clerk  Board  Public  Service,  for 
labor  and  materials  for  constructing  pipe 
sewers,  the  work  including  2,100  ft.  12-ln., 
3,016  ft.  15-ln.,  884  ft.  18-in..  450  ft.  24-ln.. 
31  manholes  and  41  Inlet  basins. 

Steubanville,  O.— Until  noon,  June  1,  by 
Board  Public  Service,  H.  Q.  Simpson.  Clerk, 
for  constructing  12-ln.  vltrlfled  pipe  sewer 
In  Alley  B.  Certified  check  for  $200  re- 
quired with  bid. 

Philadelphia,  Pa. — Bids  arc  being  asked 
until  June  3,  by  George  R.  Stearns,  Director 
Public  Works,  for  constructing  main  sewers 
as  stated  In  our  issue  of  last  week.  They 
Include  a  brick  sewer  from  9  to  10  ft.  diam- 
eter In  Elastwick  Ave.  from  64th  to  6Tth  Sts., 
probable  cost,  $40,000:  brick  sewer  4  ft.  di- 
ameter, In  Schuyler  St.,  from  Roberts  Ave. 
to  Clapler  St.,  $15,000,  and  reconstruction 
of  a  brick  sewer  from  8  ft.  6  In.  to  11  ft. 
diameter  In  C'earfleld  St.,  between  12th  and 
6th  Sts.,   $70,000. 


Wtter  Supply. 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphalbetlcally  by 
states: 

Chicago,  III.— Until  10:30  a.  m.,  June  4,  by 
Board  Local  Improvements,  Charles  A.  V. 
Standlsh,  Secretar>-,  203  City  Hall,  for  work 
under  10  contracts  for  constructing  water 
mains. 

Jollet,  III.— Until  10  a.  m.,  June  1,  by 
Board  Local  Improvements,  William  S. 
Welch.  Clerk,  for  constructing  water  mains 
In   Franklin  and   Ohio   Sts. 

Michigan  City,  Ind. — Until  11  a.  m.,  June 
5,  by  Lake  Michigan  Water  Co.,  Fred  C. 
Miller,  Secretar>',  for  furnishing  material  and 
labor  for  the  construction  of  a  submerged 
intake  crib  and  the  laying  of  a  30-ln.  Intake 
pipe. 

Springfield,  Mast. — Until  2  p.  m.,  June  18, 
by  Water  Commissioners,  E.  E.  Lochridge. 
Chief  Engineer,  for  the  construction  of  a 
covered  masonry  reservoir  with  gate  houses, 
dwelling  and  appurtenances,  as  Included 
under  Little  River  Water  Supply,  Contract 
No.  3.  The  reservoir  will  cover  an  area  of 
92,000  sq.  ft.  and  will  have  a  depth  of  26  ft. 

Wahpeton,  N.  Dak.— Until  2  p.  m..  June 
16.  by  Commissioners  of  Indian  Affairs. 
Washington,  D.  C,  for  Improvements  to 
water  system  at  Wahpeton  Indian  School. 
Further  Information  may  be  obtained  from 
J.  C.  Clifford,  Superintendent,  Wahpeton. 

Brooklyn,  N.  Y.— Until  2  p.  m.,  June  10, 
by  John  H.  O'Brien,  Commissioner  Water 
Supply,  Gas  and  Electricity,  13  Park  Row, 
New  York,  for  hauling  and  laying  water 
mains  In  four  districts  In  the  Borough  of 
Brooklyn. 

New  York,  N.  Y.— UnUI  2  p.  m.,  June  10, 
by  John  H.  O'Brien,  Commissioner  Water 
Supply.  Gas  and  Electricity.  13  Park  Row. 
for  furnishing,  delivering  and  laying  water 
mains  and  appurtenances  in  Mornlngstar. 
Richmond,  Old  Stone  and  Amboy  Roads,  and 
in  Bridge  Ave.,  Borough  of  Richmond.  Se- 
curity required  is  $90,000. 

Mont  Alto,  Pa. — Until  5  p.  m.,  June  9,  by 
Samuel  G.  Dixon,  Commlssinner  of  Health 
of  the  State  of  Pennsylvania,  Harrlsburg. 
for  labor  and  materials  necessary  for  the 
construction  of  a  water  works  system  for 
the  Pennsylvania  State  South  Mountain  San- 
atorium, near  Mont  Alto.  The  work  in- 
cludes   a    reinforced     concrete     reservoir    of 


300,000  gallons  capacity,  two  concrete  col- 
lecting wells  of  40,000  and  7,500  gallons  ca- 
pacity, respectively,  a  pump  house,  two  tri- 
plex pumps  driven  by  8  h.p.  gasoline  en- 
gines, 5,000  ft.  of  6-ln.  cast-iron  pipe  lines, 
4,000  ft.  of  4-ln.  pipe  lines,  10,000  ft.  of  3-ln. 
and  2-ln.  pipe  lines,  together  with  all  appur- 
tenances and  connections  to  the  existing 
water  system. 

Dallas,  Tbx. — Until  June  1,  by  J.  B.  Wins- 
lett.  City  Secretary,  for  .building  new  pump- 
ing station. 

BxcaTatlen,  Earth  and  Rock. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Chicago,  III. — Grading,  Retaining  Wall. — 
Until  11  a.  m.,  June  4,  by  Department  Pub- 
lic Works,  225  City  Hall,  for  grading  and 
lowering  sidewalks,  lowering  shade  trees, 
building  a  concrete  retaining  wall  from 
Sedgwick  8t.  to  a  point  180  ft.  east  of  the 
east  line  of  Sedgwick  St.,  to  correspond 
to   established   grade   on    Belden   Ave. 

Frankfort,  Ind.— Ditch.— Until  2  p.  m.. 
May  30,  by  William  A.  Robinson,  Drainage 
Commissioner,   for  constructing  ditch. 

Kansas  City,  Mo. — Grading.- Until  3  p. 
m.,  June  1,  by  Park  Commissioners,  Frank 
P.  Gossard,  Secretary,  for  grading  land  In 
Swope  Park  for  dam,  lagoon  and  lake. 

Now  York,   N.  Y Embankment.— Until  11 

a.  m.,  June  u,  by  Commissioner  of  Common 
Lands  Fund  of  Late  Town  of  Qravesend,  at 
office  of  Mayor  McClellan,  City  HaU,  for 
regulating  and  grading  to  an  elevation 
above  mean  high  water  the  roadw^  of 
Shell  Road,  hetween  Avenue  X  and  Canal 
Ave.,  the  work  requiring  10,000  cu.  yds.  of 
emt>ankment.  Plans  with  the  Chief  En- 
gineer of  the  Board  of  Estimate  and  Appor- 
tionment, Room  1408,  No.  277  Broadway, 
New  York. 

Salt  Lake  City,  Utah.— Excavation.— Un- 
til 2  p.  m.,  June  2,  by  State  Board  of  Land 
Commissioners,  City  and  County  BIdg.,  for 
irrigation  work  as  follows:  Excavation  for 
approach  cut  rock,  20  cu.  yds.:  excavation 
for  approach  cut  loose  rock,  1,685  ou.  yds.; 
excavation  for  approach  cut  earth,  190  cu. 
yds.;  excavation  for  tunnel,  420  lin.  ft.;  ex- 
cavation for  outlet  cut  rock,  165  cu.  yds.; 
excavation  for  outlet  cut  loose  rock,  790  cu. 
yds.;  excavation  for  outlet  cut  earth,  1,010 
cu  yds.;  rip  rap  for  outlet  cut  160  sq.  yds. 

Woods  Cross,  Utah. — Water  Channel. — 
Until  May  28,  by  Deseret  Live  Stock  Co. 
of  Woods  Cross,  Utah,  for  the  construction 
of  about  16,000  ft.  of  water  channel  in  Skull 
Valley,  Tooele  County,  which  channel  is  to 
be  lined  with  cemented  masonry.  A  bid  Is 
also  wanted  on  only  one  mile  of  this  chan- 
nel constructed  In  the  same  way.  Profile 
and  specifications  may  be  had  from  James 
H.  Moyle,  Dnseret  National  Bank  Bldg.,  Salt 
Lake  City,  or  from  R.  E.  Caldwell,  No.  208 
Sharon   Bldg.,   Salt  Lake  City. 

WacellaneottB. 

Bids  are  asked  on  following  work,  the 
notes  '  being  arranged  alphabetically  by 
states: 

Los  Angeles,  Cal. — Aqueduct. — Until  July 
17,  by  Board  of  Public  Works,  Horace  B. 
Ferris,  Secretary,  for  the  construction  of 
the  Jawbone  Division  of  the  Los  Angeles 
Aqueduct,  with  a  capacity  of  four  hundred 
second  feet,  Including  about  43,000  lln.  ft.  of 
lined  tunnel,  60,000  lln.  ft.  of  lined  conduit, 
and  340,000  cu.  yds.  of  excavation.  The 
work  Is  subdivided  into  three  sections,  and 
separate  or  lump  sum  proposals  will  be  re- 
ceived. 

Chicago,  III.— Laying  Cable— Until  11  a. 
m.,  June  2,  by  William  Carroll,  City  Elec- 
trician, 12  City  Hall,  for  dredging  a  trench 
across  the  Calumet  River  at  106th  St.,  and 
placing  a   cable   therein,   etc. 

Chicago,  III. — Coal  Hopper.— Until  11  a.  m., 
June  2.  by  Department  Public  Works.  322 
City  Hall,  for  alterations  and  additions  to 
coal  hopper  at  Jackson  Park  Ave.  pumping 
station. 

Carrollton,  Miss.— Electric  Plant.  —  Until 
June  16,  according  to  reports,  by  Mayor  and 
Board  of  Aldeimen,  for  rebuilding  municipal 
electric  light  plant. 

Brooklyn,  N.  Y.— Fencing.— Until  11  a. 
m..  June  3,  by  Bird  S.  Coler,  Borough  Presi- 
dent, for  fencing  vacant  lots  on  the  south 
side  of  31st  St.,  the  work  Including  2,312  lln. 
ft.   of  fencing. 

Portland,  Or* — Light  House. — Until  noon, 
Aug.  14,  by  Light  House  Engineer,  Port- 
land, for  material  and  erection  of  Hlnchin- 
brook  Entrance  Light   Station,   Alaska. 

Philadelphia,  Pa.- Fencing.- ITntll   May  29, 


by    Falrroount    Park    Board.    J.   T.    Vodges, 
Superintendent,  on  fencing. 

Spokane,  Wash. — Walls. — See  under  Bids 
Asked — Bridges. 

St.  Andrews,  Man. — ^Dam,  Etc.— Until  4:34 
p.  m..  July  8,  by  Fred  Gelinas.  Secretary 
Department  Public  Works.  Ottawa,  Ont.,  for 
the  construction  of  movable  dam,  steel  ser- 
vice and  highway  bridge,  remlr  shop,  etc, 
at  St.  Andrews  Rapids,  Red  River.  Province 
of  Manitoba.  Plans,  etc.,  at  Ottawa,  at  the 
offices  of  Mr.  A.  R  Dufresne,  Resident  En- 
gineer of  the  Department  at  Winnipeg;  Mr. 
J.  G.  Sing,  Resident  Engineer,  Confedeiatlon 
Life  Bldg.,  Toronto;  Mr.  C.  Desjardlna. 
Clerk  of  Works,  Postofllce,  Montreal,  and 
Mr.  Ph.  Beland,  Clerk  of  Works,  Postofflce, 
Quebec. 

|faterials,Machlne8,SiippUe«,Too]s,Btc 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphaoetically  by 
states: 

Washington.  D.  C— Pipe.  —  Until  noon. 
June  6.  by  the  District  Commissioners,  Dis- 
trict Bldg.,  for  furnishing  cast  Iron  water 
pipe. 

Minidoka,  Idaho. — Electrical  Apparatus.— 
Until  June  19,  by  U.  S.  Reclamation  Ser- 
vice, Federal  Bldg.,  Chicago,  HI.,  for  fur- 
nishing electrical  apparatus  for  use  In  con- 
nection with  power  and  pumping  develop- 
ment at  Minidoka  Dam,  Minidoka  Irrlgatton 
Project,   Idaho. 

New  Orleans,  La. — Rock. — ^Untll  11  a.  m., 
June  6.  by  Maj.  J.  F.  Mclndoe,  U.  S.  Eagn.. 
1639  Iioulslana  Ave,,  for  furnishing  about 
10,000  tons  of  rock  at  points  on  Mississippi 
River  below   Vlckaburg,   Miss. 

Carson  City,  Nev, — Pipe. — Until  June  <, 
by  State  Board  of  Capitol  Commlsslonert, 
for  furnishing  6,000  ft.  of  8-ln.  converse  or 
Mathenson  look  joint  pipe,  f.  o.  b..  Canon 
City,  Nev. 

Irvlngton,  N.  J. — Crushed  Stone. — Until 
June  2,  by  M.  Stockman,  Town  Clerk,  for 
furnishing  and  delivering  1,000  tons  of 
crushed   mountain   stone. 

Brooklyn,  N.  Y.— Pipe.  Tools,  Etc.— Until 
2  p.  m.,  June  10,  by  John  H.  O  Brlen,  Com- 
missioner Water  Supply,  Gas  and  Electricity, 
18  Park  Row,  New  York,  for  furnishing  and 
delivering  the  following:  (1)  stop  cock  boxn 
and  covers,  security  required  $10,000;  *J) 
tools,  garden  implements,  etc,  security  $2.- 
000;  (3)  pipe,  pipe  fittings,  valves,  boDer 
tubes,  etc.;  (4)  supplies  for  pumping  sta- 
tions, reservoirs  and  repair  yards;  (5)  mis- 
cellaneous  machine   tools   and    machines. 

New  York,  N.  Y.— Box  Cars.— Until  2  p. 
m.,  June  2,  by  F.  C.  Nordsiek,  Aaalstant 
Purchasing  Agent,  Panama  R.  R.,  24  State 
St.,  for  furnishing  300  box  cars. 

New  York,  N.  Y. — Traveling  Cranes.— Un- 
til 2  p.  m.,  June  10,  by  John  H.  O'Brien. 
Commissioner  Water  Supply,  Gas  and  Elec- 
tricity, 13  Park  Row,  for  furnishing,  deliv- 
ering and  Installing  one  hand-operated  trav- 
eling crane  In  the  high-pressure  punj^ng 
station  located  at  -  Gansevoort  and  west 
Sts.,  and  furnishing,  delivering  and 
Installing  one  hand-operated  traveling  enat 
In  the  high-pressure  pumping  station  locat- 
ed at  Oliver  and  South  Sts.,  Borough  of 
Manhattan. 

New  York,  N.  Y.— Broken  Stone.— UnUl  11 
a.  m.,  June  1,  by  Lawrence  Greaser.  Presi- 
dent Queens  Borough,  5th  St.  and  Jackson 
Ave..  Long  Island  City,  for  furnishing  and 
delivering  5.000  cu.   yds.    of  broken  stone  of 


limestone.  %  In.;  400  cu.  yds.  of  limestone 
screenings;  1,000  cu.  yds.  of  broken  stone  of 
limestone.   IH  in.;  2,925  cu.  yds.  of  tnp  rock 


screenings;  6.4T5  cu.  yds.  of  broken  stone  of 
trap  rock,  1^  In.;  2,100  cu.  yda  of  broken 
stone  of  trap  rock,  %  in. 

New  York,  N.  Y.— Pipe.  Lumber,  Etc.— 
Until  10  a.  m.,  June  2,  by  Bureau  SuppUM 
and  Accounts,  Navy  Department.  Wasmnif- 
ton,  D.  C,  to  furnish  at  the  navy  yard. 
New  York,  N.  Y.,  a  quantity  of  naval  sup- 
plies, among  which  are  the  following:  Sen. 
1220:  Iron  pipe  and  fittings,  valves,  file  cab- 
inets.—Sch.  1226:  Bolts,  screws,  hack-saw 
blades,  hardware  and  tools. — Sch.  1227; 
Lumber— Sch.  1228:  Sheet  brass. — Sch.  1J»: 
Bolts  and  nuts,  bronze,  crucibles. — Sch. 
1236:  Repairing  quarters. — Sch.  1249:  Light- 
ing wire- Sch.  1260:  Steel. —Sch.  1251:  Ma- 
chine screws,  etc. — Sch.  1252:  Steel. — Sch 
1254:    Shrinking  drill.— Sch.    1285:   Steel. 

Rome,  N.  Y. — Pipe.  Specials. — Until  noon. 
June  10,  by  Water  and  Sewer  Conunlsslon- 
ers.  Ray  Armstrong,  Clerk,  for  fumlshiag 
about  3.745  net  tons  of  cast  Iron  water  pipe 
and  12  net  tons  of  specials.  Knight  A  Hop- 
kins, Engineers.  Rome.  Official  advertise- 
ment will  t>e  fcund  elsewhere  In  this  Issue. 

Youngttewn,  O. — Pipe,  Valves.  Etc.— ITn- 
tll June  1,  by  Board  Public  Service,  for  fur- 
nishing pipe,  valves,  hydrants,   etc.,  for  nev 
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water  mains  In  Wick  Ave.  and  E^agt  Federal 
St. 

Edmond,  Okla. — ^Water  Works  Material.— 
Until  noon,  June  IB,  by  City  Clerk,  for  pur- 
chase by  the  city  of  material  and  machlner>- 
neceasary  In  the  construction  of  a  com- 
plete system  of  waterworks,  and  will  Include 
two  IzS-HP.  tubular  boilers,  two  duMex 
steam  pumps,  one  straight  line  air  compres- 
sor, one  feed  water  heater,  two  boiler  teed 
pumps.  25  Are  hydrants,  16  water  gate 
valves  and  about  250  tons  of  cast  Iron  pipe. 

CONTRACTS  LBT. 

The  following  contntcts  hav«  be«n  tot  r*- 
cently: 

Denver,  Colo. — BrldRc. — Pueblo  Bridge  Co.. 
at  t4.£00,  for  constructing  80  ft.  bridge  over 
Arkansas  River  at   Browns  Canon. 

Ne«v  Haven,  Conn, — Paving. — C.  W.  Blakes- 
lee  &  Sons,  for  macndamizlng,  as  follows: 
White  St.,  tl.3»2:  St.  Ronan  St.,  $8,851;  Wln- 
throp  Ave..  }5.296.  Frank  Brazos,  for  ma- 
cadamizing Webster  St.,  $4,005;  Newhall  St., 
12.645:  DlvlFlon  St.,  12,685;  Kosette  St..  »2,- 
8»2. 

Atlanta,  Qa. — Pump  House.  Etc. — Griffln 
Construction  Co..  at  $29,330.  for  building 
foundations  and  house  for  new  pump  at 
Hemphill   Station. 

Savannah,  Qa. — Bridge. — Austin  Bros.,  At- 
lanta. Ga..  at  $3,2'l'i,  for  constructing  steel 
draw  bridge  over  Great  Ogeechee  River  at 
King's   Ferry. 

Rathdrum,  Idaho.  —  Bridge.  —  Carscallen 
Bros..  Coeur  d'Alene.  Idaho,  at  $7,450,  for 
constructing  steel  bridge  over  Coeur  d'Alene 
River  at  Lane. 

Chicago,  III. — Concrete  Work. — Turner  Con- 
structloii  Co.,  11  Broadway.  New  York,  has 
been  awarded  a  contract  for  considerable  re- 
ronstructltn  work  in  reinforced  concrete  for 
the  Murijhy  Varnish  Co.  in  their  factory  at 
Chicago. 

PaorIa,  III.— Bridge  —William  Noonen,  Tre- 
mont,  111.,  at  $2,348.  for  steel  and  concrete 
bridge  over  Sugar  Creek  in  Hittle  Township. 

Sterltny,  III.— Bridge— Clinton  Bridge  & 
Iron  Works,  at  $3,680,  for  an  iron  bridge 
over   Rock  River  at  Prophetstown. 

Princeton,  III.— Bridge.- Jollet  Brtdge  & 
Iron  Works,  at  $2,25f.,  for  erecting  two 
bridges   for  county 

Fort  Wayne,  Ind.  —  Bridge.  —  National 
Bridge  Co.,  fndiaitnpoUs.  Ind.,  at  $26,750,  for 
reinfor'-ed  concr<>te  bridge  over  St.  Mary's 
River    on    Clinton    St. 

Frankfort,  Ind. — Road. — John  Adams.  Leb- 
anon, Ind.,  at  $1,695,  for  constructing  gravel 
road. 

Fort  Wayne,  Ind. — Culverts. — County  Com- 
misslonors  have  awarded  contracts  for  41 
small  '-tincrete  arches  and  culverts  to  George 
Jaap,  William  Goodfellow  and  David  C.  Pur- 
man. 

Indianapolis,  Ind.— Sewer. — American  Con- 
struction Co.,  Daniel  Foley.  President,  at 
»4  92  p'-'  toot,  fr.t  constructing  29,600  ft.  of 
E:ast  Michigan  Hi.  sewer.  Bids  for  work 
vrere  i>*>ened  lart  summer,  but  award  of 
contract  has  beer  held  up  by  court  pro- 
ceedings. 

Indlarapolls,  Ind.— Bridge.— H.  F.  Hacke- 
dom  &  Co..  at  $3,426,  for  constructing  bridge 
over  Hck  Creek,  southeast  of  city. 

South  Band,  Ind.— Pipe  Sewer. — H.  De  Vos 
A   Co..    tor  pipe  sewer  In  Olive  St. 

New  Albany,  Ind.— Paving.— W.  O.  Swee- 
ney. Jefferson.  Ind,.  for  paving  West  Main 
St.   with  vltrined  brlclt. 

Warsaw,  Ind.  —  Ditch.  —  Kmanuel  Gick, 
North  .'lanchester,  at  $3,986,  for  construct- 
inn   thice-mlle  ditch  In  Paw  Paw  Township. 

8p  rlnqflBld,  MJtsi.— Bridge  Work.— Casper 
Ranger,  Springfield,  for  erecting  bridge  at 
Jactoon  St    for  N.   Y..  N.  H.   &  ll.   R  R. 

South  Bend,  Ind.— Bridge  Work. — Contracts 
have  lo.en  awarced  by  the  County  Commls- 
aioneni  of  St.  Jooeph  County  as  follows: 
To  Caton  A  Olmsted,  Galesburg,  111.,  one 
14  ft,  concrete  arch,  one  36  ft.  steel  bridge 
and  new  wing  will  to  a  25  ft.  arch;  to  Van 
Shyhawk  &  Hitch.  Marlon,  Ind..  five  con- 
crete -irches  rarglng  from  6  ft.  to  16  ft. 
apan. 

Minneapolis,  Minn. — Railroad  Gmding. — 
Smith  *  Jones.  Duluth,  Minn.,  for  clearing, 
grading  and  grubbing  30  miles  of  northern 
right-of-way  of  the  Twin  City  &  Lake  Su- 
perior Hy.    near  Foxboro. 

Bllllnqs,  Mont.— Bridge.— Security  Bridge 
Co.,  Mlnr.eapoBii.  Minn.,  at  $19,750,  for  con- 
Btrue'ln.?  new  bridge  over  Yellowstone  River 
at    Columbus  for   the   county. 

Brooklyn,  N.  Y. — Warehouse. — Turner  Con- 
atructlon  Co..  11  Broadway,  New  York,  for 
conatnicting  the  pew  warehouse  for  Fred'k 
Laoeaer  &  Co.  at  Schemerhom  and  Livingston 


Sts.,  Bivoklyn.  Building  will  be  170  ft.  by 
140  ft.  :n  plan,  eight  stories,  basement  and 
sub-baiement,  aw  well  as  roof  and  pent 
houses.  Reinforced  concrete  will  be  used 
throughout,  excepting  only  the  Livingston 
St.  front,  which  will  be  brick  with  terra 
cotta  irlm.  Work  will  be  begun  at  once. 
Wm.  HIgginson,  Architect. 

Charlotta,  N.  C. — Bridge. — Canton  Bridge 
Co.,  Canton.  C,  at  $1,600,  for  steel  bridge 
on  Devlta  Road  for  County. 

BInghamton,  N.  Y. — Sewers. — John  J. 
Tyne,  for  followlrc  sewers:  Beethoven  St., 
$371;  \\.\les  Ave..  $827;  Moffatt  Ave.,  $1,333. 
A.  L.   SVllley,  for  Judson  St.  sewer  at  $1,272. 

Youngstown,  O. — Sewer. — Anthony  O'Hora, 
at  $1,900,  for  sewer  in  Dewey  Ave. 

Wormlevsburfl,  Pa. — Bridge,  Etc. — Hat- 
field &  Hyde  Co.,  West  Falrvlew,  for  con- 
struction of  section  of  state  road  and  new 
bridge    near    Wormleysburg. 

Reading,  Pa.— Bridge. — L.  H.  Focht  & 
Son,  Kiicdlng,  at  t!9,R60,  for  reinforced  con- 
crete bridge  of  four  75  ft.  arches,  to  be 
erected  at  Daubervllle   for  the  County. 

Klttannlng,  Pa.— Road  Work.- P.  F,  Mc- 
Cann,  GreenKbur^,  Pa.,  at  $43,549.  for  Im- 
provement of  Garrets  Run  road  In  Monon 
Township.  Armstrong  County;  H.  C.  K. 
Hlnklo.  Altoona,  Pa.,  at  $40,446.  for  recon- 
struction of  road  In  South  Buffalo  Township. 

Cameron,  Tex. — Bridge. — C.  Q.  Horton, 
Austin.  Tex.,  at  $1,260.  for  building  Iron 
bridge  at  Waco  Crossing  on  Elm  Creek. 

Qalveston,  Tex. — Road  Work. — County 
Commlsolonera  have  awarded  following  con- 
tracts for  road  work:  Suderman-Dolson  Co., 
^vlng  3'^  miles  ot  Deepwater  and  LaPorte 
Road  with  mud  s>:ell  at  $64,978,  and  paving 
five  mllc^  of  Washington  County  Road  with 
shell  at  $30,693.  W.  S.  Hipp,  at  $20,828,  for 
laying  crushed  rock  on  West  Montgomery 
Road,  end  at  $20,828  for  constructing  2H 
miles  f>f  shell  pavement  on  Houston  and 
Crosby  County  Road.  Same  bidder  was  also 
awarded  contract  nt  $37,490  for  constructing 
crushed  rock  pavement  on  West  Montgom- 
ery Road,  and  at  $23,219,  for  a  similar  pave- 
ment on  Houston  and  Pierce  Junction  Road. 

Wanatchae,  Wash. — Bridge  Approach. — J. 
J.  O'Connor,  at  $2,230,  for  building  bridge 
approach. 

Qrean  Bay,  Wit. — Paving. — McGrath  Con- 
struct|->n  Co.,  at  $8,998,  for  macadamizing 
on  Wahster  Ave.,  and  at  |4,663  for  similar 
work  on  North  Broadway. 

PROJECTBD  WORK. 
Bridges. 

Items  Arranged   Alphabetically   by   States. 

Gadsden,  Ala.— Louisville  &  Nashville  R. 
R.,  E.  E.  Kuerstelner,  Bridge  Engineer, 
Louisville,  Ky..  has  decided  to  erect  a  new 
bridge  over  Coosa  River.  The  bridge  will 
be  a  steel  structure  about  600  ft.  long. 

Freano,  Cal. — County  Supervisors  have 
been  asked  to  construct  a  $10,000  bridge 
over  Kings  River  In  Reedley. 

Denver,  Colo. — State  Engineer's  Depart- 
ment his  completed  plans  for  bridge  In  Park 
County,  and  a  bridge  In  Chaffee  County, 
and  bids  will  be  osked   soon. 

Pueblo,  Colo. — Following  bids  were  re- 
ceived May  11.  fo'  the  reconstruction  of  the 
burned  section  of  the  C  St.  viaduct:  Wich- 
ita CoT>«tructlon  Co.,  $16,000;  Pueblo  Bridge 
Co.,  $16,686;  M.  F  Levey  Construction  Co.. 
Denver,  116,900;  Alexander  Campbell.  $17,150. 

Mason  City,  la. — County  Supervisors  have 
ordered  plans  for  four  concrete  arch  bridges 
for  the  county.  The  bridges  will  cost  $11.- 
620,  and  are  as  follows:  Geneseo  Town- 
ship, $4,115:  Pleasant  Valley.  $2,800;  Bath. 
$2,780;   lake,   $1.92?. 

Wichita,  Kan.— City  Engineer  Is  preparing 
estimates  of  copt  for  two  foot  bridges  on 
l.ith  St  ,  and  for  «  foot  bridge  over  the  Lit- 
tle Ark.ansas  River  on   Buffoon   Ave. 

Lawrence,  Kan. — County  Commissioners 
have  decided  to  erect  three  new  bridges 
over  the  Big  Wakarusn  and  one  bridge  over 
the  Little  Wakarusa. 

Shreveport,  La. — City  Engineer  has  com- 
pleted pwns  for  a  bridge  at  Madison  Ave.; 
estimated   cost   Is   $20,000. 

Marquette,  Mich. — County  Engineer  Car- 
penter Is  preparing  plans  and  estiinates 
for  the  contemplated  new  btldge  across  the 
Sturg-ion  River  to  be  built  as. a  part  of  the 
extension  of  the  Dickinson  County  road 
east    of   Loretto. 

St.  Paul,  Minn.— City  Engineer  L.  W. 
Rundlett  has  prepared  a  sketch  for  a  steel 
bridge  over  the  Earl  St.  crossing  of  the 
Northern    Pacltic   and    Omaha   tracks. 

St.  Loult,  Mo.— Brennehe  &  Fay.  Fuller- 
ton  BIdg..  St.  Louis,  have  been  selected  by 
Andrew   J.   O'Relllv.   President   Board    Public 


Improvements,  to  draw  the  plans  for  the 
Municipal  Free  Bridge  and  to  supervise  Its 
construction. 

Newnrk,  N.  J. — County  Freeholders  re- 
jected all  bids  received  May  II,  for  con- 
structing bridge  on  Glenn  Ave.,  Mlllbum, 
and  have  directed  County  Engineer  Drum 
to  draw  new  plan°  for  a  steel  beam  struc- 
ture. 

Trenton,  N.  J. — Plans  prepared  by  County 
Engineer  Bppele  for  a  combination  steel  and 
concrete  biidge  over  a  stream  crossing  the 
Scotch  read  near  the  Swing  Station,  have 
been  approved. 

Whltsibore,  N.  Y.— Town  Is  asking  that 
Legislature  pass  bill  allowing  construction 
of  a  bridge  over  Orlskany  Creek,  to  replace 
washed  away  structure.  Estimated  cost  Is 
$7,000.  Isaac  P.  Bielby  la  a  member  of  the 
Town  Board. 

Akron,  O. — County  Commissioners  will 
award  contracts  for  rei>alrlng  about  50 
bridges. 

Canton,  O. — MnsslUor  Board  of  Trade  Ims 
asked  County  Commissioners  to  construct 
single  span  bridge  over  Tuscarawas  River 
on  West  Tremont  St..  Massillon. 

Cleveland,  O. — ^A.  B.  Lea,  County  Engi- 
neer, has  been  directed  to  draw  up  speci- 
fications for  the  construction  of  the  new 
Rocky  River  bridge  on  Detroit  Ave.,  Rocky 
River.     The  bridge  will  cost  about  $266,000. 

Hamilton,  O — City  Council  will  at  once 
take  up  matter  of  errctlng  new  bridge  over 
C,  H.  &  D.   R.  R.   tracks  at  O  St. 

Yoimgstown,  O. — North  Side  Improvement 
Association  has  been  organized  with  Joseph 
Murphy  as  Secretary,  and  Is  advocating  the 
constrriction  of  an  overhead  bridge  from  the 
foot  of  Belmont  Ave.,  across  the  tracks  and 
landing  on  Decker  St.,  with  an  approach 
from  Commerce  St. 

Atoka,  Okla.— County  Commiasioners  have 
voted  to  build  three  bridges:  One  across 
Gaines  Creek  to  cost  $6,000.  one  across 
Brushv  Creek  to  cost  $4,000,  and  the  other 
across  Boggy  Creek  four  miles  west  of 
Kiowa,  to  cost  $4,000.  Joseph  Tanneyhlll  la 
County  Commissioner. 

Pittsburg,  Pa.— Ordinance  is  before  City 
Council  dfrect'ne  that  the  question  of  ex- 
pending $1,000,000  for  the  purchase  of  the 
Allegheny  River  bridges  be  submitted  to  the 
people. 

Brownsville,  Tex.— U.  S.  House  of  Repre- 
sentatives has  passed  bill  authorizing  St. 
Louis,  Brownsville  &  Mexico  R.  R.,  J.  N. 
Miller,  General  Manager,  KIngsville,  Tex., 
to  build  a  bridge  over  the  Rio  Grande  River 
at  this  city. 

Houston,  Tex,— City  Council  has  been  peti- 
tioned to  construct  a  bridge  over  Buffalo 
Bayou  at  Main  St. 

Ogden,  Utah. — Following  bids  were  re- 
ceived May  18.  by  A.  F.  Parker,  City  En- 
gineer, for  the  construction  of  a  reinforced 
concrete  arch  of  65  ft.  span  across  the  Og- 
den River:  Jorgensen  Bros..  420  Kearney 
St..  San  Francisco.  Cal.,  $7,550;  Midland 
Bridge  Co.  (Box  1055).  Salt  Lake  City,  $6,- 
875;  M.  F.  I^vy  Construction  Co.  (Symes 
Bldg.1,  Denver,  Colo.,  $6,086;  Pueblo  Bridge 
Co..  Pueblo,  Colo.,  $4,979;  Wm.  Doyle,  Con- 
tractor, 3232  Washington  Ave.,  Ogden,  Utah. 
$4,742.  The  contract  will  probably  be 
awarded  to  the  lowest  bidder. 

Norfolk,  Va.— .An  appropriation  of  $8,000 
has  been  made  for  the  building  of  a  con- 
crete bridge  In  Jackson  Park  and  connecting 
Lovitt  Av«.   with  Holt  St. 

Toronto,  Ont. — A  by-law  will  probably  be 
submitted  to  the  rate  payers  at  the  Jan- 
uar}'  election  to  raise  $270,000  for  a  viaduct 
to  connect  Wellesley  St.  and  Danforth 
Road. 


Railroads 

Items  Arranged  Alphabetically  by  States. 

Brookings,  Ark. — Brookings  &  Peach 
Orchard  R.  R.  Co.  have  been  chartered  and 
propjaes  to  build  r,  3-mlle  road  from  Brook- 
Ins'  spur,  near  Knobel.  on  the  main  line  of 
the  Iron  Mountain.  Capital  stock  Is  $6,000. 
Henry  Quellmotz  Is  President  of  the  com- 
pany. 

Qrealey,  Colo. — Advices  from  this  city 
state  that  F.  O.  Olsen  Is  promoting  a  proj- 
ect for  the  construction  of  a  railroad  from 
Kersey  to  Hudson,  connecting  the  Union 
Pacific  and  Burlington  Roads,  at  those 
points.  The  construction  of  a  line  from 
Kersey  to  this  city  is  also  Included. 

Manltou,  Colo. — Boston  parties,  according 
to  reports  from  Denver,  are  to  construct  a 
three-mile  scenic  railroad  from  Manltou  to 
Crystal  Park.  At  the  latter  place  It  Is  pro- 
posed to  spend  $500,000  for  constructing 
(in  artificial  lake,  buildings  and  pavilions. 
The  railroad  will  cost  about  $500,000  and  the 
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compar.y   propose*  to  expend  another  t600,- 
000  In  general  improvements  at  Manltou. 

Atlantic,  la.— Atlantic  Northern  A  South- 
ern Ry..  H.  S  Rattenborg.  Atlantic.  Vice 
President,  Is  stated  to  have  awarded  con- 
tract for  promotion  worlt  and  surveys  for 
the  proposed  north  and  south  extensions  of 
the  rcKid. 

HIbbIng,  Minn.— Duluth.  MIsabe  &  North- 
em  Ry.  lia»  surveys  underway  for  a  prob- 
able extension  from  this  place  south  to  the 
Colerilne  Branch.  Several  surveys  have 
been  made,  all  of  them  passing  through  the 
Western  Addition  and  to  Tivoll,  25  miles 
distant  from  Hlbfclng.  H.  L.  Dresser.  Du- 
luth,   Minn.,    is   Chief    Engineer. 

Fredsrick,  Md. — Washington.  Frederick  & 
Gettysburg  Ry.  Co.,  D.  Columbus  Kemp, 
President,  Frederick,  was  to  let  a  contract 
about  May  25  for  the  extension  of  its  line 
from  Lcwlston,  Ind..  to  the  Monocacy  Valley 
R.  R.  The  work  included  12,000  cu.  yds.  ex- 
cavation and  75,000  ft.  B.  M.  of  trestling. 

Oextar,  N.  Y.— Dexter  &  Eastern  R.  R 
has  applied  to  Public  Utilities  Commission 
for  permission  to  build  a  railroad  from  this 
village  to  Dexter  Junction  between  the 
Brownsville  and  Limerick.  The  company, 
which  has  a  capital  stock  of  t20,000,  also 
desires  to  Issue  iKinds  for  $75,000.  The  Dex- 
ter &  Eastern  is  controlled  by  the  Dexter 
Sulphite,  Pulp  *  Paper  Co.,  Dr.  Clarence 
W.  Camobell.  Superintendent  of  the  com- 
pany,  being   President  of   the   railroad. 

Lincoln,  N.  Dak.— Construction  of  a  farm- 
ers' Tatlroad  from  this  place  to  Harvey.  39 
miles.  Is  under  consideration,  and  a  bonus 
of  $30,000  has  already  been  promised.  Fred 
Bentz,  Lincoln,  is  Interested. 

New  Vork,  N.  Y. — ^The  East  River  Terminal 
R.  R  Co.  has  9RVcd  permission  of  the  Pub- 
lic Service  Commission  to  build  and  operate 
a.  frelgnt  shifting  railroad  on  dock  property 
in  Williamsburg.  Brooklyn.  The  proposed 
road  Is  to  extend  from  Kent  Ave.  and  North 
Fourth  St.  to  Wythe  Ave.,  near  North  Third 
St. 

Bakar  City,  Ore. — ^It  is  stated  that  work 
Is  to  be  resumed  shortly  on  the  construc- 
tion of  the  railrriad  from  this  city  to  Eagle 
Valley.  Seven  miles  of  the  roadbed  have 
been  graded.  A.  W.  Jacobs  Is  Engineer  In 
charge. 

Mangum,  Okla. — t«cal  press  reports  state 
that  the  Colorado.  Texas  &  Mexico  Ry.  is 
■ready  to  lay  100  miles  of  track  between 
Mangum,  Okla..  and  Chllllcothe,  Tex.,  in- 
cluding, the  HollH  branch. 

Shawnee,  Okla.— Local  Chamber  of  Com- 
merce has  startei'  a  movement  to  raise  a 
bonus  nf  $203,000  to  be  used  In  building  a 
railroad  from  here  tc  Checotah. 

Philadelphia.  Pa. — ^Delaware.  Lackawanna 
&  Western  R  R,  according  to  advices  from 
this  city,  will  open  Wds  about  June  5.  for 
building  a  28-mile  cut-off,  to  cost  $12,000,000. 
Lincoln  Bush,  Hoboken,  N.  J.,  is  Chief  En- 
gineer D.,  !>.  4  W.  R  R 

Pittsburg,  Pa. — Final  surveys  are  now  un- 
der way  for  the  New  Tork-Plttsburg  Air 
Line  R.  R.,  which  is  being  promoted  by 
Joseph  Ramsey,  Jr.,  former  President  of  the 
Wabash  R  R 

Ochiltree,  Tex. — Residents  of  Ochiltree 
County  are  preparing  to  build  a  railroad 
east  and  west  from  this  place  and  have  al- 
ready subscribed  $70,000  for  the  project.  Dr. 
George  F.   Perry,   Ochiltree,   Is  Interested. 

Port  Arthur,  Tex.— Sabine  Valley  R.  R. 
now  being  built  from  Marshall,  Tex.,  to 
Hemphill,  may  be  extended  to  this  city.  L. 
E.   Walker,   Marshall,  is  Manager. 

Quanah,  Tex. — The  Stockholders  of  the 
Farmers  &  Merchants'  R.  R.  of  this  city 
liave  ordered  a  survey  made  between 
Quanah  and  Wellington,   via  Hollts,   Okla. 

Tacoma,  Wash. — It  is  reported  here  that 
the  Northern  Pacific  Ry.  Is  preparing  to  be- 
gin work  on  the  $3,000,000  Point  Defiance 
water-grade  route  out  of  Tacoma  to  Port- 
land. A.  R  Cook,  Tacoma,  is  Division  En- 
gineer. 

Sheridan,  Wyo, — Colorado  &  Southern  Ry., 
H.  W.  Cowan.  Chief  Engineer,  Denver, 
Colo.,  is  considering  building  an  extension 
to  Sheridan,  passing  through  Buffalo  and 
Douglas. 

Qroveton,  Tex. — Texas  Northern  Ry.  Co. 
has  been  incorporated:  principal  office  Is  to 
be  at  this  city  ai:d  capital  stock  is  $50,000. 
The  company  proposes  to  construct  a  rail- 
road from  Oroveton  to  Lufkin,  about  38 
miles.  The  Incorporators  are:  Wm.  T. 
Joyce.  Chicago;  D.  J.  Batchelder.  St.  Louis: 
R  C.  Hitchcock.  L.  P.  Atmar  and  J.  C.  An- 
derson, GTOveton:  P.  A.  McCarthy,  W.  S. 
Trout.  Lufkin;  H.  M.  Garwood,  Edwin  B. 
Parker  and  C.   R  Wharton,  Houston. 

Hereford,  Tex. — Colorado,  Hereford  & 
Gulf  R  R  Co.,  with  capital  stock  of  $420,000, 
and  principal  office  at  this  place,  has  been 
Incorporated   and   proposes   to   build  a   rail- 


way from  a  point  on  the  northern  line  of 
Dallam  County  In  a.  southerly  and  south- 
easterly direction  through  the  counties  of 
Dallam,  Hartley,  Oldham  and  Deaf  Smith, 
to  the  town  of  Hereford,  and  thence  in  a 
southeasterly  direction  through  the  counties 
of  Deaf  Smith,  Castro,  Lamb,  Hartley.  Ter- 
ry, Gaines.  I^wson,  Martin,  Midland,  Glass- 
cock, Sterling  and  Iron,  to  San  Angelo,  Tex. 
Total  length  of  proposed  road  is  420  miles. 
The  incorporators  are:  A.  D.  Ooodenough, 
George  W.  Irwin,  Jr.,  C.  W.  Dodson,  T.  E. 
Shirley,  John  P.  Slaton,  W.  M.  Knight,  W. 
D.  Beach,  G.  A.  Parker,  C.  O.  WItherspoon, 
L.  Gough,  J.  D.  Thompson,  C.  F.  Kerr  and 
J.   L.  Fuqus,  all  of  Hereford. 

Dunnvllle,  Ont. — Toronto,  Hamilton  & 
Buffalo  Ry.,  E.  Fisher,  Chief  Engineer,  Ham- 
ilton, Ont.,  according  to  advices  from  this 
£lace.  is  to  construct  the  Dunnvllle,  Wel- 
indport  &  BeamsvlIIe  Ry.  between  Dunn- 
vllle and  St.  .iVnns,  where  a  connection  will 
be  made  with   the   first   named  road. 

Electric  Railways. 

Items  Arranged  Alphabetically  by  State*. 

Annltton,  Ala. — Alabama  Railway  &  Elec- 
tric Co.  lias  been  chartered  and  proposes  to 
construct  an  electric  railway  from  a  point 
near  Annlston  In  Calhoun  County  to  a  point 
near  Dothan  in  Houston  County.  The  cap- 
ital stock  Is  $200,000. 

Fayettevllle,  Ark.— Fayettevllle  Land  Co. 
and  the  Northwest  Construction  Co.,  of  Mln- 
neai)olis,  Minn.,  are  considering  building  an 
interurban  railway  between  points  in  Wash- 
ington, Benton  and  Madison  Counties.  Ben- 
ton County  has  already  agreed  to  furnish 
the  right-of-way  for  the  line  and  Wash- 
ington County  win  be  asked  to  do  the  same. 

Colfax,  la. — James  Donahue,  Davenport, 
la.,  has  secured  franchise  and  right-of-way 
for  an  electric  car  line  from  this  city  to 
Hotel   Colfax,   one   mile  distant. 

Des  Moines,  la.— Des  Moines  &  Sioux  City 
R.  R.  Co.  has  been  Incorporated,  and  pro- 
poses the  construction  of  an  electric  rail- 
way between  the  cities  named.  The  offices 
of  the  company  are  to  be  located  at  Lake 
City.  la.,  and  surveys  for  the  line  have  al- 
ready been  commenced  from  that  point.  A. 
O.  Anderson,  C.  E.,  Lake  City,  la.,  is  Sec- 
retary. 

Red  Oak,  la. — Red  Oak  &  Northeastern 
Interurban  Co.  has  been  incorporated  and 
proposes  to  build  an  electric  railway  from 
Red  Oak  to  Des  Moines,  passing  through 
the  towns  of  Grant,  Greenfield,  Stuart,  Red- 
field  and  Adel.  B.  B.  Clark  of  Red  Oak  Is 
President;  O.  W.  Curtis,  Vice  President:  M. 
N.  Spencer,  Secretarj-,  and  L.  D.  Goodrich, 
Treasurer. 

Spirit  Lake,  la.— Right  of  way  Is  stated 
to  nave  been  secured  for  the  proposed  In- 
terurban line  from  Spirit  Lake  to  Sioux  City. 
J.  D.  Browning,  Spirit  Lake,  Is  interested. 

East  St.  Louis,  III. — With  principal  office 
in  this  city  and  nominal  capital  stock  of 
$150,000,  the  Wood  River,  East  Alton  & 
Bunker  Hill  Traction  Co.  has  been  Incorpor- 
ated and  proposes  to  construct  an  electric 
railroad  from  Wood  River,  Madison  County, 
Illinois,  to  Gillespie,  Macoupin  County,  paral- 
leling the  Cleveland,  Cincinnati,  Chicago  & 
St.  Louis  R.  R  The  Incorporators  and  first 
board  of  directors  are:  J.  T.  W.  RudesIIl, 
R  W.  Smith,  S  B.  Knepper,  and  B.  A. 
Campbell  of  East  St.  Louis,  and  D.  R  Maxey 
of  Wood  River. 

Indianapolis,  Ind. — Indianapolis,  Cloverdale 
&  Terre  Haute  Traction  Co.,  formed  some 
time  ago,  has  secured  complete  right  of  way 
for  the  road  between  Mooresvtile  and  Clover- 
dale.  It  is  intended  to  commence  construc- 
tion this  summer  on  the  portion  of  the  road 
from  MooresvlUe  to  Monrovia  and  Hall.  E. 
M.   Bowman   Is   Interested. 

Fort  Wayne,  Ind. — The  Federal  Construc- 
tion Co.  has  been  organized  to  build  an 
electric  railway  from  Fort  Wayne  to  South 
Bend,  taking  up  the  project  abandoned  some 
time  ago.  Perry  Randall,  Fort  Wayne,  Is 
Interested. 

Ottawa  Beach,  Mich.  —  Toledo,  Ottawa 
Beach  &  Northern  Ry.  is  to  be  extended  to 
Detroit,   according  to  reports. 

Minneapolis,  Minn.— A  company  has  been 
formed  here  to  build  an  Interurban  line  from 
this  city  to  Medicine  Lake,  Minn.  Right 
of  way  for  the  first  six  miles  of  the  line  has 
been    secured   and    Is    said    to    be    ready    for 

trading.  The  tentative  route  for  the  first 
0  miles  Is  to  Wayzata,  Long  Lake,  Stubbs 
Bay  and  Wlnsted.  The  Minnesota  Construc- 
tion Co.,  John  Bllchfeldt,  President,  has  had 
charge  of  the  preliminary  work. 

Ava,  Mo. — J.  B.  Qulgley,  Sedalla,  Mo.,  Is 
promoting  project  for  the  construction  of 
an  electric  railway  from  this  place  to  Cedar 
Gap. 

Springfield,  Mo. — Construction  of  an  elec- 
tric railway  from  this  city  to  Nixa  Is  under 


consideration.     W.   H.   Schrleber  la  reported 
to  be  interested. 

Oreenport,  N.  Y. — Estimates  of  cost  are 
now  being  made  for  a  car  line  In  tliis  vil- 
lage, connecting  with  Orient  Point  Right 
of  wav  tias  been  secured  In  Greenport,  uit 
Marlon  and  Orient.  Wallace  H.  Haliey  ii 
Engineer.  Frani:  Vail,  Greenport.  is  in- 
terested. 

Condon,  Ore — Wasco  County  Electric  t 
Power  Co.  has  effected  Its  organisation,  and 
proposes  to  build  an  electric  railway  from 
Condon  southwest  to  Antelope,  Madras  and 
Bend,  with  branches  to  Howard  and  Day- 
vlile.  Power  plants  will  be  built  on  the  Des- 
chutes and  John  Day  River.  Capital  stock 
of  the  company  Is  $3,000,000.  George  S.  Car- 
penter. Fossil,  Ore.,  Is  President,  and  F.  T. 
Hurlburt,    Condon,    Ore.,    Is    Treasurer. 

PIttston,  Pa. — Pittaton  ft  Avoca  Street 
Railway  Co.  Is  to  ask  Borough  Council  ol 
Hughestown  for  an  extension  of  Its  fran- 
chise for  one  year.  The  company  was 
granted  a  franchise  last  June  to  operate  a 
street  railway  on  Parsonage  St.  from  one 
end  of  the  borough  to  the  other. 

York  City,  Pa.— York  Railways  Co.  Is  con- 
sidering building  a  line  from  the  Countrjr 
Club  to  Richland  Ave. 

Sewers. 

Items  Amtnged  Alphabetically  by  States. 

Auburn,  Ala. — A  $17,000  sewer  system  is  to 
be  constructed  for  the  Alabama  Polytechnic 
Institute.  Prof.  E.  M.  Mitcham  is  In  charge 
of  the  work. 

Little  Rock.  Ark.— City  Is  considering  In- 
stallation of  a  storm  sewer  system  for  the 
business  district.  System  could  be  installed 
for  about  $6(-0.000  B.  A.  Klngsley  la  City 
Engineer. 

Elmhurst,  Cal. — Proposition  to  bond  sani- 
tary district  for  $75,000  for  sewer  purposes 
was  voted  down  at  recent  election. 

Selma,  Cal.— City  has  voted  $50,000  of 
bonds  for  sewer  construction. 

Willows,  Csl. — Town  C'erk  has  been  di- 
rected to  communicate  with  engineers  In 
Redding,  San  Francisco  and  I^o  Alto  wltb 
a  view  to  securing  estimates  on  Installing 
sewer  system 

Fitzgerald,  Ga. — City  will  vote  May  24  on 
issuance  of  $130,000  of  bonds  for  construct- 
ing sewer  system. 

Perry,  la. — Plans  are  under  way  for  im- 
provement of  city   sewer  system. 

Lamed,  Kan. — City  Council  is  working  on 
plans  for  sewer  district  No.   2. 

Stafford,  Kan. — Town  Is  considering  in- 
stalling sewer  system  to  cost  about  $20,000. 
according  to  estimates  of  Prof.  Hoad  of  the 
University  of  Kansas.  Septic  tank  s>-steni 
of  disposal  is  proposed. 

Topeka,  Kan. — Petitions  are  being  circu- 
lated asking  for  construction  of  sewer  in  Jnd 
Ward,  east  of  Santa  Fe  tracks.  John  Rogers 
is  City  Engineer. 

Oayton,  Ky. — Ordinances  have  been  passed 
for  the  construction  of  vitrified  brick  or  con- 
crete sewers  along  McKinney  and  Vine  Sts. 

Lawrence,  Mass. — City  Council  has  passed 
ordinance  for  special  loan  of  $80,000  for  work 
on  Osgood  St.  sewer  and  paving  Common 
St.  Ordinances  are  before  Council  appro- 
priating $15,000  for  continuance  of  Ward  I 
sewer  and  $20,000  for  a  sewer  In  F^irmount 
Park. 

Taunton,  Mass. — Ordinance  Is  before  City 
Council  providing  for  construction  of  lateral 
sewers  In  several  streets. 

Boyne,  Mich. — City  has  voted  to  issue  $!».- 
000  of  bonds  for  sewer  and  street  Improve- 
ment   work. 

Kalamazoo,  Mich. — City  Engineer  John- 
son has  prepared  plans  for  extension  of 
sewer  on  Fulford  St.  Sewer  wUl  be  l.BOO 
ft.  long  and  3  ft.  In  diameter,  and  material 
for  It  win  be  purchased  by  city. 

Caldwell,  N.  J. — A  sewage  disposal  plant 
to  cost  about  $60,000  Is  to  be  constructed  for 
this  place. 

HIghtstown,  N.  J. — ^Borough  proposes  to 
construct   sewer  system. 

Jamestown,  N.  Y. — Council  has  approved 
expenditure   of  $42,000  for  sewer  extension*. 

Mount  Morris,  N.  Y — Installation  of  a 
sewer  system  to  cost  $110,000  is  proposed. 
M.   D.  Baker  is  Engineer. 

Oswego,  N.  Y. — Construction  of  a  sewer 
system  in  the  East  Side  Is  under  consider- 
ation. Estimated  that  sewer  can  be  buOt 
for    $45,000. 

Mount  Vemon,  O.— Board  Public  Service  l» 
considering  constructing  sewage  dlspoMl 
plant. 

Reading.  Pa.— Bill  Is  before  City  Cousrtj 
providing  for  an  election  to  vote  on  nBO.M* 
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loan    to  coDStrucf:   sewers,   pave  streets  and  t — 76  H.   P.  tSO  volt  motor*.                         » 

erect  a  new  city  hall.  1— J.BOO,000  gaUon   turbine  pump,   to  work 

Ridley  Park,  Pa.— Councils  have  decided  to  against  a  126  foot  head,   dIrecUy  connected 

have    plans   and    apeclflcatlons    prepared    for  ."^         ,»_,_» 

extending    the    Stony    Creek    outfall    sewer  to  »"  electric  motor. 

to   tidewater,  and  have  directed  that  a  gen-  1 — 1,000,000    gallon    triplex    pump,    to    work 

era!    scheme    for   sewage    d^osal    Plant    be  against  a  126  foot  head,  geared  to  an  elec- 

worked    out.      St.   George   H.   Cooke,   Cam-  ,^„  „„,„_ 

bridge   Bldg..   Chester,  ftt.,   is   Borough  En-  '"'=  motor. 

Klneer.  1 — 2,000,000   gallon   centrifugal   pump  unit. 

Park  City   (P.  O.,  Knoxvllle),  Tenn.— This  to  work  against  a   20  foot  head. 

place  has  voted  to  Issue  $25,000  of  bonds  for  2 — (,000,000  gallon  centrifugal  pump  units, 
sewers.                     „  _^     ,,   ^     ,                     .to  work  against  a  20  foot  head. 

Houston,   Tex. — North    End    Improvement       , ,    „     _    •„   _  .,   _-,„^ 

Club,   J.    D.   Rook,   President,   is   advocating  2— »   "•    ^-   **''   '°«  motors. 
conBtructlon  of  complete  sanitary  sewer  sys-  1 — Surface   condenser,     capable     of     con- 
tent! for  the  5th  Ward.  densing  6,500  pounds  of  steam  per  hour;  to- 

Portsmouth,    Va. — Construction    of   sewers  gether  with   air  pump. 

In    5th    Ward  and  additions  to  present  sew-  .  ,^     ,,  -,hanHt  and  water  ninlnr    valves 

aare    pumping  station   Is   proposed  at  a  cost  ■'^"°  *"  exhaust  ana  water  piping,  vaives, 

of   (110,040.     J.  Davis   Reed  is  Mayor.  wiring,    switchboard,    lights,    and   other   ap- 

Roanoke,     Va.— Issuance     of     $100,000     of  purtenances,   completely  erected. 

bonds   for  sewer  construction  Is  under  con-  Speciflcations  with  blank  form  of  propos- 

■Ideratlon.                       „    ,     „       ..     .  „     ,»u  »»8   "^y    be   obtained   at    the    ofllce    of   the 

West  Rutland,  Vt.— State  Board  of  Health  „^_^      Pint,,   will   onlv  h«   fnmUhed   unon 

baa  recommended  that  this  village  take  early  Board.     Plans   will  only  be   furnished   upon 

steps  for  installing  sewer  system.  personal  application. 

Bellingham,   Wash.— City   Engineer  Trout-  A  certided  check  on  a  New  Orleans  bank, 

man  has  estimated  the  cost  of  constructing  in   the   sum   of   $1,000,   deposited   In   accoid- 

a  aewer  outlet  at  $35,897.  ^^^  ^,tj,    ^^^    j,^,   „,   ^^   specWcatlons. 

Plymouth.  Wis.— Plans  for  a  sewer  system  ^,,  .      _-_„,_-^  „.  ...j,  hi,i,i,ir 

for   this  city  have  been  made.     C.  W.  Star-  »*"  t>8  required  of  each  bidder, 

rett    Is   President  Board  Public  Works.  A    surety    company    bond    in    an    amount 

—  equal   to   25  per  cent   of  the  gross  amount 

rT^tkrrrshrTc     f\B    mav    tn      leeili:    nv  "'  the  contract,  with  a  surety  company  do- 

CO^r^ENTS     OF    MAY    30,     I^UE   OF  business  In  the  State  of  Louisiana  and 

ENQINEERINa-CONTRACTINQ.  acceptoble    to    the    Sewerage    and    Water 

Editorial:  Board,   will  be  required   of   the   successful 

The  Importance  of  the  Caption  of  an  ""'J.'"'-     ^                                         .     , 

Advertisement    and    How    to     Pre-  ^he  right  U  reserved  to  reject  all  bids 

pare  Attractive  Captions 303  „„^   ^   „      ,                F.  8.  SHIBLD8. 

How  Can  I  Get  Started  in  Contract-  °^^   »•  =ARL,                            Seeretaiy. 

ing  With   Small   CapiUl 303  General  Superintendent.                    17-lOt 

-Concrete  Section:  ~ 

Safe  Design  and  Construction  of  Re-  viATirtfvr 

inforced  Concrete  Chimneys 304  ViAUUV^A. 

^  T^e    Cos"  ^of  MSnh;^  Horses   in  ^8-'««»,  PJ-P"-"-  -"'  fe^^-W^iT'the 

•KT         York   Citv                                      309  Board  of  Public  Works  until  2  o dock  p.  m., 

A   Machine  for  Digging' Trendlw  or  June    lOth,    1908,    for    furnishing    material. 

Canals                                                         310  ^"^   *''*   construction    of   a   permanent    im- 

DriUing    Biast  '  Holei '  With  '  a  '  Rod  provement.    786   feet  long    on   Sprague  ave- 

i^  jii                                              _  _    _        3]0  nuc,  from  the  west  line  of  Ivory  street  to  a 

^ \ point  786  feet  westerly  therefrom. 

General  section:  improvement    contemplates    one    of      four 

Letters  to  the  Editors:     Some  Criti-  ^^^   ^  follows- 

cisms  of  Dredging  by  Contract  and  ^jj'   ^  ,j^^,  ^^^^^  ^,^j„^^  supported  on 

an  Answer 311  ^^^^^  ^^^ 

Data  On  Street  D"^*^-.;  •^- • ;:  -  ••  "^^^  (2).    A  reinforced  concrete  viaduct. 

Results  of  Tar  and  Oil  Road  Treat-  Reinforced    concrete    retaining   walls 

mem  Experiments    Made  at    Jack-  ^^^  ^^^  ^^  ^^^^  „„ 

son.  Tenn..  m  1905 dl4  ^^^     ^^^  retaining  walls  with  rock  ml.  ' 

PERSONA1.S     ol4  The  bids  must  be  complete  for  the  whole 

•  work  and   must   be   made   In   duplicate,   one 

STREET  IMPROVEMENTS  copy   addressed    to   the    Mayor   of   Spokane, 

and    one    copy   addressed    to    the    Board    of 
Cambridge  City,  Ind.  Public   Works;    each    envelope    to    be    titled 
The    Town   of   Cambridge   City,    Ind.,    will  ^m,   ^g   contents,   and   the   copy  addressed 
receive   bids   until  June  9th,   7:30  p.   m.,   for  j,,  j^e  Board  of  Public  Works  must  contain 
the   following  street  Improvements:  ^    certified    check    upon    a    Spokane    bank, 
1,500  lineal  feet  of  4-foot  cement  sidewalk,  niade   payable   to  the   said   Board  of   Public 
2,200  lineal  feet  of  6-foot  cement  sidewalk,  works,  in  an  amount  equal  to  not  less  than 
2.500  lineal  feet  of  cement  curb  and  gutter,  ^g^  pg,  f.g„^  <,(  tj,e  amount  Of  the  bid. 
2.000  lineal  feet  of  resetting  stone  curb  and  plans  and   specincatlons   may   be   seen   or 
placing  new  cement  gutter.  had  at   the   office  of   the   City   Engineer  of 
Placing  storm  sewer  under  Main  St.,  and  gpokane.    The   Board   of   Public   Works   re- 
grading  street.  serves  the  right  to  reject  any  and  ail  bids. 
Flans    and    speciflcations    can    be    seen    at,     22-lt  J.  T.  O'BRIEN,  Secretary. 

the    office    of    the    Town    Clerk,    Cambridge  

City.  Ind..  or  at  the  oflJce  of  CHAS.  BROSS- 
MANN,  Consulting  Engineer,  Union  Trust 
BldK-,    Indianapolis,   Indiana.  22-lt 


ELECTRICAL   AND    PUMPING 
MACHINERY. 

AXOIERS    SEWERAGE    STATION    "C"— 

OfBce  of  the  Sewerage  and  Water  Board, 
602-S04  Carondelet  street.  New  Or- 
Orleans,  La..   April  14th.   1908. 

Sealed  proposals  will  Im  received  until  3 
o'clock  p.  m.,  Tuesday.  June  30th.  1908,  for 
fumiahing  and  erecting  the  following  ma- 
chinery: 

2 — 100  K.  W.  260  volt,  direct  current  gen- 
erators. 


VITRIFIED    BRICK    PAVING, 
SEWERS,  CURBING. 

Belleville,    III.,    May  21.   1908. 

On  June  3d.  1908,  at  3  o'clock  In  the  after- 
noon, the  Board  of  Local  Improvements  of 
the  City  of  Belleville,  111.,  will  open  bids 
and  on  the  same  day  award  contracts  for 
60,000  square  yards  of  vitrlfled  brick  street 
paving.  Including  20,000  feet  of  sewering  and 
40,000  lineal  feet  of  curbing.  The  speciflca- 
tions are  on  flie  In  the  City  Engineer's  Of- 
flce  at  the  City  Hall. 

FRED  J.   KERN, 
Mayor  and  Ex-offldo  President  of  the  Board 

of   Local   Improvements.  22-lt 


THE 

HEW  YORK  CONTINEHTAL  JEWELL 
FILTRATIOK  COMPANY 

FILTERS 


General  Contractors 
CHICAGO  nVH  YORK 


NATURE  ADORNED 

My  booklet  give*  aome  interesting  data  on  what 
nay  be  accomplished  in  beautifying  and  improv- 
ing the  landscape.  En^neers,  city  and  railroad 
oinrials  should  send  for  it. 

P.R.  MEIER,  I  Broadway,  NEW  YORK 
Consulting  Forester 


CoatnetoR'  Sapplles  ami  Heii;  Hardian 

Lssd  Pornaees 
L  JutePseking 

|Tp  Joint  Rannen 

OilUiig  Tools 
M  lOads  d  CMdi*  to  <Msr 
tam.  m    a  *MSIT  en    IN-MI  Oreenwleh  Stna* 


THE  JOHNSON 

Welf  Screen 

Allsiset.  Brass.  Large  Capacity. 

Non-cboking.     Used  everywhere. 

Wurn  roR  Booxlct  "EC" 

E.  E.  JOHNSON,         St.  Paal.  Minn. 


^ 


^99^O9990fC 


KST  EXTENSME  TREMMM  JMKE IWE 

KALAMAZOO*""-"  •* 


A  Concrete 

built  with  two  boards 
by  using  the  Dietrichs'  Wall 
Form  Clamps.  The  story  is  told 
in  our  Bulletin  E.   Send  for  it. 

THE  DIETRICHS  CLAMP  CO. 

15K  Kuifman  Ave.,  LITTLE  FERRY,  N.  J. 


MISSISSIPPI  RIVER  COMMISSION.  1st 
and  2d  Districts,  U.  S.  Engineer  OfOce. 
Room  20,  Custom  House,  Memphis,  Tenn., 
May  11,  1908.  Sealed  proposals.  In  dupli- 
cate, for  about  205,000  cubic  yards  of  levee 
work  In  Upper  St.  Francis  Levee  District 
will  be  received  at  this  olBce  until  It 
o'clock,  noon,  June  10,  1908,  and  then  pub- 
licly opened.  Information  furnished  on  ap- 
plication. WM.  D.  CONNOR,  Capt.  Bngrs. 
20-4t 
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The  Center  of  Population 

and  the  Point  of  Publication 

OF 

Enqinebrinq.  Contracting 
What  This  Means 

TO  YOU! 

As  a  Subscriber,  it  means  that  the  contract  news  in  ENGINEERING-CONTRACTING 
reaches  the  average  reader  48  hours  fresher  than  it  would  be  if  our  point  of  publication  were  in  New 
York  City.  All  contract  news  travels  by  mail  from  point  of  origin  to  point  of  publication.  Since 
Chicago  is  close  to  the  center  of  population,  this  means  24  hours  for  the  average  piece  of  contract 
news  to  reach  New  York.  Then  it  travels  back  by  mail — another  24  hours  to  reach  the  average 
reader.  As  a  result,  contractors  in  the  Middle  West,  and- West,  and  South,  find  it  to  their  great 
advantage  to  subscribe  for  ENGINEERING-CONTRACTING,  on  this  account  alone;  but  there  are 
other  reasons,  among  which  is  the  fact  that  ENGINEERING-CONTRACTING  is  the  only  Methods 
and  Cost  paper  in  the  world,  and  this  is  the  one  class  of  information  that  is  invaluable  to  every 
contractor  and  of  vital  interest  to  every  person  engaged  in  engineering  construction. 

As  an  Advertiser,  the  location  of  the  point  of  publication  of  ENGINEERING-CONTRACTING 
in  ChicagjD  means  that  you  will  not  be  duplicating  your  advertising;  for  ENGINEERING- 
CONTRACTING  is  the  only  weekly  newspaper  in  this  field  (civil  engineering  and  contracting) 
published  west  of  New  York  City.  By  the  purchase  of  the  weekly  periodicals  "Contract  News"  and 
"Engineering  World"  and  by  consolidating  them  with  the  ENGINEERING-CONTRACTING 
we  produced  a  journal  having  a  larger  paid  circulation  than  any  western  paper  in  the  contracting 
or  engineering  field.  But  since  that  consolidation  we  have  added  nearly  5,000  new  subscribers,  and 
ENGINEERING-CONTRACTING  is  now  read  regulariy  (and  in  neariy  every  case  the  files  are 
kept  for  permanent  binding)  by.  more  persons  interested  in  engineering  construction  tban 
read  any  other  single  periodical  in  the  world. 

We  cordially  invite  our  advertisers  to  investigate  the  names  on  our  subscription  list,  bat  persons  advertising 
in  this  paper  have  a  more  convincing  proof  in  the  actual  orders  that  they  receive  from  ENGINEERING- 
CONTRACTING.  An  advertiser  can  no  more  tell  the  number  of  our  subscribers  by  looking  at  the  paper  than 
he  can  tell  the  number  of  people  he  can  reach  with  his  telephone  by  looking  at  the  receiver.  For  over  two  years 
we  have  made  strenuous  efforts  to  build  up  a  large  subscription  list  among  the  buying  classes.  Our  success  has 
been  excelled  only  by  the  sale  of  Gillette's  "Hand  Book  of  Cost  Data"  of  which  we  have  sold  14,000  copies  in 
2§  years.  Mr.  Gillette  is  the  managing  editor  of  ENGINEERING-CONTRACTING  which  has  therefore  been 
called  "A  Serial  Sequel  of  the  Hand  Book  of  Cost  Data."  For  the  same  reason  that  the  sales  of  the  "Hand 
Book  of  Cost  Data"  have  broken  all  records  in  the  technical  book  world  the  number  of  subscriptions  received 
for  ENGINEERING-CONTRACTING  during  the  past  2J  years  have  broken  all  records  in  the  technical  journal 
world. 

All  Ameri6a  is  our  field,  but  the  West  is  our  home.     If  you  wish  to  reach  the  Western  buyers 

in  particular,  ENGINEERING-CONTRACTING  is,  by  all  odds,  the  best  advertising  medium  to  use. 

Engineering-Contracting 

355  Dearborn  St.,  Chicago 
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Edson  Diaphram  Trench  Pumps 


THE   EDSON    PUMP 


was  tbe 


FIRST 


DIAPHRAGM  PUMP  ever 
made.  Experience  counts  for 
something.  IT  is  the  accepted 
STANDARD  all  over  the  world. 

Complete  Outfits,  including  Pump,  Edson  Special  Suction 
Hose,  Extra  heavy  Brass  Couplings,  Strainer  and  Spanner, 
i^eady  for  business.    Extra  lengths  of  Suction 
Hose,  guaranteed  Diaphragms  and  duplicate 
Pump  parts,  carried  in  stock. 

.SEND  FOR  DESCRIPTIVE  CATALOG 
Eatabllafecd  1U» 

EDSON  MFG.  CO. 

256  Atlantic  Avenae    Boston,  Mass. 


225,000,000  -  GALLON     RESERVOIR 
AND  DIVERSION  SEWER.. 

Baltimore  City  Water  Department. 
Baltimore,  Md. 

Sealed  proposals  Indorsed  "Proposal  for 
High  Service  Reservoir  Construction.  Balti- 
more City  Water  Department,"  addressed  to 
the  Board  of  Awards  of  Baltimore  City,  will 
be  received  at  the  office  of  the  City  Register, 
City  Hall,  Baltimore.  Md.,  until  eleven 
o'clock  a.  m.,  Wednesday,  June  10th,  1908. 
for  the  construction  of  a  High  Service  Res- 
ervoir and  Diversion  Sewer  in  connection 
therewith.  i 

An  approximate  estimate  of  quantities  Is 
given   below. 

Plana  and  specifications,  proposal  form. 
etc.,  may  be  obtained  at  the  office  of  the 
Water  Engineer,  City  Hall.  Baltimore.  Md., 
on  depositing  Ave  dollars  ($5.00),  which  will 
be   refunded  on  return  of  same. 

All  proposals  must  be  accompanied  by  a 
certified  check  of  the  bidder  on  a  Clearing 
House  bank  as  a  guarantee  of  good  faith; 
the  amounts  to  be  as  follows: 

Proposals  covering  Item  No.  1  or  Items 
Xos.  1  and  2,  five  thousand  dollars  ($5,000.00). 

Proposals  covering  Item  No.  2  only,  five 
hundred  dollars  (tSOO.OO). 

On  awarding  the  contract,  their  checks  will 
be  returned  to  the  unsuccessful  bidders. 

The  successful  bidder  will  be  required  to 
Kive  satisfactory  bond,  equal  in  amount  to 
the  contract  price,  for  the  faithful  perform- 
ance of  the  agreement. 

Proposals  are  Invited  on  either  or  both  of 
the  two  Items  following,  and  the  Board  of 
Awards  reserves  the  right  to  reject  any  or 
all  bids. 

Approximate  quantities— Item  No.   1: 

Bxcavatlon   from   basin 687,000  cu.  yds. 

Excavation  cut-olT  wall  trench  22,000  cu.  yds. 

Rolled  embankment    282,000  cu.  yds. 

Rolled  or  puddled  clay  in  trench  9,000  cu.  yds. 

W^aste    400,000  cu.  yds. 

Reinforced  concrete  cut-off  wall  2,000  cu.  yds. 
Top  soli,  spread,  rolled,  seeded.  75,000  sq.  yds. 
48"  reinforced  concrete  conduit    1,010   lln.  ft. 

Slope  paving  23,000  sq.  yds. 

Oate  house  substructure. 
Gate   vault. 

Item  No.  2: 
60"  and  69"  concrete  diversion 

sewer    2,100  lln.  ft. 

18"  vitrified  pipe  drain 86O'  lln.  ft. 

ALFRED  M.    QUICK, 
Approved:  Water  Engineer. 

J.    BARRY   MAHOOL. 

President  Board  of  Awards.         21-2t 


BRIDGE. 

Iron  Mountain,  Mich.,  May  25,  1908. 

Sealed  proposals  will  be  received  by  the 
Board  of  County  Road  Commissioners  of 
Dickinson  Coimty.  Iron  Mountain,  Mich.,  un- 
til 1  p.  m..  .lune  6th.  1908,  for  the  construc- 
tion of  a  IS';  foot  span,  steel  or  reinforced 
concrete,  sub-  and  superstructure,  bridge 
over  the  Sturgeon  River  near  Loretto.  Mich. 

The  Commissioners  reserve  the  right  to 
reject  any  or  Jill  bids. 

a.    V.    CARPENTER, 

22-lt  County  Engineer. 


work  In  Upper  and  Lower  St.  Francis  Leve» 
Districts  win  be  received  at  this  office  until 
12  o'clock,  noon,  June  16,  1908,  and  thei> 
publicly  opened.  Information  furnished  on 
application.  WM.  D.  CONNOR,  Capt. 
Fingrs.  21-4t 


CAST-IRON     PIPE     AND    SPECIAL 
CASTINGS. 

Rome,   N.    Y. 

Sealed  proposals  will  be  received  by  the 
Board  of  Water  and  Sewer  Commissioners 
of  the  City  of  Rome,  N.  Y.,  until  12  o'clock 
noon,  on  the  10th  day  of  June,  1908,  for 
the  furnishing  of  about  3,745  net  tons  of 
cast-iron  water  pipe  and  about  12  net  tons 
specials,  as  called  for  In  the  specifications. 

Specifications  can  be  obtained  at  the  office 
of  the  Board,  or  from  Knight  &  Hopkins, 
Engineers,   Rome,   N.    Y. 

The  Board  hereby  reserves  the  right  to 
reject  any  or  all  bids,  or  accept  any  that  In 
their  Judgment  will  be  for  the  best  Interest 
of  the  city. 

A  bond  satisfactory  to  the  Board  in 
amount  and  sureties  will  be  required  of  those 
to  whom  the  contract  may  be  awarded. 

A  certified  check,  made  payable  to  the 
order  of  the  Board  of  Water  and  Sewer 
Commissioners,  Rome.  N.  Y.,  to  the  amount 
of  $4,000.00  must  be  deposited  by  each  bid- 
der and  accompany  his  bid  as  a  guarantee 
that  In  case  the  contract  Is  awarded  him, 
he  will,  within  seven  days  thereafter,  exe- 
cute such   contract. 

Bids  must  be  sealed  and  addressed  to  the 
Board  of  Water  and  Sewer  Commissioners. 
Rome,  N.  Y.,  and  marked  on  the  outside  of 
the  envelope  enclosing  them  "Proposals." 
BOARD  OF  WATER  AND  SEWER  COM- 
MISSIONERS, 

HARVEY   S.    BEDELL,    Chairman. 

BARTON  HASELTON. 

H.    W.    BARNARD. 

J.    T.    WIGOINS. 

RAY    ARMSTRONG,   Clerk.       22-lt 

MISSISSIPPI  RIVER  COMMISSION.  1st 
and  2d  Districts,  U.  S.  Engineer  Office, 
Room  20,'  Custom  House,  Memphis,  "Tenn., 
May  16,  1908.  Sealed  proposals.  In  dupli- 
cate,  for  about  640,000  cubic   yards   of  levee 


REINFORCED  CONCRETE  SEWER 

Iron  Mountain,  Mich. 

Sealed  proposals  will  be  received  by  tbe 
Board  of  Public  Works  at  the  office  of  the 
City  Clerk  of  the  City  of  Iron  Mountain, 
Mich.,  up  to  1  o'clock  p.  m.,  June  1st.  1808. 
for  the  construction  and  laying  of  a  rein- 
forced concrete  sewer,  48  Inches  in  inside 
diameter,  length  2,896  feet. 

Plans  and  specifications  for  the  above  may 
be  seen  at  the  office  of  the  City  Clerk  of 
said  city. 

Each  proposal  must  be  accompanied  with 
a  certified  check  of  $500.00,  payable  to  the 
Chairman  of  the  Board  of  Public  Works, 
which  win  be  returned  upon  the  execution 
of  the  contract. 

Proposals  must  be  presented  in  a  sealed 
envelope  directed  to  the  City  Clerk  and  en- 
dorsed  "Sewer  Bids." 

The  right  is  reserved  to  reject  any  or  all 

bids. 

JOHN  B.   CALVl, 

20-St  City  Clerk. 


FOR    SALE 

Contractors'  Equipment 

32  H.  P.  Portable  Boiler. 

No.  0,  N'o.  1,  Xo.  2  Smith  Mixers. 

Single  Drum  and  Double  Drum 

Hoisting  Engines. 
i-Yard  Cube  Mixers. 
i-Yard  Ransome  Mixers. 
All  Round  Wiener  Dump  Cars. 

Description  on  Request. 

Address,  F  S.  ROBINSON.  701  Owen  Bldg., 
Detroit.  Mich. 
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In  a  Hurry?— Send  to  Hough 

EXPEDITION  FOR  CONTRACTORS 
in  the  completion    of   work    is    made    possible    by 
our  ability  to  ship   from   our   big   new  warehouse 

Everytliiiig  Needful  in 
Coatnctors'  Equipment 


TnqrWicoof 
M-B  ODid  TwMed  Steri 


Street  and  sidewalk  Concrete  Hlxen 


Two-wity  Sldr-Dump 
UoacntaOn 


Pcteltr  Two-wmy  Dump  Qui 
These  cuts  inustrate  only  a  part  of  our  complete  line. 


purpose. 


We  are  furnishing  plants  for  cvefy  conceivable  contractors' 
Probably  wc  can  suggest  some  better  way  of  doing  your  work. 

Our  machinery  is  built  to  stand  up  under  severe  service.    It  is  always  oa 
the  job  doiai  the  work. 

Why  not  finish  your  job  on  time — and  at  a  profit. 
We  can  help  you  do  it. 

Write  or  wire  us  your  requirements. 

Willisun  B.  Hough  Company 

Monad  nock  Block 
CHICAQO  U.  S.  A. 


MAMUVACTUBBRB  fM" 

i;N«!B>!SSiitf  DfeMiffttwi^  SyBNin^m* 

■  TO  CAST  MAOUON  STRnT 


May  16,  1908. 

Engineering -Contracting, 
Chicago. 

aentlemen: — 

Our  advertisement   in 
Engineering-Contracting  has 
just   brought  us   a  good-sized 
order  for  our   instruments. 

We  receive  a   large  number 
of  inquiries  from  your  paper 
and  are   pleased  to   recommend 
it  as   an   advertising  medium. 

Very   truly   yours. 


QZf^-Cjt. 


Western  Contractors 

Can  Be  Reached 

more  effectively  by  a  proposal  advertisement  in  Encinebr- 
INO-CONTRACTINO  than  in  any  other  periodical.  Why? 
Engineering-Contracting  is  the  only  weekly  civil 
engineering  and  contracting  journal  published  west  of  New 
York  City.  Naturally  our  Contract  News  reaches  the  con- 
tractors of  the  Middle  West  and  West  about  48  hours 
fresher  than  if  it  were  published  in  New  York  City.  It 
takes  Chicago  news  24  hours  to  travel  to  New  York  and  24 
hours  to  return:  and,  as  Chicago  is  the  center  of  popula- 
tion of  the  United  States,  it  follows  that  the  averagt 
contract  news  in  Engineering-Contracting  reaches  the 
average  contractor  48  hours  fresher  than  it  could  if  pub- 
lished in  New  York.  Engineering-Contracting,  by 
virtue  of  its  prompt  news  service  and  by  virtue  of  its 
articles  on  Methods  and  Costs,  has  more  contracting  firms 
on  its  subscription  list  than  any  other  periodical  in 
America.  The  results  that  our  advertisers  are  getting  clearly 
prove  this  statement.  Hence  it  is  a  great  mistake  not  to 
advertise  all  proposals  in  Engineering-Contracting, 
particular'y  if  it  is  desired  to  reach  contractors  in  the 
Middle  West  and  West.  In  speaking  of  the  large  number 
of  contractors  who  mentioned  Engineering-Contracting 
when  answering  a  proposal  ad.,  Mr.  Hershey  S.  Welch. 
City  Engineer  of  North  Piatt,  Neb.,  says:  "You  must 
certainly  get  results  for  your  advertisers." 

ENQINEERINQ-CONTRACTINQ 

355  Dearborn  Street  CHICAGO 
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CONTRACT    NEWS 


INOBX. 

r*on 
3» 

BridcM M 

BidMimn M 

Road*  ud  StTMM SI 

Samn. ST 

WiMrSopplj »7 

Ueantloa 37 

HlMaUaaMn* ST 

■lUtim],  MBcbiaai.«te 37 

Ctstncti  Lat 3H 


We  thall  welcome  any  news  notes  that 
•ur  readers  may  send  in.  Notes  of  con- 
tracts awarded,  bidding  prices,  etc.,  will  be 
cipedally  acceptable. 


BIDS  ASKED 


Bridges. 

Bids  Open.  See  Issue. 

June    3.  Philadelphia.    Pa May  20 

June    3.  Columbus,    O May  20 

June    4.  Ooahen,    Ind May  20 

June    4.  Norwalk,    O May  20 

June    4.  OalllpoUs,   O May  27 

June    4.  Elucene,    Ore May  27 

June    4.  Ooshen,   Ind May  27 

June    4.  Kokomo,    Ind June  3 

June    4.  Jersey  City,  N.  J June  3 

June    S.Milwaukee,  Wis June  3 

June    5.  Washington,   Fa.    May  27 

June    5.  Russell,  Man May  27 

June    S.Newton,    Kan June  3 

June    6.  Delphi,  Ind June  3 

June    8.  BIyria,    O June  3 

June    9.  Ottawa,   Ont May  27 

June    9.  Bloomsburg,  Fa May  27 

June    9.  Wllllamsport,    Fa May  27 

June    9.  Franklin,    Pa May  20 

June  10.  Buffalo,   N.    Y May  27 

June  10.  Cleveland,    O May  27 

June  10.  Spokane,  Wash May  27 

June  10.  ChlcaKO,    111 June  3 

June  11.  Keosauqua,  la June  3 

June  U.  Hamilton,   O May  27 

June  18.  St.    Clalrsvllle,    O May  27 

June  24.  Goshen,    Ind June  3 

July     7.  Treka,    Ca! June  3 


8. 


June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June  .. 
June  8. 
June  8. 
June  8. 
June  8. 
June  9. 
June  9. 
June  10. 
June  10. 
June  10. 
June  10. 
June  10, 
June  10. 
June  to. 
June  10. 
^une  10. 
June  10. 
June  11. 
June  11. 
June  12. 
Jnne  12. 
June  13. 
June  14. 
Jine  15. 
June  15. 
June  16. 
June  18. 
June  17. 
June  18. 
Junp  18. 
June  19. 
June  20. 


BnOdlngB. 

Detroit.    HIch May     6 

Baltimore,   Md May  27 

Crookston,    Minn May  27 

Greenville,    N.    C May  27 

Chicago.    Ill May  27 

New   York,   N.    Y May  20 

Wilkesbarrsk    Pa.     May    13 

Kankakee,    III June  3 

West    Terre   Haute,    Ind.    ...June  3 

Los  Aneeles,   Cal June  3 

AnnapoUs,  Md May  27 

Calgary,  Alberta May  27 

Dover.  N.   H May     6 

Ogden.   Utah    May     t 

Fort   Bliss,    Tex June  3 

Hanover,  P& June  8 

Lima,  O June  3 

New  York.  N.  Y June  3 

Brooklyn,   N.   Y June  3 

Bismarck,    N.   Dak June  3 

Ellsworth.    Kan June  3 

Fort    Leavenworth,    Kan.    ...June  3 

Washington.  D.  C May  20 

New   Castle,   Pa May  20 

Fort   Slocum,  N.   Y May  20 

Ogden.   Utah   May     6 

New  Castle,  Fa May  27 

Au  Sable  Forks.  N.  Y May  27 

Jersey   City.  N.   J May  27 

Boswell,    Ind May  27 

Cairo,    111 June  3 

Baltimore,  Md June  3 

Baltimore,  Md .• June  3 

Wampsvllle,  N.   Y May  27 

Fort  Sam  Houston.  Tex May  20 

San  Luis  Obispo,  Cal May  20 

St.  Charles,   Mo May     6 

Edmonton,   Alberta    May  27 

West   Point,   N.   Y May  20 

Fort   Yellowstone,    Wyo June  3 

Fort  Meade,  S.  Dak    June  3 

National  Soldiers  Home,  Va.. June  3 

Port  Worth,    Tex May  20 

Newton,    Kan May    IS 

Houston.   Tex May  27 

Milwaukee,   Wis June  3 

Chemawa,    Ore May  27 

Sturgeon,    Pa May  27 


June  22. 

June 

22. 

June  23. 

Jime  24. 

June  24. 

June  24. 

June 

26. 

June  26. 

June  29. 

June 

29. 

June 

SO. 

July 

1. 

July 

2. 

July 

6. 

July 

i. 

June 

3. 

June 

3. 

June 

S. 

June 

3. 

June 

3. 

June 

8. 

June 

8. 

June 

4. 

June 

4. 

June 

4. 

June 

4. 

June 

4. 

June 

4. 

June 

S. 

June 

5. 

June 

6. 

June 

6. 

June 

6. 

June 

6. 

June 

6. 

June 

6. 

Juno 

8. 

June 

X. 

June 

8. 

June 

8. 

June 

8. 

June 

X. 

June 

X. 

June 

9. 

June 

9. 

June 

9. 

June 

10. 

June 

10. 

June 

11. 

June 

12. 

June 

13. 

June 

16. 

June 

15. 

June 

LS. 

June 

16. 

June 

17. 

June  18. 

June 

18. 

June 

18. 

June 

19. 

June 

20. 

June 

22. 

June 

22. 

June 

22. 

June 

23. 

June 

24. 

June 

24. 

June 

29. 

June 

30. 

July 

1. 

July 

1. 

June 

3. 

June 

3. 

June 

3. 

June 

». 

June 

3. 

June 

4. 

June 

4. 

June 

4. 

June 

4. 

June 

6. 

June 

R. 

June 

B. 

June 

8. 

June 

X. 

June 

8. 

June 

X. 

June 

X. 

June 

X. 

June 

X. 

June 

9. 

June 

10. 

June 

10. 

June 

11. 

June 

16. 

June 

15. 

June 

IX. 

June 

20. 

June 

22. 

July 

1. 

June 

4. 

June 

4. 

June 

6. 

June 

«. 

June 

8. 

June 

9. 

Provo,  Utah    May  20 

Reglna,  Sask June  3 

Spokane,  Wash May  27 

FayetteviUe.   Ark May  20 

Jefferson  Barracks,   Mo June  3 

Riverside,    Cal June  3 

Sandy  Hook   Proving  Ground. 

N.   J June  3 

Greenville,   Tex May  20 

Sumter,    8.    C lilay  27 

Sioux   City.   la June  3 

Meadvllle,    Pa May  20 

Baltimore.   Md May  27 

Columbia,   Tenn May  27 

Marietta.   Oa May  27 

lola,   Kan June  3 


Roads  and  Streets. 

Columbus,    O May  27 

Chicago,  111 May  27 

Baltimore,   Md May  27 

Winchester,    Ind May  27 

Belleville,    HI May  27 

Brooklyn.   N.    Y May  87 

Peru.   Ind May  20 

Frankfort,    Ind May   18 

Kansas   City.    Mo May  27 

Logansport,    Ind May  27 

Chicago.    Ill May  27 

Jacksonville,  HI June  8 

Dubuque.  la June  3 

Milwaukee,  Wis June  3 

Tyler,    Tex June  3 

Brookvllle,    Ind '..  .May  20 

West   Chester,   Pa May  20 

Tipton,    Ind May  20 

Delphi,   Ind May  20 

Crawfordsvllle.    Ind May    18 

Fort   Niagara.    N.    Y May  27 

Camden,    N.    J May  27 

Latrobe,    Pa May  27 

Mt.    Klsco,    N.    Y May  27 

Newark,    N.    J....,, May    18 

Cape  May  C.    H.,  'N.   J May  20 

Pittsburg,  Pa June  3 

Kansas  City.  Ho June  3 

Paducah,    Ky June  3 

Portland.    Ind May    13 

Cambridge  City.   Ind May  27 

Indianapolis,   Ind June  3 

Pittsburg,    Pa June  3 

Brooklyn,  N.  Y June  3 

Olean,  N.   Y June  3 

Clarksdale,    Miss June  3 

Takoma  Park.  D.  C June  3 

Montgomery,   Ala May  27 

Fort  Barrancas,  Fla May  20 

Freehold.   N.   J June  3 

Harrisburg,   Fa , May  27 

Harrlsburg.    Pa May  27 

Johnson  City.  Tenn June  3 

Mt.    Gllead,    O June  3 

Bellefonte.    Pa May  27 

Butler,   Pa May  27 

Aberdeen.   S.   Dak May  27 

Fort  Dade.   Fla May  27 

Selma,    Ala June  3 

Toms  River.  N.  J June  3 

Lebanon,  Pa June  3 

Cadiz,    O June  3 

Harrlsburg.    Pa June  3 

Harrlsburg.  Pa June  3 

Concord.    Neb June  3 

Fort  Barrancas.   Fla May  27 

Sewers. 

Philadelphia.    Pa May  20 

Brooklyn,    N.    Y May    13 

Brooklyn.   N.    Y May  27 

Belleville.    Ill May  27 

Freeport,  111 June  3 

Cairo,    III June  3 

Memphis,    Tenn June  3 

Emsworth.    Pa May  20 

Atchison.  Kan May  20 

Austin,   Minn June  3 

Peru,    Ind June  3 

Sullivan.    Ind May    13 

Aberdeen.  S.  Dak May  20 

Carroll,    la June  3 

Ames,    la June  3 

Milwaukee,   Wis June  3 

Pittsburg,    Pa Junes 

Grand   Forks,  N.  Dak June  S 

Boonvllle,    Mo June  3 

Cambridge  City,  Ind May  27 

Oakland.    Cal May  20 

Brooklyn.  N.   Y May  27 

Fort    Wayne,    Ind June  3 

Auburn,   Ind June  3 

Washington,  D.  C June  3 

Rlverton,   N.   J June  3 

Oshkosh,   Wis June  20 

Davenport,    la June  3 

Elizabeth,  N.  J June  3 

Water  Supply. 

Milwaukee.    Wis May  20 

Chicago,   III May  27 

Michigan  City,  Ind May  27 

Neosho.     Mo May    IS 

Velva.  N.  Dak May  20 

KImberly,  Nev May  20 


June     9.  Mont    Alto,    Pa May  27 

June     9.  Sheridan.   Wyo June  8 

June  10.  Brooklyn.  N.  Y May  27 

June  10.  Brooklyn.   N.   Y May  27 

June  10.  Baltimore.   Md -May  20 

June  12.  Springfield,  Minn. June  8 

June  15.  Fort  Hamilton,   N.    Y June  3 

June  16.  UnionviUe,    Conn June  3 

June  16.  Fort  St.  Philip.  La May  20 

June  16.  Wahpeton,   N.   Dak May  27 

June  16.  Guelph.   Ont June  8 

June  16.  Cincinnati.  O June  8 

June  18.  Springfield.    Mass May  87 

July     1.  Lewtsburg.    O.      June  3 

Miscellaneous. 

June    3.  Brooklyn.  N.  Y.. 

Fencing.  May  27 
June    4.  New  London.   Conn., 

Light  House,  May    18 
June    4.  Memphis.  Tenn.. 

Concrete  Wall.  June  3 
June     5.  Milwaukee,   Wis., 

Dock,  June  3 
June     8.  Pittsburg.    Pa.. 

Concrete  Wall,  Fence,  June  8 
June  10.  Oregon,   Mo.. 

Electric  Railway,  June  3 
June  10.  Memphis,  ,  Tenn.. 

Levee  Work.  May    IS 
June  10.  Washington,  D.  C. 

Launches.  May  20 
July    13.  Harrisonburg.   La.. 

Ix>ck   and    Dam,  May    18 
July    16.  Sunnyslde,    Wash., 

Wasteway  Channel,    Etc.,  May    18 
June  16.  Jefterson   Barracks,    Mo.. 

Electric  System,  June  8 
June  20.  Washington,   D.   C. 

Launches.  June  3 
June  26.  Chapman,   Ky., 

Dam,   Walls,  June  8 
June  27.  Rlverton,   Ala.. 

River  Wall.  June  3 
July     1.  Lewlsburg,   O.. 

Electric  System.  June  3 
July  14.  Chicago,  III.. 

Wrecking   Building,  June  3 
June  16.  Carrollton.    Miss.. 

Electric  Plant.  May  27 
July     8.  St.  Andrews.  Man., 

Dam.    Etc..  May  27 
July  17.  Los  Angeles.   Cal.. 

Aqu.educt.  May  27 
Aug.  14.  Portland.   Ore., 

Light  House.  May  27 

Sxcavatioii,  Earth  and  Rock. 

Bozeman.  Mont.. 

Dam.   Canal,  June  3 
June    3.  Elk   Point.   S.   Dak.. 

Ditch,  May  20 
June    3.  New  York,  N.   Y.. 

Embankment.  May  27 
June    4.  Milwaukee.  Wis., 

Dredging.  June  3 
June    4.  St.  Paul,  Minn.. 

Ditch  Work,  May  20 
June    4.  Chicago,  ni.. 

Grading.    Retaining   Wall.  May  27 
June  10.  Fort   Dodge,    la^ 

Tile   Drain.  May    18 
June  10.  Fairmont.  Minn„ 

Ditch  Work.  May  20 
June  16.  Memphis.  Tenn.. 

Levee    Work,  May  20 

|[aterials,Machlnes,Supplies,Tool8,Etc. 

June    3.  TompklnsvlUe,   N.  Y., 

Supplies,  May    18 
June    6.  Indianapolis,  Ind.. 

Laundry    Machinery.  June  8 
June    6.  New  Orleans.  La.. 

Rock.  May  20 
June    6.  Carson  City.  Nov.. 

Pipe,  May  27 
June    6.  New  Orleans,  Ia., 

Rock.  May  27 
s  June    6.  Washington.  D.  C. 

Pipe.  May  27 
June    7.  Easton,  Pa., 

Fire  Hose,  May  20 
June    8.  Watertown,  Mass., 

Iron,  Steel,  Lumber,  May  20 
June     8.  Washington,  D.  C, 

Machines,    Pipes,    Etc.,  June  3 
June     9.  Fort  Wood.  N.  Y.  H., 

Electric  Elevator  Engine.  June  3 
June    9.  New  York.  N.  Y.. 

Hose,  June  3 
June    9.  Buffalo,   N.    Y., 

Water   Works   Supplies.  June  3 
June    9.  New   Orleans.   La.. 

Lumber,   Piling.    Etc..  May    17 


June    9.  Fort  Wood,  N.   Y. 

June  10.  Rome.  N.  Y.. 

Pipe.   Specials.  May  27 


Engine,  May  20 


Pipe, 
June  10.  New  York.  N.  Y., 

Traveling    Cranes,  May  27 
Juno  10.  Brooklyn,   N.   Y., 

Pipe,  Tools,  Etc.,  May  27 
June  10.  Madison,   Wis., 

Pumps,  June  8 
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June  11.  Chicago,  111., 

CnMbed   Stone,  June  3 
June  11.  New  York,  N.   T., 

arilU,  Castings,  Etc.,  June  3 
June  11.  New  York.  N.   Y., 

Electrical  Equipment,  June  3 
June  15.  Washington,   D.    C, 

Lumber,  Rope,  Blocks,  Etc..  June  3 
June  15.  Bdmond,  Okla., 

Water  Works  Material,  May  27 
June  K.  Qulncy,  Mass.. 

Blectrle  BolstB,  Apr,      t 
June  18.  Washington,  D.  C, 

Engines,  Dynamos,  Etc.,  June  3 
June  19.  Minidoka,   Idaho, 

Electrical  Apparatus,  May  27 
June  20.  Geneva,  N.  Y., 

Gas  Engine,  Etc.,  June  3 
June  22.  Washington,   D.   C5., 

Blasting  Sets.  June  3 
June  24.  Washington,  D.  C, 

Boiler  Room  Equipment,  June  3 
June  30.  New  Orleans,   La., 

Machinery,  Apr.   K 
July     3.  Atlanta,  Oa., 

Boilers,  June  3 

BIDS  ASKED 
Brides. 

Bids  are  asked  on  tollowlog  work,  the 
nataa  baing  ananged  alphabetically  by 
stataa: 

Yreka,  Cal.— Until  noon.  July  7.  by  W.  J. 
Nellon,  County  Clerk  for  construction  of  a 
220- ft.  span  steel  bridge  over  Klamath 
River,  near  Sclad,  and  for  100-ft.  span  steel 
bridge  over  Salmon  River  at  Sawyers  Bar, 
Etna  Road  District. 

Keosaugua,  la. — Until  10  a.  m.,  June  11,  by 
County  Supervisors,  care  County  Auditor, 
for  furnishing  and  erecting  a  six  span,  135- 
ft.  each.  Pratt  truss  steel  bridge,  and  two 
20-ft.  I-beam  approach  spans  with  3-ln. 
plank  floor  and  steel  hand-railing,  and  for 
furnishing  material  and  labor  for  work 
comprising:    the    erection    of  seven    concrete 

Slers  and  two  concrete  abutments  for  a  steel 
ighway  bridge  over  the  Des  Moines  River 
at  Kilbourn,  Iowa.  Alternate  bids  will  be  re- 
ceived for  the  erection  of  seven  tubular 
piers,  sixty  Inch  tubes,  filled  with  concrete, 
design  to  be  furnished  by  contractor,  and 
two  concrete  abutments  for  approach' spans. 

Chicago,  III. — Until  noon,  June  10,  by  Trus- 
tees Sanitary  District,  I.  J.  Bryan,  Clerk, 
American  Trust  Bldg.,  for  the  fatn-lcatlon 
and  delivery  of  all  metal  work  for  the  super- 
structures of  twelve  steel  highway  bridges 
across  the  north  shore  channel  of  the  Sani- 
tary District  of  Chicago,  in  the  Village  of 
Wllmette.  In  the  city  of  Evanston  and  in  the 
Township  of  Nlles  of  the  city  of  Chicago. 

Delphi,  Ind.— Until  1  p.  m.,  June  6.  by  M. 
G.  Haun.  County  Auditor,  for  constructing 
bridge  over  Rock  Creek  In  Rock  Creek 
Township,  and  abutments  for  bridge  over 
Rattle  Snake  on  Hopedale  Road.  • 

Qoshan,  Ind. — Until  June  24,  according  to 
reports,  by  County  Commissioners,  for  con- 
struction of  24  bridges. 

Kokomo,  Ind.— Until  2  p.  m  ,  June  4.  by 
William  I*  Benson.  County  Auditor,  for  con- 
structing or  rebuilding  reinforced  concrete 
arch  In  the  city  of  Kokomo. 

Newton,  Kan. — ^UntU  1:30  p.  m.,  June  t. 
by  B.  O.  Hagan.  County  Clerk,  for  building 
bridge  In  Maoon  Township,  and  for  a  bridge 
in  Emma  Township. 

Oregon,  Mo. — See  under  Bids  Asked — Mis- 
cellaneous. 

Jersey  City,  N.  J.— Until  4  p.  m..  June  4, 
by  County  Freeholders,  County  Court  House, 
for  the  construction  of  a  highway  bridge 
ever  the  Morris  Canal  at  Ave.  C,  between 
Jersey   City   and   Bayonne.   N.   J. 

Elyrla,  O. — Until  1  p.  m..  June  8,  by  Coun- 
ty Commissioners,  for  constructing  masonry 
work  for  bridge  substructure  In  Sheffield 
Township. 

Milwaukee,  Wis.— Until  10:30  a.  m..  June 
6,  by  Board  Public  Works,  Charles  J. 
Poetsch.  Chairman,  for  constructing  a  new 
roadway  floor  and  making  other  repairs  on 
the  North  Ave.  bridge,  crossing  over  the 
Milwaukee  River.  Certified  check  for  31,- 
800  required  with  bid. 

Bolldiitgi. 

Bids  are  asked  on  following  work,  ths 
notes  being  arranged  alphabetically  by 
■Utea: 

Los  Angeles,  Cal. — ^Untll  2  p.  ro.,  June  5. 
by  Board  of  Public  Works  for  the  construc- 
tion of  steel  mill  buildings  for  the  cement 
Slant  to  be  established  at  Aqueduct  Station, 
:em  County. 

Riverside,  Cal.— Until  June  24.  by  County 
Supervisors,  for  construction  of  an  addition 
to  the  county  Jail.  Lowest  bid  received  at  a 
previous  opening  was  36,849. 


Sioux  Citv,  la. — Until  4  p.  m.,  June  29,  by 
Oscar  J.  Hoberg,  Chairman  School  House 
Committee,  for  erection  of  19  new  Are 
escapes  to  public  school  buildings.  Relneck 
&  Jenklnson,  Architects,   Sioux  City,  la. 

Cairo,  Ill^Untll  June  10,  by  Edward  L. 
Gilbert,  for  erection  of  a  school  building. 

Kankakee,  III.— Until  June  4,  by  Building 
Committee,  Board  of  Education,  Alfred 
Beaumont.  Clerk,  for  erection  of  2-room 
school  building  In  West  Kankakee. 

West  Terra  Haute,  Ind.— UnUl  10  a.  m.. 
June  5.  by  C.  E^  Sims,  Secretary  Board  of 
Trustees,  for  erection  of  a  high  school  build- 
ing. 

Ellsworth,  Kan.^ — Until  1  p.  m.,  June  8.  by 
Board  of  Managers  of  the  Kansas  State  Sol- 
diers' Home  at  Fort  Dodge,  Kan.  for  labor 
and  materials  to  Install  complete  a  system 
of  steam  heating  in  the  new  wing  and  main 
building  at  the  Mother  Blckerdyke  Home, 
Ellsworth,  Kan. 

Fort  Leavenworth,  Kan. — Until  11  a.  m.. 
June  9,  by  Capt  William  D.  Davis,  Con- 
structing Q,  M.,  for  the  construction  of  one, 
two  or  three  double  sets  lieutenants'  quar- 
ters (the  number  of  sets  will  be  determined 
later).  Including  plumbing,'  heating,  electric 
wiring  and  electric  lighting  fixtures,  at  Fort 
licavenworth. 

lola,  Kan. — Until  3  p.  m.,  July  7,  by  James 
Knox  Taylor,  Supervising  Architect,  Wash- 
ington D.  C,  for  the  construction  (Including 
plumbing,  muB  piping,  heating  apparatus, 
electric  conduits  and  wiring)  of  the  U.  S. 
Post  Ofllce  at  lola,  Kan. 

Baltimore,  Md. — Until  11  a.  m.,  June  10,  by 
Edward  D.  Preston,  Inspector  of  Buildings, 
for  general  repairs  to  Lexington  Market. 
Certified  check  for  3250  required  with  bid. 

Baltlmora,  Md.— UntU  11  a.  m..  June  10, 
by  Board  of  School  Commissioners,  Madison 
and  Lafayette  Aves.,  for  furnishing  portable 
school  houses.  Certified  check  for  3250  re- 
quired with  bid. 

Jefferson  Barracks,  Mo — ^Untll  11  a.  m., 
June  24,  by  Capt.  O.  W.  Bell.  Q.  M..  Recruit 
Depot,  for  construction  complete  of  post  of- 
fice building  at  this  post. 

Bismarck,  N.  Dak. — Until  June  8.  by  W. 
Cook,  Clerk,  for  erection  of  M.  E.  Church. 

Sandy  Hook  Proving  Ground  (P.  O.  Fort 
Hancock,  N.  J.) — Until  3  p.  m.,  June  25,  by 
the  Commanding  Officer,  for  erection  of  an 
ordnance  barracks. 

Brooklyn,  N,  Y.— Until  11  a.  m..  June  8,  by 
C.  B.  J.  Snyder,  Superintendent  of  School 
Buildings,  Park  Ave.  and  B9th  St.,  New  York, 
for  following  work:  General  construction, 
etc.,  of  new  Public  School  163.  security  re- 
quired 3100,000;  installing  electric  equipment 
In  Public  School  64,  security  required 
38.000;  Installing  heating  and  ventilating  ap- 
paratus In  Public  School  75,  security  required 
326,000;  installing  heating  apparatus  In  Pub- 
lic School  99,  security  required  3600. 

New  York,  N,  Y^-UnUl  11  a.  m.,  June  8. 
by  C.  B.  J.  Snyder,  Superintendent  School 
Buildings,  Park  Ave.  and  59th  St..  for  new 
fireproof  main  stairs  at  Public  Schools,  26, 
47,  and  Washington  Irving  High  School;  for 
general  construction,  etc.,  of  additional  two 
stories  to  Public  School  132.  security  required 
340.000;  for  raising  old  building  and  forming 
shelter  at  Public  School  144,  security  re- 
quired 31,500. 

Lima,  O. — ^Untll  June  8.  by  Board  of  Edu- 
cation, G.  A.  Herrett,  for  erection  of  an  8- 
room  school  building. 

Hanover,  Pa. — Until  noon,  June  8.  by  State 
Commission,  F.  T.  Cheney,  Clerk.  Room 
207,  1435  Chestnut  St..  Philadelphia,  for  the 
construction  of  a  ward  building,  reservoirs, 
sewage  disposal  plant,  coal  handling  ma- 
chinery, cast-iron,  excavation,  concrete,  etc., 
for  the  Homeopathic  Hospital  for  the  Insane 
In  Hanover  Township,  Lehigh  County. 
Plans,  etc..  at  the  office  of  Philip  H.  John- 
son. Architect,  1824-25  Land  Title  Bid..  Phil- 
adelphia, Pa. 

Fort  Meade,  S.  Dak. — Until  10  a.  m.,  June 
15,  by  (^pt.  L.  C.  Soberer.  Constructing  Q. 
M.,  for  constructing  one  brick  bowling  alley 
and  installing  electric  wiring  and  fixtures. 

Fort  Bliss,  Tex.— Until  11  a.  m..  June  8, 
by  Constructing  Q.  M.,  for  construction  of 
shop  building  for  use  of  blacksmith  and 
wheelwright. 

National  Soldiers'  Home,  Va.— Until  1:30  p. 
m..  June  16,  by  John  T.  Hume.  Treasurer 
Southern  Branch.  N.  H.  D.  V.  H.,  National 
Soldiers'  Home,  for  labor  and  materials  for 
Installing  heating  and  ventilating  system  In 
three  barracks,  mess  hall,  etc. 

Milwaukee,  Wis.— Until  5  p.  m..  June  18, 
by  Board  of  School  Directors.  Frank  M. 
Harbach,  Secretary,  for  additions  and  alter- 
ations to  13th  District  School  Building 
No.  3. 

Fort  Yellowstone,  Wye.— Until  3  p.  m., 
June  15,  by  the  Constructing  Q.  M.,  for  con- 
structing,   plumbing,      heating     and    electric 


wiring,  one  field  officers'  quarters,  one  double 
captains'  quarters,  one  bachelor  officen' 
quarters  and  one  double  stable  guard  and 
shops  bulldlnga 

Reglna,  Saak. — Until  4:30  p.  m.,  June  23. 
by  F;  J.  Robinson,  Deputy  Commissioner  of 
Public  Works,  for  the  erection  of  provlndsl 
legislative  and  executive  buildings  for  Sask- 
atchewan. Certified  check  for  3100,000  re- 
quired with  bid.  E.  A  W.  8.  Maxwell,  Archi- 
tects, Montreal,  Que. 

RoadB  aad  Streeti. 

Bid*  ar*  aakad  as  toUowtac  wark.  tk* 
nates  being  ansnged  alphuetloally  by 
■tataa: 

Selma,  Ala. — ^Until  noon,  June  22,  by  Jolieo 
Smith,  City  Engineer,  for  paving  Water  SL 
with  brick  and  curbing  with  granite,  and  for 
paving  Broad  St.  with  asphalt  and  brick  and 
curbing  with  artificial  combined  curb  and 
gutter. 

Takoma  Park  (Sta.,  Washington),  D.  C.— 
Until  noon,  June  16,  by  Capt.  H.  L.  Pettut, 
Q.  M.,  for  the  construction  of  macadam 
roads,  asphalt  block  pavements,  bltullthlc 
pavements,  concrete  walks  and  curbing, 
brick  gutters  and  crossings,   etc 

Dubuque,  la. — Until  8  p.  m.,  June  4,  by  E. 
A.  Llnehan,  City  Recorder,  for  1.550  sq.  yds. 
macadamizing,  1,140  lln.  ft.  curb,  and  950  eu. 
yds.   earth  filling  on  Louisa  St. 

Jaeksonvllla,  III. — ^Untll  2  p.  m.,  June  4,  by 
Board  Local  Improvements,  F.  C.  Cairlel 
Clerk,  for_paving  South  Main  St.,  the  work 
including  6,822  aq.  yds.  brick  pavement,  4,- 
183  lin.  ft.  sandstone  curb,  1,940  co.  yda 
earth  excavation,  etc.;  also  for  paving  west 
College  St,  this  work  including  9,126  aq.  yds. 
brick  pavement,  6,623  lln.  ft.  sandstone  curb, 
4,662  cu.  yds.  earth  excavation,  etc. 

Indianapolis,  Ind. — Until  10  a.  m.,  June  10. 
by  Board  Public  Works,  for  work  under  1 
contracta  for  grading  and  paving,   etc 

Padueah,  Ky'.— Until  3  p.  m.,  June  9,  by 
Board  Pablic  Works,  L.  A.  Washington, 
City  Engineer,  for  constructing  10.000  sq. 
yds.  of  sheet  asphalt,  brick  or  Warren's 
bltuUthlc  pavement,  and  for  3,800  cu.  yds. 
excavation. 

Clarksdale,  Miss.— Until  June  15,  by  Mayor 
and  Aldermen,  for  constructing  atx>ut  flv* 
miles  of  sidewalks,  with  necessary  curbs,  gut- 
ters, street  crossings,  driveways  and  inlets, 
all  of  concrete.  Specifications,  etc.,  from 
Walter  G.  Kirkpatricic  Engineer,  JoCksoB. 
Miss. 

Kansas  City,  Mo,— Until  3  p.  m.,  June  3, 
by  Park  Commissioners,  Frank  P,  Goaaard, 
Secretary,  for  paving  portions  of  OlUham 
Road,    38th   SL,   and  Broadway. 

Concord,  Neb. — Until  July  1,  by  John  J. 
Mans,  Township  Clerk,  for  construction  of  a 
nade  between  Sections  19,  20,  29  and  30, 
Concord  Township. 

Freehold,  N,  J.— UntU  11  a.  m.,  June  16, 
by  County  Freeholders.  (Jeo.  W.  Patterson. 
Jr.,  Clerk,  for  constructing  17,497  ft.  of  stone 
road.  E.  Everett  Throckmorton,  Engineer, 
Long  Branch,  N.  J. 

Toms  River,  N.  J. — Until  noon,  June  23. 
by  County  Freeholders,  James  B.  Otis,  Di- 
rector, for  constructing  15,840  ft.  of  gravel 
road.  L  H.  Cramer,  Engineer,  Cedar  Run. 
N.  J. 

Brooklyn,  N.  Y.— Until  8  p.  m.,  June  11.  by 
Park  Board,  Arsenal  Bldg.,  6th  Ave.  and  «4tli 
St.,  New  York,  for  the  following  work:  For 
furnishing  labor  and  materials  neceaaary  to 
pave  with  asphalt  tile  walks  in  Prospect 
Park,  Brooklyn,  security  required  140,000; 
regulating,  grading  and  paving  or  repavlng 
with  asphalt  pavement  on  a  concrete  foun- 
dation the  roadway  of  the  traffic  rood  of 
Ocean  Parkway,  between  Park  (Tlrde  and 
18th  Ave.,  Borough  of  Brooklyn,  security 
required  312,000;  regulating,  grading  and 
paving  or  repavlng  with  aspliait  pavement 
on  a  concrete  foundation  the  roadway  of 
Prospect  Park  Plaza,  between  Soldiers'  and 
Sailors'  Arch  and  Prospect  Park.  Borough 
of  Brooklyn,  security  required  335,000. 

Olean,  N.  Y.— Until  8  p.  m.,  June  11  by 
Commissioners  of  Public  Works,  E.  E.  Allen. 
City  Engineer,  for  Improvement  of  North 
4th  St.,  the  work  requiring  1,000  cu.  vda 
excavation,  4,000  lln.  ft.  cement  combraed 
curb  and  gutter  and  850  cu.  yds.  broken 
stone  macadam. 

Cadiz,  O. — UntU  noon,  June  24,  by  W,  B. 
Lucas,  Town  Clerk,  for  10,427  sq.  yda  of 
brick  paving.  Rlggs  A  Sherman  Co.,  &igt- 
neers,  613  Nasby  Bldg.,  Toledo.  O. 

ML  Qllead,  O.— UntU  noon.  June  18.  by  W. 
F.  WIeland,  Village  Clerk,  for  grading, 
curbing  and  paving  with  vitrified  ttrlef. 
South  Main  and  Vine  Sts.  Thad  B.  Bock, 
Engineer. 

Harrlsburg,  Pa. — Until  June  29,  by  Stats 
Highway  DepartmenL  Harrlsburg,  fOr  con- 
structing  following   roods:     NortA   Strabaos 
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TowDBhlp.  16,680  ft;  Ellsworth  Boroush,  3,- 
240  n.;  Bentleyvltle  Boroueh,  lO.lSO  ft.,  aU  In 
Washington  County;  and  7,140  ft.  of  road  in 
Mt  Pleasant  Borough  in  Westmoreland 
County. 

Harrlsburg,  Pa.— Until  June  SO,  by  State 
Highway  Department,  Harrlsburg,  for  con- 
struction of  the  following  roads:  Mill  Hall 
Borough,  6,529  ft.,  and  Lamar  Township, 
7,810  n..  In  Clinton  County:  Stony  Creek 
Township,  4,0S0  ft.,  and  Richland  Township, 
8,030  ft..   In  Cambria  County. 

Lebanon,  Pa. — Until  June  24,  by  State 
Highway  Department,  Harrlsburg,  Pa.,  for 
constructing  following  roads  in  Lebanon 
County:  North  Lebanon  Township.  7,416  ft.; 
North  Lebanon  Township  (Fredericksburg 
Road),  8.500  ft.:  North  Lebanon  Township 
(Ht    Zlon   Road),   6.081   ft 

Pittsburg,  Pa. — Until  June  10.  according  to 
reports,  by  County  Commissioners,  for  con- 
structing four  roads,  of  a  total  length  of 
14.3B  mlTea 

Plttaburg,  Pa.— Until  10  a.  m.,  June  8.  by 
A.  B.  Shepherd,  Director  Public  Works,  for 
two  contracts  for  repavlng  sheet  asphalt  and 
brick,  ane  contract  for  repaying  wlta  sheet 
asphalt,  and  one  contract  for  repavlng  with 
Ltgonler  block;  also  three  contracts  for 
grading,  curbing  and  paving. 

.Johnson   City,  Tenn Until  4   p.  m.,  June 

18,  by  E.  E.  Ellsworth,  City  Recorder,  for 
constructing  21,000  sq.  yds.  of  pavement  and 
6.100  Un.  ft.  concrete  curb  or  curb  and  gut- 
ter on  Main  St  L.  N.  WlUon.  City  Engi- 
neer. 

Tyler,  Tax.— Until  noon,  June  5,  by  Mayor 
John  H.  Bonner,  for  constructing  3,750  sq. 
yds.  of  vitrified  brick  pavement  on  concrete 
base.     J.  T.  White,  City  Engineer. 

Milwaukee,  Wis.— Until  10:30  a.  m.,  June 
5.  by  Board  Public  Works,  Charles  J. 
Poetsch,  Chairman,  for  removing  defective 
wooden  sidewalks  and  replacing  them  with 
cement  concrete  sidewalks  In  the  9th.  10th, 
11th,   latb.   13th,   14th,   15th  and   16th  Wards. 

Sswcn. 

Bids   are  asked    on    following    work,    tha 
alphabetteally     br 


being     arranged 


notes 
sUtes 


Washington,  D,  C— Until  noon,  June  15, 
by  District  Commissioners,  Room  43,  District 
Bldg.,  for  eonstnieting  sewers. 

Ames,  la.— Until  8  p.  m.,  June  8.  by  Mayor 
and  City  Council,  for  construction  of  sani- 
tary sewer  system,  consisting  of  800  Iln.  ft. 
12-ln..  3,300  lln.  ft  10-ln..  and  20,000  Iln. 
ft.  8-in.  vttrlfled  pipe  sewers;  480  Iln.  ft.  6-in. 
cast  Iran  inverted  siphons;  37  manholes;  a 
(0,000-gallon  sewage  tank;  one  filter  bed; 
and  two  sewage  lifts.  Thos.  H.  M^cDonald, 
City  Engineer. 

Carroll,  la — Until  8  p.  m.,  June  8,  by  J.  A. 
Dougherty.  City  Clerk,  for  material  and  con- 
struction ef  1,386  ft.  of  sanitary  sewer. 

Davenport,  la.— Until  2  p.  m.,  June  22, 
by  Thomas  Murray,  City  Engineer,  for  con- 
structing sewer  In  alley  between  9th  and 
10th  Sts.  Certified  check  for  $100  required 
with  bid. 

Cairo,  III.— Until  June  4,  by  Board  Local 
Improvements,  for  fllling  and  sewering  on 
up-town  streets. 

Freeport,'  Ml. — Until  2  p.  m..  June  3,  by  Q. 
W.  Graham,  City  Engineer,  for  construction 
of  sanitary  sewer  system. 

Auburn,  Ind. — Until  7  p.  m.,  June  16,  by 
E.  O.  Little,  City  Clerk,  for  constructing  a 
vitrified  pipe  sewer  In  E.  7th  St. 

Fort  Wayne,  Ind — Until  June  11,  by  Board 
Public  Works,  for  constructing  sewer  In 
Forest  Park. 

Peru,  Ind.— Until  6  p.  m.,  June  5,  by  Geo. 
P.  Herley,  Town  Clerk,  for  constructing  1,576 
lln.  ft.  ef  8U  ft.  concrete  sewer  In  South 
Peru.     A.   W.   Smith,   Engineer. 

Austin,  Minn. — Until  4  p.  m.,  June  5,  by  T. 
M.  Foster,  City  Recorder,  for  constructing 
682  ft.  of  18  in.,  999  ft  of  20  in.,  and  4,000 
ft  of  34  in.  pipe  sewer. 

Springfield,  Minn. — See  under  Bids  Asked — 
Water   Supply. 

Boonvllle,  Mo. — Until  8  p.  m.,  June  8,  by 
Chas.  G.  Miller,  City  Clerk,  for  constructing 
a  district  sewer. 

Grand  Forks,  N.  Dak. — Until  4  p.  m.,  June 
8,  by  W.  V.  O'Connor,  City  Auditor,  for  con- 
structing lateral  sewer  In  alley.  Certified 
check  for  3500  required  with  bid. 

Ellzabath,  N.  J Until  8  p.  m.,  July  1,  by 

this  city,  for  constructing  Intercepting  sewer 
and  lateral  sewers  connected  therewith.  Bids 
are  also  asked  for  constructing  a  pumping 
station.    Plans,  etc.,  with  City  Surveyor. 

Rlverton,  N.  J.— Until  8  p.  m.,  June  18,  by 
Edward  H.  Pancoast,  Chairman  Borough 
Highway  Committee,  for  construction  of  a 
single    ring,    36    In.    brick    culvert,    1,740    ft. 


long.  Henry  S.  Haines,  Borough  Ehigineer, 
Temple  Bldg.,  Camden,  N.  J. 

Fort  Hamilton,  N.  Y. — See  under  Bids 
Asked — Water   Supply. 

Hanover,  Pa. — See  under  Bids  Asked — 
Buildings. 

Pittsburg,  Pa.— Until  10  a.  m.,  June  8,  by 
A.  B.  Shepherd,  Director  Public  Works,  for 
constructing  15  In.  pipe  sewer  In  MeKee  PI. 

Memphis,  Tenn. — Until  noon,  June  4,  by 
Tom  V.  Vigus,  Assistant  City  Register,  for 
1,050  Un.  ft.  of  3x3  ft.  reinforced  concrete 
box  culvert  in  South  Third  St 

Milwaukee,  Wis.— Until  10:30  a.  m.,  June  8, 
by  Board  Public  Works,  Charles  J.  Poetsch, 
Chairman,  for  constructing  following  sewera: 
Pipe  sewer  In  47th  St.,  certified  check  for 
$200  with  bid;  pipe  sewer  In  Burleigh  St., 
certified  check  for  $330  with  bid;  brick  and 

?ilpe  sewer  In  Pabst  Ave.,  certified  check 
or  $1,300  with  bid;  brick  and  pipe  sewer  In 
Center  St.,  certified  check  for  $300  with  bid; 
pipe  sewer  In  Chambers  St. 

Oshkosh,  Wis.— Until  noon,  June  20,  by 
Board  Public  Works,  W.  A.  Marden,  Chair- 
man, for  constructing  a  sewer  in  Mt.  Vernon 
St.,  in  Central  Ave.,  and  in  Harris  Ave. 


Water  Sayyly. 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
sutea: 

Unlonvllle,  Conn. — Until  2  p.  m..  June  15. 
by  Untonvtlte  Water  Co.,  W.  A.  Hitchcock, 
Treasurer,  for  the  construction  of  a  concrete 
and  earthen  reservoir  dam  to  be  built  at 
Unlonvllle.  The  work  Includes  922  cu.  yds. 
concrete.  822  cu.  yds.  earth  excavation,  40 
cu.  yds.  rock  excavation,  4.250  cu.  yds.  earth 
fllling.  Pipes,  valves  and  fixtures  to  be  fur- 
nished by  the  Water  Co.  and  set  by  the  con- 
tractors. T.  H.  McKenzle,  Engineer. 

Springfield,  Minn. — Until  8  p.  m..  June  12. 
by  this  city,  for  water  works  system  and 
an  outfall  sewer  for  sanitary  sewer  system. 
Work  comprises  4,000  ft.  of  15  In.  sewer, 
three  miles  of  cast  iron  pipe,  and  76,000  gal- 
lon steel  tank  and  tower  120  ft.  high.  O. 
Claussen,  Consulting  Engineer.  514  German 
Am.  Bank  Bldg..  St  Paul.  Minn. 

Fort  Hamilton  (Pi  O.  Brooklyn),  N.  Y.— 
Until  11  a.  m..  June  15,  by  the  Constructing 
Q.  M.,  for  extending  water  and  sewer  sys- 
tems. 

Cincinnati.  0> — Until  June  16.  by  Commis- 
sioners of  Waterworks,  Elmer  G.  Prior. 
Clerk,  for  laying  cast  iron  main  In  Queen 
City  Ave.,  and  In  Quebec  Road. 

Lewlsburo,  O.— Until  July  1.  by  this  city, 
for  constructing  water  works  plant.  Esti- 
mated cost  of  water  works  plant  and  elec- 
tric light  system,  which  Is  to  be  erected  In 
connection,  is  $25,000.  Harry  J.  McDargh, 
Dayton,  O.,  is  E^ngineer. 

Hanover,  Pa. — See  under  Bids  Asked— 
Buildings. 

Sheridan,  Wyo. — Until  7:30  p.  m.,  June  9, 
by  C.  W.  Sheldon.  City  Clerk,  for  construc- 
tion of  a  cast  iron  pipe  line  water  system, 
reservoir,  and  all  appurtenances  complete. 

Guelph,  Ont. — ^Untll  noon,  June  16,  by  J.  J. 
Hackney.  Bfanager  Water  Works,  for  the 
teaming,  excavation,  laying  and  back  filling 
for  a  24-ln.,  earthenware,  water  conduit,  20,- 
000  ft.  In  length;  and  also  for  3,000  ft.  of 
12-ln.  cast  iron  water  pipe.  Davis  &  John- 
ston, Engineers,  Berlin,  Ont 

Bzcavatloii,  Earth  and  Rock. 

Bids  are  asked  on  following  work,  the 
note*  being  ananged  alphabetically  by 
state*: 

Bozeman,  Mont — ^Dam.  Canal — E.  C.  Kin- 
ney. Civil  and  Hydraulic  Engineer,  Boze- 
man, wishes  to  get  In  touch  with  parties 
who  will  take  contract  to  build  a  hydraulic 
earth  All  dam,  containing  about  115.000  cu. 
yds.  He  also  wishes  to  get  In  touch  with 
steam  shovel  contractors  who  will  dig  canal 
17  ft.  wide  and  Hi  ft.  deep,  requiring  150,000 
cu.  yds.  excavation. 

Oregon,  Mo. — Earth  Work. — See  Oregon, 
Mo.,  under  Bids  Asked— Miscellaneous. 

Milwaukee,  Wis.— Dredging.— Until  10:30  a. 
m..  June  4,  by  Board  Public  Works.  Charles 
J.  Poetsch,  Chairman,  for  dredging  the  sev- 
eral rivers  and  canals  In  the  city,  as  may  be 
ordered  by  the  board  of  public  works  during 
the  season  ending  Dec.  1.  1908.  Certified 
check  for  $5,000  required  with  bid. 

Miacellaneoas. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Rlverton,  Ala.— River  Wall— Until  11  a. 
m.,  June  27,  by  MaJ.  Wm.  W.  Harts,  U.  S. 


Engrs.,  Nashville.  Tenn.,  for  constructing 
concrete  river  wall  at  Colbert  Shoals  Canal, 
near  Rlverton. 

Washington,  D.  C— Launches.— Until  2  jp. 
m.,  June  20,  by  Quartermaster  General  u. 
S.  A.,  for  the  construction  and  complete 
equipment  of  from  1  to  40  32  ft  wooden 
junction  box  launches  for  submarine  mine 
service  of  the   War  Department. 

Chicago,  III.— Wrecking  Building.— Until  11 
a.  m.,  July  14,  by  DeiKirtment  PuDllc  Works, 
224  City  Hall,  for  the  wrecking,  excavating, 
and  caissons  required  In  connection  with  the 
construction  of  the  new  City  Hall  building  to 
be  erected  on  the  west  half  of  block  39, 
original  tovra  of  Chicago,  according  to  plana 
and  specifications  on  file  in  the  office  of 
Holabird  &  Roche,  Architects.  16th  floor, 
Monadnock  Block.  Official  advertisement 
will  be  found  elsewhere  In  this  issue. 

Chapman,  Ky.— Dam,  Walls.— Until  2  p. 
m..  June  26,  by  Lt.  Col.  J.  G.  Warren,  U.  S. 
EIngrs..  415  Custom  House,  Cincinnati,  O., 
for  constructing  dam,  guldewalls  and  dwell- 
ings, etc.,  at  Lock  No.  1,  Levlsa  Fork  of  Big 
Sandy  River  at  Chapman,  Ky. 

Carrollton,      Miss ^Electric     Plant.— UnUI 

June  16,  according  to  reports,  by  Mayor  and 
Board  of  Aldermen,  for  rebuilding  municipal 
electric  light  plant 

Jefferson  Barracks,  Mo, — Electric  System. — 
Until  June  15.  by  Capt  O.  W.  Bell,  Con- 
structing Q.  M.,  for  constructing  a  complete 
electric  lighting  system,  consisting  of  pole 
lines,  generating  stations,  steel  stack,  fur- 
nishing boilers,  engines,  generators,  etc. 

Oregon,  Mo. — Electric  Railway. — Until  6  p. 
m.,  June  10,  by  Oregon  Interurban  Ry.  Co., 
B.  F.  Morgan,  President,  for  construction  or 
4H  miles  of  railroad  from  Oregon  to  Focest 
City.  The  work  includes  60,000  cu.  yds.  ex- 
cavation, 47.000  cu.  yds.  embankment,  62,600 
ft.  timber  and  lumber,  2,060  lln.  ft.  piling,  16 
to  35  ft.  long,  405  tons  56  lb.  relay  steel  raits, 
13,000  ties,  one  steel  bridge,  60  ft.  span,  4H 
miles  of  track  laying.  G<eorge  Custer,  En- 
gineer. 

Lewlsburg,  O. — Electric  System. — Until  July 
1,  by  this  city,  for  constructing  electric  light 
system.  Plant  will  be  operated  by  gasoline. 
Harry  J.  McDargh,  Dayton,  O.,  is  Engineer. 

Pittsburg,  P«. — Concrete  Wall,  Fence.— 
Until  10  a.  m.,  June  8,  by  A.  B.  Shepherd, 
Director  Public  Works,  for  constructing  rein- 
forced concrete  retaining  wall  and  standard 
Iron  pipe  fence  between  Hoberman  St.  and 
250  ft.  west  of  Delmont  St. 

Memphis,  Tenn. — Concrete  Wall. — ^Until 
noon,  June  4,  by  Tom  V.  Vlgus,  Assistant 
Clhr  Register,  for  constructing  140  ft.  long 
concrete  wall  on  Gaston  Ave. 

Milwaukee,  Wis.— Dock— Until  10:30  a. 
m.,  June  6,  by  Board  Public  Works,  Charles 
J.  Poetsch.  Chairman,  for  oonstructlng  dock 
on  Bumham's  Canal  at  foot  of  4th  Ave.  Cer- 
tified check  for  $120  required  with  bid. 


lfaterlals,lCachlneB,Sapplle8,ToolB,Bte. 

BIda  are  aaked  on  following  work,  the 
notes     being     arranged     alphabotlcally     by^ 

sUtes: 

Washington,  D.  C. — Lumber,  Rope.  Blocks, 
Etc.- Until  10:30  a.  m.,  June  15,  by  Lt.  Col. 
H.  F.  Hodges,  General  Purchasing  Officer, 
Isthmian  Canal  Commission,  for  furnishing 
under  Circular  443.  lumber,  shop  machines, 
chain  blocks,  hydrocarbon  burners,  brake 
wheels,  steel  and  mantla  rope,  hose,  shovels, 
spades,   etc. 

Washington,  O.  C— Boiler  Room  Equip- 
ment.— Until  10:30  a.  m.,  June  24,  by  Lt.  CoU 
H.  F.  Hodges,  General  Purchasing  Officer, 
Isthmian  Canal  Commission,  for  furnishing 
under  Circular  444,  boiler  room  equip- 
ment, consisting  of  boilers,  fittings  and  ap- 
fmrtenances,  uptakes,  breeching,  duplicate 
nduced  draft  fans  with  direct  coupled  tur- 
bine and  motor,  feed  water  heater,  boiler 
feed  Dumps,  piping,  valves  and  fittings,  pipe 
covering,   etc, 

Washington,    D.    C Blasting   Sets,    Etc.— 

Until  10:30  a.  m.,  June  22,  by  Lt  Col.  H.  F. 
Hodges.  Oenera.1  Purchasing  Officer,  Isthmian 
Oanal  Commission,  for  furnishing  under  Cir- 
cular 445,  for  air  motor  generator  blasting 
sets,  pneumatic  hoists,  jacks,  hand  and  push 
cars,  steel,  wrenches,  flies  lag  screws,  rub- 
ber pads  for  shoeing  horses,  boiler  com- 
pound, draftsman's  paper,  leveling  rods,  etc. 

Washington,  D.  C. — Engines,  Dynamos, 
Etc. — Until  2  p.  m.,  June  18,  by  Bernard  R 
Green,  Superintendent  of  Construction,  Of- 
fice of  Building  for  National  Museum, 
Library  of  Congress,  Watihlngton,  for  fur- 
nishing and  delivering  the  engines  and  dyna- 
mos. Including  the  Installation  of  the  same, 
and  the  flooring  lumber,  and  plumbing  fix- 
tures required  for  the  new  building  for  the 
National  Museum. 

Washington,  D.  C— Machines,  Pipe.  Etc.— 
Until   June   8,   by  Isthmian   Canal   Commls- 
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slot),  for  furnlshingr  under  Circular  442,  shop 
machines,  puinpa,  electric  motors,  iron  and 
steel  pipe  and  fittings,  lead  pipe,  valves. 
Indicator  stands,  brass  pipe  fittings,  bibbs, 
screws,  attachments  for  sanitary  nxtures, 
water-closet  tanks,  hose,  suction  hose  strain- 
ers, hose  nonles,  wire  cable,  steel  tubing, 
chisel  blanks,  push  cars,  track  gages,  chis- 
els, bits,  planer  knives,  saws,  putty  knives. 
Jaws  and  chains  for  pipe  wrenches,  vises, 
mandrels,  post  spoons,  peavles,  sister  hooks, 
lanterns  and  globes,  oil  cups,  gllers,  tallow 
pots,  pails,  cuspidors,  funnels,  skimmers, 
marine  clock,  pressure  gages,  electric  marine 
fixtures,  gaskets,  ocikum,  solder,  steel 
stamps,  scrubbing  brushes,  corn  brooms, 
mosquito  bars,  etc. 
Atlanta,  Qa. — Boilers. — Until  4  p.   m..  July 

8,  by  Water  Commissioners,  Park  Wood- 
ward, General  Manager,  for  furnishing  three 
300  h.p.  horiiontal  water  tube  boilers,  work- 
ing pressure   200   lbs. 

Chlcaao,  III.— Crushed  Stone.— Until  11  a. 
m.,  June  11,  by  Paul  Redleske,  Deputy  Com- 
missioner Public  Works,  224  City  Hall,  for 
furnishing  10,000  cu.  yds.  crushed  limestone. 

Indianapolis,  Ind. — laundry  Machinery. — 
Until  10  a.  ra.,  June  6,  by  Board  Public 
Works,  for  Installing  laundry  machinery  at 
City  Hospital. 

Buffalo,  N.  Y.— Water  Works  Supplies. — 
Until  June  9,  by  P.  O.  Ward,  Commissioner 
of  Public  Works,  for  furnishing  water  works 
supplies. 

New  York,  N.  Y — Hose  —Until  noon,  June 

9,  by  Foster  Crowell,  Commissioner  of  Street 
Cleaning,  13  Park  Row,  for  furnishing  and 
delivering  6,000  ft.  of  2V4  in.  rubber  hose. 

New  Yoric,  N.  Y.— Electrical  Equipment.- 
Until  2  p.  m.,  June  11,  by  J.  W.  Stevenson, 
Commissioner  of  Bridges,  13  Park  Row,  for 
electrical  equipment  of  the  University 
Heights  bridge.     Security  required  Is  $2,000. 

Geneva,  r*.  Y — Gas  Engine,  Etc.— Until  10 
a.  m.,  June  20,  by  Lyman  P.  Haviland, 
Chairman  Building  Committee,  for  gas  en- 
gine, dynamo  and  switchboard;  electric  wir- 
ing, pole  line  and  connections;  and  motors, 
for  State  Agricultural  Experiment  Station, 
Geneva.  Plans,  etc.,  with  Franklin  B. 
Ware,  State  Architect,  Albany,  N.  T. 

New  York,  N.  Y — Grills,  Castings,  Etc.— 
Until  2  p.  m.,  June  11,  by  J.  W.  Stevenson, 
Commissioner  of  Bridges,  13  Park  Row,  for 
furnishing  and  delivering  bronce  grills,  cast- 
ingSi  tubing  and  brass  ex|>ansion  screws  and 
plates  to  the  Williamsburg  bridge.  Security 
required  is  }1,000. 

Fort  Wood,  N.  Y.  H — Electric  Elevator 
Engine.— Until  10:46  a.  m.,  June  9,  by  O.  C. 
Burnell.  Constructing  Q.  M.,  for  furnishing 
and  Installing  complete  electric  elevator  en- 
gine In  Signal  Corps  storehouse  at  this  post. 

Hanover,     Pa -Coal    Handling    Machinery, 

Etc. — See    under   Bids   Asked — Buildings. 

Madison,  Wis. — Pumps.— Until  2  p.  m., 
June  10,  by  L*w  F.  Porter,  Secretary  Capi- 
tol Commission,  for  furnishing  two  horizon- 
tal duplex  direct-acting  steam  pumps,  each 
with  a  capacity  of  400  gallons  per  minute: 
and  two  horizontal  motor-driven  centrifugal 
fire  pumps,  each  having  a  capacity  of  2,000,- 
000  gallons  per  24  hours. 

CONTRACTS  LBT. 

The  following  contracts  have  been  1st  re- 
cently: 

Huntsvllle,  Ala — Sidewalks. — Graves-Mat- 
thews Paving  Co.,  for  laying  sidewalks  In 
Spring  Park;  Otto  Hummel  for  laying  side- 
walks on  Clinton  and  Randolph  Sts.  and  2d 
Ave. 

Morenci,      Ariz Mining     Tunnel. — A.      C. 

Leech,  for  driving  1.500  ft.  of  additional  tun- 
nel In  the  Buzzard  Shadow  Mountain  for 
the  New  Tork-Arizona  Gold  &  Copper  Co. 

Paris,  Ark. — Bridge  Work. — Morava  Bridge 
Co..  Chicago,  m.,  at  »6,379.  for  five  steel 
bridges  for  Logan  County;  Illinois  Steel  Co.. 
at  $1,400,  for  removal  of  steel  bridge  and 
replacing  at  a  point  south  of  Magazine. 

Chico,  Cal. — Bridge. — Cotton  Bros.  Co..  at 
$149, 7S0.  for  construction  of  Butte-Glenn 
County  bridge  over  Sacramento  River  at  the 
Gianelli  site. 

Napa,  Cal. — Sewers. — Heafey  &  Elftman. 
San  Mateo.  Cal.,  at  about  $7,000,  for  laying 
two  sewers  for  city. 

Branford,  Conn. — Road  Work.— Frank  Ar- 
ragonl  &  Bro..  Durham,  Conn.,  at  $23,027, 
for  constructing  8,700  ft.  of  macadam  and 
telford  road  for  the  state. 

Canon  City,  Colo, — Waterworks. — J.  J. 
Lumsden.  Grand  Junction,  Colo.,  and  J.  R 
Gordon,  Pueblo.  Colo.,  for  constructing 
waterworks  for  this  city, 

Bridgeport,  Conn.— State  Rnad  Work.— C. 
F.  A.  Blitz.  Director  Public  Works,  for  city, 
at  $1.30  per  foot,  for  constructing  state  road 
on  Fairfield  Ave. 


Key  West,  Fl«.— Cross  Ties. — Capt.  J.  C. 
Gross.  Montgomery,  Ala.,  at  about  $40,000, 
for  pine  and  cypress  cross  ties  for  the  Flor- 
ida East  Coast  R.  R. 

Jacksonville,  Fla. — Concrete  Warehouse. — 
Turner  Construction  Co.,  11  Broadway,  New 
York,  for  construction  of  reinforced  concrete 
warehouse  for  J.  G.  Christopher  Co.  Build- 
ing will  be  2-story.  106  ft.  X  106  ft.,  and 
will  have  BO-ft.  arch  spans. 

Marshalltown,  la. — Bridge. — Indiana  Bridge 
Co.,  at  $7,649,  for  constructing  bridge  over 
Indian  Creek  for  county. 

Rock  Island,  III.  —  Building.  —  Valentine 
Jobst  &  Sons  Co.,  Peoria,  HI.,  for  construct- 
ing L.  P.  Best  Building.  Building  will  be 
160x90  ft.,  six  stories,  nre-proof,  reinforced 
concrete. 

Cairo,  III. — Sewer  Work. — ^Hanes  &  Cam- 
ery,  Hannibal,  Mo.,  for  a  considerable 
amount  of  sewer  work  for  this  city. 

Prophststown,  III. — Bridge  Work. — Con- 
tracts amounting  to  $4,793,  for  Bock  River 
bridge  were  let  as  follows:  Clinton  Bridge 
Co.,  steel  work;  Hooppole  Co.,  earth  All;  T. 
L.   O'Nell,  cement  abutment  and  wings. 

Jollet,  III. — Track  Elevation.— James  New- 
kirk,  accordinir  to  reports,  for  track  eleva- 
tion work  in  this  city  for  Michigan  Central 
R.  R.,  and  Chicago,  Rock  Island  &  Pacific 
R  R. 

Springfield,  III — Bridge  Work.— Frank  Mil- 
ler, at  $2,200,  for  repairing  old  span  and 
building  two  new  approaches  for  Cascade 
bridge  in  Cotton  Hill  Township. 

Virginia,  III.— Bridge  Work.— J.  D.  Mc- 
Carthy, Ashland,  111.,  at  $1,248,  for  concrete 
culverts  and   bridge  approaches  for  county. 

Jollet,  III.— Paving,  Sewer,  Etc.— William 
Moran,  at  $14,428,  for  paving  on  Morgan  St., 
and  at  $1,134  for  sewer  and  $1,466  for  water 
main. 

Rock  Island,  III.— Paving. — McCarthy  Im- 
provement Co.,  Moline,  lU.,  for  paving  7th 
Ave. 

Qlencoe,  III. — Paving. — Bids  were  received 
May  26  by  this  village,  Frank  A.  Windes, 
Winnetka,  111.,  Village  Engineer,  for  the  im- 
provement of  Longwood  Ave.  The  average 
depth  of  macadam  pavement  Is  to  be  9^  Ins., 
consisting  of  three  layers  of  crushed  lime- 
stone, limestone  and  gravel  binder.  The  ex- 
cavation Is  to  be  In  stiff  yellow  clay,  the 
average  haul  being  one-half  mile.  Drains 
are  to  be  from  4  to  6  ft.  In  depth  and  the 
trenches  are  to  be  filled  with  cinders.  The 
sod  is  to  be  placed  at  edges  of  pavement  to 
form  a  shoulder.  The  bids  received  were  as 
follows,  (1)  standing  for  Edward  M.  Laing, 
Highland  Park,  III.:  (2)  for  M.  F.  Foley, 
Evanston,  Hi.;  (3)  for  James  Cape  &  Sons, 
Racine,  Wis.,  and  (4)  for  John  A.  McOarry 
Co.,  Chicago,  111.: 

1,596  sq.   yds.  macadam 

1,400  cu.  yds.  excavation 

1.600  lln.    ft.    4-In.    drain 

300   lln.    ft.    6-in.   drain 

400  sq.   yds.  sod 

2   catch   t>asins   

Totals    


Hamilton,  O. — Sewer. — Frank  J.  Davia,  at 
$8,700,  and  Bennett  Construction  Co.,  at  $».- 
325,  for  constructing  first  two  sections  of 
Crawford's  Bun  sewer. 

Marlon,  C— Pike  Roads. — Brady,  O'Connell 
&  Molloy,  Marion,  at  $26,029,  for  Improve- 
ment of  Nichols  Pike  in  Morrow  County. 
Shaw  &  Uncapher,  Marlon,  at  $18,000,  for 
Improvement  of  Iberia-Galion  Road. 

Mansfield,  O. — Sewers,  Paving,  Etc. — Con- 
tracts for  street  Improvement  work  have 
been  let  as  follows:  Theo.  W.  Hill,  sewers 
in  Bowman,  Sheridan  and  Northwood  Sts., 
$1,164;  sewer  In  Rowland  Ave.,  $1,525.  C.  M. 
Rowland,  sewer  In  Wayne  St.,  $3,38S,  in  (th 
and  Sycamore,  $5,389;  i>avlng  Blymer  Ave. 
with  kreodone  block  and  cement  aldewalk. 
$3,671.  F.  Oandert  A  Son,  paving  Bowman 
St.  with  Metropolitan  brick  on  concrete  foun- 
dation, $16,660:  paving  West  First  St.  with 
Metropolitan  brfck  on  concrete  foundation, 
$6,821.  W.  E.  McHugh,  paving  Oliver  St. 
with  Big  4  brick,  $2,850.  J.  W.  Paule,  pav- 
ing Newville  Road  with  Big  4  brick,  $7,227: 
paving  Prescott  St.  with  Big  4  brick,  $2,377. 
Herring  &  Son,  paving  Franklin  Ave.  with 
Metropolitan  brick,  $4,627;  paving  Blast  Srd 
St.  with  Metropolitan  brick,  $7,979.  Oettings 
Bros.,  grading  and  flagstone  sidewalk  on 
Foster  Ct.,  $2,586.  Practically  all  of  above 
are  local  contractors. 

Ourant,  Okla. — Sewers. — Stokes  ft  Stokes, 
Oklahoma  City,  Okla.,  at  $13,675,  for  con- 
structing S%  iniles  of  pipe  sewer  for  thb 
city. 

McAlester,  Okla.— Water  Mains.— Harry 
Johnson,  for  extending  water  mains  in  Sec- 
ond Ward. 

Lewiston,  Pa. — Church. — Ahrena  Construc- 
tion Co.,  for  church  for  Presbyterian  Con- 
gregation. 

Washington,  Pa.- State  Road. — Rletscb 
Bros.,  Washington,  at  $29,500,  for  construct- 
ing 2^  miles  of  State  road  in  North  Stia- 
bane  Township. 

Allentown,  Pa. — Paving. — Barber  Asphalt 
Co.,  at  $2.04  H  per  sq  yd.,  for  45,413  sq.  yds. 
of  asphalt  pavement  for  this  city. 

Altoona,  Pa. — Brick  Paving. — Hogeman. 
Miller  &  Hogeman,  Rochester,  N.  T.,  for  Jl 
contracts  for  paving  with  brick  for  dty. 

Ben  Avon,  Pa Street  and  Sewer  Work. — 

This  Borough,  Hudson  F.  Layton,  Engineer, 
413  Fourth  Ave.,  Pittsburg,  Pa.,  has  awarded 
contracts  amounting  to  $16,000  to  Thomas 
Sweeney  Co.,  4609  Cypress  St.,  PitUbnrg, 
Pa.,  for  grading,  curbing  and  telford  maca- 
dam on  Brighton  Road,  PerrysvUle,  Irwin 
and  Laurel  Aves.,  and  for  storm  sewer  in 
Brighton    Road. 

Huntingdon,     Pa. — Sewers. — Ahrens     Con- 
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$2,341.00 
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$2,610.00 

$2,735.09 

Pittsburg,  Kan. — Electric  Railway. — Woods 
Brothers  Construction  Co..  Springfield.  Mo., 
at  about  $35,000,  for  track  laying  and  bal- 
lasting for  the  Joplln  &  Pittsburg  Electric 
Ry.  Contract  for  overhead  construction 
work  was  let  to  Smethhurst  &  Allen  Co., 
Philadelphia,    at  about   $30,000. 

Albion,  Mich.— Bridge  Work.— Albion  Lum- 
ber Co.,  Albion,  at  about  $25,000.  for  recon- 
structing bridges  destroyed  by  recent  flood. 
Albion  Lumber  Co.  contract  includes  two 
two-span  steel  girder  bridges  to  cost  $16,- 
381,  a  three-span  steel  glraor  bridge  to  cost 
$5,147.  and  two  reinforced  concrete  foot 
bridges  to  cost  $2,359.  Other  contracts 
amounting  to  about  $5,000  were  let  to  the 
Concrete  Construction  Co.,  Jackson,  Mich., 
Jollet  Bridge  &  Iron  Co.,  Jollet,  HI.,  and 
the  Groton  Bridge  Co.,  Groton,  N.  T. 

Duluth,  M-lnn. — Sewer. — Charles  Ekiund,  at 
$1,195.    for  sewer  in  7th  St. 

Oxford,  Miss.— Dormitory.— W.  E.  Spink  & 
Co.,  Birmingham,  Ala.,  at  $50,000,  for  college 
dormitory  here. 

Nebraska  City,  Neb.  —  Bridge.  —  Wilson 
Reinforced  Concrete  Co.,  Omaha,  Neb.,  for 
constructing  concrete  bridge  over  South 
Table   Creek  for  county. 

Edinburg,  N.  Dak. — Railroad.  —  Fremont 
Darling.  La  Crosse,  Wis.,  has  contract  for 
constructing  Northern  Dakota  R.  R.,  from 
this  place  to  the  plant  of  the  Pembina  Port- 
land Cement  Co.,  21  miles. 

Rochester,     N.     Y Water    Main.— W.     M. 

Robb.  for  laying  36-in.  water  main  in  Cul- 
ver St. 

Utica,  N.  Y — Sewer.— A.  W.  Fitch,  at  $1,- 
237,  for  laying  12-in.  sewer  In  Parker  St. 


structlon  Co.,  Lewistown,  Pa.,  at  $25,725.  for 
constructing  sewers  for  this  place.  Work 
Includes   19,000  ft.  of  8-ln.   to  24-ln.  sewer. 

Swatara,  Pa,— Bridge.— H.  &  W.  H.  Op- 
perman,  Harrisburg,  Pa.,  at  $7,400.  for  con- 
structing iron  bridge  over  Spring  Run  for 
Dauphin  County. 

'Wllkesbarre,  Pa.— Paving.— Bolton  G.  Coon, 
for  paving  Madison,  Metcalf,  Orchard.  Elder 
and  Susquehanna  Sts.  D.  M.  Rosser  Co.  was 
awarded   contract    for  curbing. 

Beaver,  Pa.— Bridge.— McClintic-Marshali 
Co.,  Pittsburg,  Pa.,  for  bridge  over  Ohio 
River  at  Beaver. 

Fort  Wetherlll.  R.  I.— Wharf  Extension.— 
Roy  H.  Beattie,  Fall  River.  Mass.,  at  $36,220. 
for  wharf  extension  at  this  post. 

Watertown,  S.  Dak — Sewers. — Hess  ft 
Rau.  Watertown,  at  $6,326,  for  constructing 
four  sewers. 

Lafollette.  Tenn. — Paving.  Sewers. — Thos. 
McFarland  &  Co.,  Knoxvtlle,  Tenn.,  at  about 
$40,000,  for  street  Improvements,  sewers  and 
sidewalks  for  this  city. 

Seattle,  Wash. — Grading. — A.  A.  Carlstrom. 
Seattle,  for  grading  first  ten  miles  of  St 
Paul.  .Minneapolis  &  Seattle  Electric  R.  R., 
of  which  J.  W.  Mossop  Is  General  Manager. 

Everett,  Wash. — Street  Work.  Sewer.— A. 
Thorsvlg,  at  $54,451,  for  Improvement  of  Cap- 
itol Hill  District:  Knute  Thorsvlg  and  Hans 
T.  Ellenson.  at  $8,418,  for  constructing  Nor- 
ton  Ave.   sewer. 

Qreen  Bay,  Wis. — Sewers.— Eul  A  Ooch- 
ems.  four  contracts  for  constructing  sewers, 
Anton  Hurkman,  three  contracts,  and  H.  O 
Schaefei  &  Co.,  one  contract. 
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Milwaukee,  Wl«.— Pavln«.— R  J.  Hlckey. 
at  $2. SI  per  sq.  yd.,  for  new  work,  and  $1.29 
when  old  Rranlte  Is  used,  (or  paving  Reed 
St.  with  granite. 

Winnipeg,  Man.— Depot.— Peter  Lyoll  & 
Sons,  Montreal.  Que.,  at  (886,000,  for  erecting 
new  union  depot  at  Winnipeg  for  the 
Canadian  Northern,  the  Orand  Trunk  Pacific 
and  the  National  Transcontinental  Rys. 

PROJECTED  WORK. 
Bridges. 

Items  Arranged  Alphabetically   by   States. 

San  Francisco,  Cat. — The  Excelsior  Home- 
stead Progressive  Association  is  to  ask  the 
Board  of  Supervisors  to  provide  In  the  bud- 
get for  the  construction  of  a  pernianent  stone 
and  steel  viaduct  over  Islals  Creek  at  Mis- 
sion and  Trumbull  Sts.  to  replace  the  tem- 
porary wooden  viaduct  erectea  by  the  Ocean 
Shore  and  United  Railroads  Companies. 
Thesp  corporations  have  agreed  to  contribute 
$50,000  each  toward  the  Improvement,  and 
the  city  is  asked  to  appropriate  $150,000. 

Vallejo,    Cal Southern     Pacific     Co.     has 

agreed  to  construct  concrete  bridge  over  Its 
tracks  at  Georgia  St.,  the  city  to  pay  $2,500 
toward  the  cost. 

Santa  Cruz,  Cal.— The  City  Council  has 
taken  preliminary  steps  for  bonding  the  city 
for  $100,000  for  a  new  bridge  and  expansion 
of  the  electric  light  system  and  water  sup- 
ply. 

Pueblo,  Colo.— Denver  &  Rio  Grande  R.  R. 
and  city  have  reached  an  agreement  where- 
by the  former  will  do  the  work  of  rebuild- 
ing the  C.  St.  viaduct,  recently  damaged  by 
fire,  at  a  cost  of  $10,800.  W.  A.  Balcom, 
Pueblo,  Is  Division  Engineer  D.  &  R.  G. 
R.   R. 

Columbus,  Qa. — Date  for  opening  bids  for 
constructing  steel  reinforced  concrete  bridge 
over  Chattahoochee  River  at  Dillingham  St. 
for  this  city  has  been  postponed  from  May 
27.  W.  C.  Campbell  is  Superintendent  of 
Public  Works. 

EvansvMIs,  Ind. — County  Council  has  been 
asked  to  appropriate  $18,000  for  new  bridges. 

Indianapolis,  Ind.— Board  Public  Works 
has  been  petitioned  to  construct  a  bridge 
over   Pogues  Run  in   Le  Grande  Ave. 

Topska,  Kan — The  City  Clerk  has  been 
directed  to  Invite  bridge  companies  to  sub- 
mit plans  and  estimates  for  new  bridges 
across  the  Shunganunga  on  Lincoln  St.  and 
Soldier  Creek  on  Central  Ave.,  the  old 
bridges  at  these  points  being  in  bad  condi- 
tion.    John  Rogers  is  City  Engineer. 

Wichita,  Kan City  Engineer  has  been  di- 
rected to  prepare  plans  for  an  80-ft.  wide 
bridge  over  the  drainage  canal  on  East 
Douglas  St. 

Ouluth,  Minn. — City  Engineer  McGilvray  Is 
drawing  plans  for  a  new  concrete  bridge  to 
replace  the  one  condemned  at  37th  Ave.  W. 
and  Third  St.  The  bridge  will  cost  about 
$15,000. 

Benton  Harbor,  Mich.— W.  H.  Roney,  667 
Monadnock  Block,  Chicago,  III.,  at  $61,500, 
was  low  bidder  May  21,  for  constructing 
joint  bridge  for  Benton  Harbor  and  St. 
Joseph. 

Kansas  City,  Mo.— Comn\ercial  Improve- 
ment Co..  J.  Logan  Jones,  President,  has 
voted  to  at  once  begin  the  construction  of 
the  Main  St.  viaduct.  The  estimated  cost 
is   $156,000. 

Rochester,  N.  Y. — State  Legislature  has 
passed  bills  providing  for  new  bridges  over 
the  Erie  Canal  at  Allen  St.  and  Lyell  Ave. 
The  appropriation  for  Allen  St.  lift  bridge 
is   «S0.000,  and  for  Lyell  Ave.   $55,000. 

Seneca  Falls,  N.  Y. — State  Legislature  has 
appropriated  $12,000  for  construction  of  new 
bridge  over  the  Cayuga  and  Seneca  Canal 
at   Ovid  St. 

Cazanovia,  N.  Y. — State  Legislature  has 
I>assed  bill  appropriating  $6,000  for  construc- 
tion of  a  bridge  over  outlet  of  Cazenovia 
Lake  in  this  village. 

Quthrle,  Okla.— City  Is  to  call  for  bids  for 
erecting  steel  bridge  with  concrete  roadway 
orver  the  Cottonwood  on  6th  Ct. 

Bethlehem,  Pa. — MInsI  Trail  Bridge  Co. 
has  been  incorporated  with  capital  stock  of 
$10,000  and  proposes  to  build  a  bridge  over 
the  Lehigh  River  near  Bethlehem.  W.  B. 
Myers.    Bethlehem.    Is   Interested. 

San  Angslo,  Tex. — City  Council  is  to  build 
a  $1,150  foot  bridge. 

Austin,  Tex. — An  election  Is  to  be  held  In 
this  county  on  June  29  to  vote  on  a  $500,000 
bond  issue.  A  portion  of  the  Issue  will  be 
used  for  refunding  purposes,  and  the  larger 
part  for  a  new  bridge  across  the  Colorado 
River. 

San   Antonio,  Tex. — Plans  are  being  made 


by  J.  P.  Nelson  for  remodeling  the  Houston 
St.    bridge. 

Menominee,  Wis.— County  Board  held  spe- 
cial meeting  May  26  to  consider  making  an 
appropriation  for  completion  of  a  bridge 
over  Red  Cedar   River  in  Talnter. 

Superior,    Wis Definite    plans    have    not 

been  made  as  yet  by  the  Wisconsin  &  Min- 
nesota Bridge  Co.,  of  Superior,  recently 
incorporated  for  the  purpose  of  building,  a 
bridge  across  the  St.  Louis  River  between 
Wisconsin  and  Minnesota. 

Railroads 

Items  Arranged  Alphabetically  by  States. 

Little  Rock,  Ark — Blythevllle.  Leadvllle  A 
Southern  Arkansas  Ry.  Co.  has  been  Incor- 
porated and  proposes  the  construction  of  a 
50-mll<  line  through  parts  of  MIs.sisslppl. 
Crawford  and  Poinsett  Counties,  beginning 
at  Blythevllle  and  extending  to  Lepanto.  the 
terminus  of  the  Frisco  system.  From  Bly- 
thevllle It  extends  west  to  Glencoe.  From  a 
point  on  this  line  an  extension  will  be  made 
to  Big  LAke,  thence  southerly  to  Lepanto. 
A  branch  line  Is  also  to  be  built  to  Leach- 
vllle.  The  company  has  a  capital  stock  of 
$250,000  and  will  have  its  general  ofllces  in 
this  city.  The  following  are  the  Board  of 
Directors:  A.  C.  Lange,  W.  P.  Orr.  J.  R. 
Hancock.  William  Wilms,   R.   L.   McClelland. 

Hot  Springs,  Ark. — The  construction  of  a 
railroad  from  this  city  to  Mena  is  proposed 
by  Capt.  George  E.  Crater,  of  London.  Eng- 
land, nnd  G.  H.  Gilbert,  a  contractor,  of 
New  York  City. 

Oakland,  Cal.— A  $7,600,000  bond  Issue  has 
been  authorized  by  the  directors  of  the  San 
Francisco.  Oakland  &  San  Jose  Consolidated 
Rv.  Of  this  $3,000,000  are  new. bonds,  and 
will  be  used  for  the  purchase  of  rolling 
stock  and  the  construction  of  new  lines. 
Among  the  extensions  proposed  Is  a  line 
through  the  county  to  Hayward  and  from 
there  to  Snn  Jose.  W.  F.  Kelly,  Oakland. 
Is  General  Manager.   . 

Sacramento,  Cal. — County  Supervisors  on 
June  3  took  up  question  of  granting  William 
T.  Garrett  a  franchise  for  a  belt  line  rail- 
way In  this  city. 

Redlands,  Cal. — Redlands  Construction 
Co.  has  been  incorporated  for  the  purpose 
of  building  a  railroad  in  the  Yucalpa  Vallev. 
The  capital  stock  Is  $500,000  and  the  di- 
rectors Include:  J.  M.  Neeland,  M.  N.  New- 
mark,  A.  P.  McGlnnlss.  W.  D.  Larrabee. 
Paul  HIrsch  of  Los  Angeles,  C.  S.  Chesnut 
and   A.   M.   Miller  of   Redlands. 

Santa  Ana,  Cal. — Reports  from  thic  city 
state  that  the  Southern  Pacific  Co.  will  elec- 
triclse  its  track  between  here  and  Newport 
Beach. 

Mason  City,  la Mason  City  &  Clear  Lake 

Ry.  Co.,  of  this  place,  has  been  Incorpo- 
rated;  capital  stock  is  $200,000. 

Chebanse,  III. — Residents  of  this  place  are 
reported  to  have  offered  Illinois  Central 
R  R  entire  right  of  way  and  a  $25,000 
bonus  If  It  would  build  a  railroad  from 
Chebanse  west  Into  Milk  Grove  County,  a 
distance  of  nine  miles  from  the  main  line. 

Muskegon,    Mich. — Pere   Marquette    R    R.  ' 
according    to   advices    from    this    city,    will 
within  a  year  extend   its  lines  on   the  Mus- 
kegon-Pentwater    Division    to    Ludington. 

LIttlefork,  Minn. — Minnesota  ft  Interna- 
tional Ry..  W.  H.  Gemmell.  General  Man- 
ager. Bralnerd,  Minn.,  according  to  reports, 
will  soon  start  the  construction  of  a  spur 
track  along  the  west  bank  of  the  LIttlefork 
River  to  a  point  near  the  Twin  Rapids. 

Westmoreland,    Kan Kansas    Southern    Sc 

Gulf  R.  R.  O.  J.  Collinan,  General  Manager, 
Westmoreland,  according  to  reports,  will  be 
ready  about  the  last  of  June  to  let  con- 
tracts for  an  extension  from  this  city  to 
Manhattan,  Kan,,   22  miles, 

Tremont,  La. — Trcmont  &  Gulf  R  R,.  ac- 
cording to  reports,  will  soon  commence  work 
on  a  branch  line  from  Menefee  to  Rochelle, 
ta.    J.  H.  Scott,  Tremont,  is  Chief  Engineer. 

Minneapolis,  Minn. — Right  of  way  In  North 
Dakota  Is  reported  to  have  been  practically 
all  secured  for  the  proposed  Midland  Trans- 
continental R.  R,  a  road  projected  to  cross 
the  continent  from  Winnipeg  to  the  Gulf  of 
Mexico.  The  enterprise  Is  reported  to  be 
backed  by  Minneapolis  and  Chicago  capital- 
ists, among  whom  Is  Frank  K.  Bull.  Presi- 
dent of  the  J.  T.  Case  Threshing  Machine 
Co.  David  Bartlett,  Copperstown,  N.  Dak., 
Is  Interested. 

Winona,  Minn. — Salem.  Winona  &  South- 
ern R  R  Co.,  of  Winona,  has  been  Incor- 
porated; capital  stock  is  $150,000.  The  in- 
corporators Include:  J.  B.  White,  Jefferson 
D.   Riddle  and  Wm.   S.  McKlnney. 

Joplln,  Mo. — Joplln  &  Eastern  Kansas  Ry. 
Co..  of  Joplln.  has  been  incorporated.  Cap- 
ital  stock    Is   $500,000   and    incorporators    In- 


clude: E.  D.  Mix,  Henry  Rohwer  and  R  M. 
Sheppard. 

Salem,  Mo.— Salem,  Winona  &  Southern 
R.  R.  has  been  Incorporated  with  $160,000 
capital  stock  for  the  purpose  of  acquiring 
the  railroad  of  the  Missouri  Lumber  &  Min- 
ing Co.,  in  Shannon  County,  and  construct- 
ing and  operating  a  standard  gasre  railroad. 
The  Incorporators  are:  John  B.  White.  Jef- 
ferson D.  Riddle.  William  S.  McKlnney, 
Frederick  C.  Broadway  and  Alfred  Heming- 
way, all  of  Kansas  City. 

Nev»  York,  N.  Y.— According  to  reports 
from  this  city  the  New  York  Central  & 
Hudson  River  R.  R  plans  to  spend  nearly 
$10,000,000  on  terminal  Improvements  at  Buf- 
falo, Syracuse,  Rochester,  Geneva  and  Utlca 
during  the  present  year  In  order  to  assist  In 
the  profitable  operation  of  the  road  and  to 
eliminate  terminal  diflicultles  and  shortcom- 
ings. G.  W.  Klttredge,  New  York,  Is  Chief 
Engineer. 

Poy    SIppI,    Wis Residents    of   this    place 

have  lalspd  $10,000  toward  building  a  rall- 
ToaA  from  Red  Granite  to  Poy  SIppl.  J.  N. 
Tlttemore,  Minneapolis,  Minn.,  Is  Interested. 

Alexander,  W.  Va.— The  Alexander  &  Vlaat- 
ern  R.  R  has  been  Incorporated  and  pro- 
poses the  construction  of  a  railroad  from 
Alexander  to  Elklns,  30  miles.  John  B.  Hart 
and  O.  E.  Swark,  Clarksburg,  W.  Va.,  are 
Interested. 

Laramie,  Wyo.— R  D.  Stewart.  Chief  En- 
gineer of  the  Laramie,  Hahn's  Peak  &  Pa- 
cific R.  R,  has  applied  to  the  Supervisor  of 
the  Medicine  Bow  forest  reserve  for  permis- 
sion to  cut  25.000  ties  In  the  reserve  this 
summer,  for  the  extension  of  the  road  from 
Centennl&l,  Wyo.,  to  Walden,  Colo. 

Electric  Railways. 

Items  Arranged  Alphabetically  by   States. 

Eufaula,  Ala.— Work  Is  to  be  started 
shortly  on  the  construction  of  the  proposed 
electric  railway  between  this  city  and  Opel- 
Ika. 

Burbank,  Cal.— Preliminary  steps  have 
been  taken  In  Burbank  and  Troplco  toward 
securing  the  construction  of  an  electric  rail- 
way between  the  two  cities. 

Eldora,  la.— Surveys  for  the  new  Iowa 
Electric  Rv.  have  been  started  from  this 
place  by  W.  D.  Ball,  Engineer.  The  survey 
will  be  completed  from  Eldora  to  Perry  and 
Des  Moines,  and  from  Eldora  to  Waterloo. 

Sioux  City,  la.-^teps  are  being  taken  to 
begin  preliminary  work  for  an  electric  In- 
terurban  road  to  be  constructed  In  south- 
western Iowa,  connecting  Sioux  City,  Coun- 
cil Bluffs  and  Omaha.  Neb.  F.  W.  BIsbee, 
Castana,   la..   Is  Interested. 

Boise,  Idaho. — Reports  from  this  city  state 
that  active  construction  work  has  been 
started  on  the  grading  of  the  Idaho  &  Ne- 
vada Southern  R  R  As  projected  the  road 
will  connect  Twin  Falls  with  Wells.  Nev., 
and  will  be  114  miles  long.  The  company 
has  a  capital  stock  of  1250,000  and  general 
offices  in  Boise.  R  M.  McCollum  and  I.  B. 
Perrine.  Twin  Falls,  and  8.  H.  Hays,  of 
Boise,  are  Interested. 

West  Chicago,  III. — Residents  of  this  place 
are  planning  to  form  a  company  to  build  a 
two-mile  electric  line  to  connect  with  the 
Aurora.  Elgin  &  Chicago  line  at  Ingallton. 
Dr.   Ishelwood  is  Interested. 

Jacksonville,  III. — Preliminary  surveys  are 
to  be  started  shortly  for  the  Interurban  line 
proposed  to  run  from  Jacksonville  through 
Franklin  to  Waverly,  with  a  prospective 
terminus  at  Pana.  B.  F.  Darnellle,  Spring- 
field, ni.,  is  Secretary. 

Belleville,  III.— Southern  Traction  Co.  of 
nUnols  has  filed  notice  of  Increase  of  its 
capital  stock  from  $2,500  to  $1,500,000.  The 
company  Is  building  an  electric  line  from 
East  St.  IjOuIs  to  Belleville  and  proposes  to 
extend  the  Belleville  line  to  Cairo.  III.     The 

groject  Is  being  financed  by  English  capital. 
[.  D.  Mephan,  of  St.  Louis,  is  the  promoter, 
and  construction  work  is  under  way. 

East  St.  Louis,  III. — Wood  River,  East  Al- 
ton &  Bunker  Hill  Traction  Co.,  mentioned 
In  our  last  issue  as  being  Incorporated,  will, 
it  Is  stated,  at  once  let  contracts  for  Its  pro- 
posed line.  Construction  work  will  be  started 
at  Wood  River  and  will  be  extended  to  Hills- 
boro.  The  offices  of  the  company  are  at  114 
Main  St.,  East  St.  Louts. 

Mattoon,  III. — Right  of  way  is  being  se- 
cured for  the  proposed  Mattoon-HIllsboro 
traction  line.  J.  B.  Craig,  Mattoon.  and 
A.  M.  Howell,  HUlsboro,  are  interested. 

Kokomo,  Ind.— Kokomo,  Frankfort  &  Terre 
Haute  Traction  Co.  has  been  Incorporated 
and  proposes  to  operate  street  and  Interur- 
ban railway  lines  in  and  from  Kokomo, 
Frankfort,  Burlington,  CrawfordsvUle.  Rock- 
vllle  and  Terre  Haute.  The  capital  stock 
Is   $100,000,  and   the   Incorporators  are:     W. 
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H.  Elkenbcrrv  and  W.  F.  Newby.  Russia - 
vllle:  Oliver  Gard  and  James  Kent,  Frank- 
fort; M.  W.  Eikenberry,  J.  C.  Dewees,  E.  B. 
Swift,  Kokomo,  and  R.  H.  Ross,  Kokomo, 
and  A.    E.   Alter,   Forest.    Ind. 

Michigan  City,  Ind. — Chicago.  Lake  Shore 
A  South  Bend  Ry.  Co.  proposes  to  build  an 
extension  from  this  city  to  Valparaiso,  and 
another  extension   to  Nilea.  Mich. 

Topska,  Kan. — Kansas  Traction  Co.  has 
practically  completed  second  surveys  for  an 
electric  line  from  Topeka  to  CofteyvlUe,  and 
advices  from  this  city  state  that  construc- 
tion win  be  started  shortly.  As  projected 
the  line  will  come  from  CotfeyvlUe  through 
Chanute,  Ottawa  and  Lawrence.  It  will 
branch  there  to  Topeka  and  to  Kansas  City. 
F.  B.  Shirley,  Indianapolis,  Ind.,  la  President. 

Excalslor  Springs,  Mo. — Excelsior  Springs 
&  Suburban  Ry.  Co.,  of  this  place,  has  been 
chartered  and  proposes  to  construct  a  road 
from  a  Junction  of  the  Chicago,  Milwaukee 
&  St.  Paul  R.  R  near  to  Excelsior  to  a  point 
in  the  central  portion  of  the  city,  a  distance 
of  two  miles.  The  stockholders  are:  Allen 
M.  Bates,  Hugh  Wllbite  and  W.  P.  Southard 
of  Excelsior  Springs,  Henry  J.  Arnold  of 
Denver,  Colo.,  and  John  E.  Lundstrain  of 
Colorado  Springs,  Colo.  The  capital  stock 
of  the  company  la  $60,000. 

Springfield,  Mo. — Springfield  Traction  Co. 
has  had  surveys  made  for  an  extension  of  Its 
Elm  St.  line  to  the  Country  Club. 

Lima,  N.  Y. — Surveys  are  being  made  for 
an  extension  of  the  Lima  &  Honevye  Falls 
Electric  Ry. 

Dayton,  O. — Local  capitalists,  among  whom 
Is  Dr.  T.  H.  Oeorge.  are  promoting  the  con- 
struction of  an  electric  railway  to  connect 
Cincinnati  with  Fort  Wayne.  It  is  proposed 
to  use  the  old  Gamble  road,  extending  from 
Brighton  to  Cheviot,  as  a  means  of  entering 
Cincinnati. 

Lima,  O. — Local  parties  are  projecting  the 
construction  of  an  electric  railway  between 
this  city  and  the  village  of  Spencerville. 

Cheyenne,  Wyo. — Cheyenne  Industrial  Club 
is  reported  to  nave  raised  necessary  capital 
for  the  construction  of  an  electric  railway 
from  this  place  to  Fort  Russell,  with 
branches  to  several  parks.  The  Initial 
trackage  will  be  five  miles.  Liocal  capital- 
ists have  subscribed  175,000  toward  the  en- 
terprise. 

Sewen. 

Items  Amtnged  Alphabetically  by  States. 

Ensley,    Ala City     proposes      to      install 

sewer  system  for  the  former  town  of  Wylam. 

Elyton,  Ala Election  was  held  May  30  to 

vote  on  Issuing  $40,000  of  bonds  for  sewer 
construction.     P.   W.   Smith   is  Mayor. 

San  Diego,  Cal. — Emergency  ordinance  is 
before  City  Council  to  permit  It  to  at  once 
expend  $34,000  for  the  La  Jolla  sewer  sys- 
tem. 

Washington,  D.  C. — Sewer  appropriations 
for  the  District  of  Columbia  liave  been  made 
as  follows:  $60,000  for  cleaning  and  repair- 
ing eewers  and  basins:  $80,000  for  suburban 
sewers:  $15,000  for  relief  sewer  from  Penn- 
sylvania Ave.  to  Virginia  Ave. 

Muscatine,  la. — City  Is  considering  ex- 
tending main  trunk  sewer  from  11th  St.  to 
Fulllam  Ave.,  at  a  cost  of  $4,300. 

Oskaloosa,  la. — Council  has  ordered  con- 
struction of  South  Spring  sewer  and  laterals 
to  cost  $2,300.  Earle  Bridges  is  City  Engi- 
neer. 

Falrhury,  III. — Enlargement  of  city  sewer 
system  is  proposed. 

Motlne,  III.— H.  O.  Paddock,  C.  E.,  has 
completed  surveys  for  a  sewer  system  for 
Silvls  (a  suburb  of  this  city)  to  empty  into 
Rock   River. 

Coffeen,  III.— Ix>cat  paper.  "Coffeen  Demo- 
crat," is  advocating  the  installation  of  a 
sewer  system  for  this  place. 

Jacksonville,  III. — Council  has  appointed 
committee  to  consider  building  36-ln.  sewers, 
one  on  each  side  of  the  brook  sewer. 

Dixon,   III Following  is  an  outline  of  the 

reconstruction  work  which  has  been  recom- 
mended to  the  Commissioners  of  the  Inlet 
Swamp  Drainage  District  in  the  report  of 
the  engineers — J.  M.  Eagan,  Jr.,  Amboy,  111., 
and  A.  M.  Shaw,  Dixon,  III.: 

Common 

Exca- 

Length.      Base.        vatlon, 

miles.        feet.        cu.  yds. 

Main    Ditch 6.04        80  to  90        633.180 

North     Ditch 6.88        24  to  46        319,900 

Middle     Ditch 5.06         26  138.000 

South     Ditch 4.16         12  to  20  81,940 

South    Cut-off 4.12  8  to  12  76.870 

Laterals    16.30  283,350 

12-ln.     Tile 70  

15-ln.     Tile 4.84  

18-ln.     Tile 1.15  


Included  In  the  main  ditch  work  are  189.- 
650  cu.  yds.  of  rock  excavation.  In  addition 
to  the  above  there  has  been  recommended  15 
automatic  flood  gates,  head  walls  and  catch 
basins  for  tile  and  two  masonry  barriers  in 
small  streams.  All  work  Is  within  eight 
miles  of  railway  station.  Main  ditch  is  all 
within  three  miles  of  railway,  over  good 
stone  roads.  Lower  end  is  Inside  city  limits 
of  Amboy  on  C,  B.  &  Q.  and  I.  C.  R.  R. 
Larger  part  of  the  work  is  reconstruction. 
The  above  work  has  not  as  yet  been  auth- 
orized, but  it  is  expected  that  the  final  de- 
cree win  be  granted  so  that  bids  can  be 
called  for  in  the  early  summer.  Further  in- 
formation may  be  obtained  from  A.  M.  Shaw, 
Consulting  Engineer,    Dixon,    IlL 

Sterling,  III. — Board  Local  Improvements  Is 
taking  steps  for  building  a  sewer  system  In 
north  end  of  the  city. 

Kentland,  Ind. — John  J.  Alter,  County  En- 
gineer, has  about  completed  surveys  and  es- 
timates for  a  dredge  ditch  In  the  bed  of 
Old  Beaver  Lake.  Ditch  will  be  about  9 
miles  long  and  contract  will  probably  be 
ready  to  let  by  July  1. 

Boonvllle,  Ind. — Speclflcations  for  a  $60,000 
sewer  for  this  city   have  been   completed. 

Princeton,  Ind. — Ordinance  Is  to  be  brought 
before  City  Council  for  construction  of  the 
south  side  storm  sewer. 

Kendallvllle,  Ind City  Is  considering  In- 
stalling $11,750  sewer  system. 

Indianapolis,  Ind. — Following  bids  per  lln. 
ft.  were  received  May  20  by  Board  Public 
Works  for  building  main  sewer  In  Morris  St., 
River  Ave.,  and  other  streets:  William  Tates 
&  Co..  $2.96:  Marion  County  Construction 
Co.,  $3.40:  John  Jenkins,  $3.43H;  JuUus  Kel- 
ler Construction  Co.,  $2.93:  Pease  &  Buzatt, 
$3.71.     Sewer  wlU  be  31.475  ft.  long. 

Indianapolis,  Ind. — Plans  have  been  com- 
pleted In  the  City  Engineer's  office  for  a  7.8 
mile  sewer  for  the  north  side.  It  will  cost 
about  $160,000  and  will  vary  in  size  from  a 
12-in.  pipe  to  an  8-ft.  circular  brick  or  con- 
crete tube. 

Cofleyvllle,  Kan. — City  will  contract  soon 
for  constructing  sewer  in  District  No.  3. 

Fall  River,  Mass. — City  Council  das  ordered 
construction  of  following  sewers:  In  Buf- 
flnton  St.,  $2,100;  In  Jones  St.,  $3,500;  In 
Plymouth  Ave.,  $3,000;  in  Irving,  $5,000;  in 
Weetamoe,  $1,000:  In  Fenner.  $3,200;  in 
Dwelly,  $2,200;  in  Kllbum,  $2,700. 

Flint,  Mich. — City  Council  has  directed  Ray 
Mlddleton,  City  Engineer,  to  draw  plans  as 
a  basis  for  the  establishment  of  a  general 
sewer  system  for  the  city. 

St.  Paul,  Minn. — Forrestal  &  Feyen,  at 
$19,370,  was  low  bidder  May  19  for  construct- 
ing 2,000-ft.  sewer  in  Qrove  St. 

Cameron,  Mo. — Mayor  Munsell  is  advocat- 
ing the  construction  of  a  sewer  system. 

Marysvllle,  Mo. — Construction  of  a  10-ln. 
sewer  from  West  3rd  St.,  to  cost  $1,500,  is 
proposed  by  Mayor  Robinson. 

Albuquerque,  N.  Mex. — Samuel  M.  Oray, 
Providence,  R.  I.,  has  been  engaged  as  Con- 
sulting Engineer  for  the  proposed  $176,000 
sewer  system  for  this  city. 

Muskogee,  Okla. — City  Council  has  taken 
preliminary  steps  for  the  Issue  of  bonds 
amounting  to  $500,000.  The  money  is  to  be 
used  to  establish  a  complete  surface  drain- 
age system  for  the  city  and  to  build  a  new 
water  main  from  the  city  to  Grand  River,  a 
distance  of  six  miles,  to  double  the  present 
water  supply. 

Purceli,  Okla.— City  Council  Is  to  issue  $2,- 
500  of  bonds  for  sewerage  work. 

Carlisle,  Pa. — Election  will  be  held  June 
27  to  vote  on  borrowing  $60,000  for  Installing 
sewer  system. 

Providence,  R.  I.— Board  of  Aldermen  have 
adopted  resolutions  appropriating  an  addi- 
tional $100,000  for  sewer  construction. 

Orange,  Tex.— H.  W.  Cardwell.  Mena, 
Ark.,  has  purchased  from  the  recently  or- 
ganized Orange  Sanitary  Sewer  Co.  the  ma- 
terial that  had  been  brought  to  Orange  for 
the  purpose  of  installing  a  sewer  system, 
and  will  Install  a  much  larger  sewer  system 
In  the  city  than  was  originally  planned  by 
the  above  company. 

Longvlew,  Tex.— Residents  of  this  city  are 
organizing  a  company,  to  have  capital  of 
$25,000  for  Installing  sewer  system.  G.  A. 
Bodenhem  is  Mayor. 

San  Antonio,  Tex. — Taxpayers  of  newly  or- 
ganized District  No.  7  will  vote  July  15  on 
Issuing  $45,000  of  bonds  for  constructing 
sewer  system  for  that  portion  of  the  city. 

Racine,  Wis. — Council  has  adopted  plans 
for  the  lowering  of  the  10th  St.  sewer,  at  a 
cost  of  $4,010,  and  Grand  Ave.  sewer,  at  a 
cost  of  $3,045. 

Toronto,  Ont. — A  by-law  will  be  submitted 
to  the  ratepayers  on  June  27  to  raise  $2,- 
400,000  for  a  trunk  sewer  and  septic  tanks. 
The  chief  Items  making  up  the  amount  for 


the  trunk  sewer  are  as  follows:  High-level 
sewers,  $753,500:  low-level  sewers,  f333,50t: 
outlet  to  the  lake,  $172,500:  pumping  sution, 
$172,500;  septic  Unks.  $402,500;  land,  $6S».- 
000. 


CONTENTS    OF   MAY    27.    ISSUE  OF 
BNaiNBERINO-CONTRACTINa 

The  Effectiveness  of  a  Slogan  in  \i- 
vertising    315 

The  First  English  Association  of  Con- 
crete   Workers 315 

A  Reinforced  Concrete  Garage  Hav- 
ing 75  ft  Girders 316 

A  New  Wall  Form  for  Concrete 
Buildings  31^ 

The  Electric  Air  Drill 318 

A  Combination  Ditching  and  Tile  Lay- 
ing Madiine  for  Farm  Drainage...^ 

The  Municipal  Asphalt  Repair  Plant 
of  the  Borough  of  Brooklyn  and 
Data  on  the  Cost  of  Operating  It... 321 

Method  and  Cost  of  Constructing  a 
Telephone  Line 324 

Methods   and   Ck>sts 323 

Catalogs  Worth  Having 388 


WRECKING  CITY  HALL. 

Department  of  Public  Works. 
Chicago,   May   12,  1908. 

Sealed  proposals  will  be  received  by  the 
city  of  Chicago  until  11  a.  m..  Tuesday.  July 
14,  1908,  at  Room  224,  City  Hall,  for  Uie 
wrecking,  excavating,  and  caissons  required 
in  connection  with  the  construction  of  th* 
new  City  Hall  building  to  be  erected  on  the 
west  half  of  block  39,  original  town  of  Chi- 
cago, according  to  plans  and  specification* 
on  flle  in  the  office  of  Holabird  &  Roche.  Ar- 
chitects, 16th  floor,  Monadnock  Block. 

Proposals  must  be  made  out  upon  blanks 
furnished  at  said  office,  and  be  addressed  to 
said  department,  indorsed  "Proposals  lor 
New  City  Hall.  Wrecking,  Excavating,  snd 
Cblssons,"  and  be  accompanied  with  flv« 
(5%)  per  cent  of  amount  of  bid  in  money  or 
a  certified  check  for  the  same  amount  on 
some  responsible  bank  located  and  doing 
business  In  the  city  of  Cblcaso  and  nude 
payable  to  the  order  of  the  Commissioner  of 
Public  Works. 

The  Commissioner  of  Public  Work*  re- 
serves the  right  to  reject  any  or  all  bids.  A 
deposit  of  $500  will  be  made  In  Room  214. 
City  Hall,  to  Insure  the  safe  return  of  plans 
and  specifications. 

No  proposal  will  be  considered  unless  the 
party  offering  It  shall  furnish  evidence  satlB- 
factory  to  the  Commissioner  of  Public 
Works  of  his  ability,  and  that  he  has  tlw 
necessary  facilities,  together  with  sufllclent 
pecuniary  resources,  to  fulfill  the  condltioni 
of  the  contract  and  specifications,  provided 
such  contract  should  be  awarded  to  him. 

Companies  or  firms  bidding  will  give  the 
individual  names,  as  well  aa  the  name  of  th* 
firm,  with  their  address. 

JOHN  J.  HAMBBBO, 
Commissioner  of  Public  Works. 

By   PAUL   REDIESKE, 

Deputy  Commissioner.  t$-K 

WATER-WORKS. 

Sheridan.  Wyo. 

The  City  of  Sheridan,  Wyoming.  wlU  re- 
ceive bids  for  the  construction  of  a  cast-iron 
pipe  line  water  system,  reservoir,  and  all 
appurtenances  complete,  in  accordance  with 
plans  and  specifications  on  flle  In  the  clerk's 
office. 

Bids  will  be  opened  by  the  Clt>'  Council 
June  9th.  1908,  at  7:30  p.  m. 

C.  W.  SHELDON. 

23-lt  City  Clerk. 
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ROADS  IN  GRACELAMD  CEMETERY,  CHICAGO,  MADE  DUSTLESS  WITH  TARVIA 


A  New  Tarvia  Process 


To  reduce  the  cost  of  the  Tarvia  treatment,  this  company  has  devised  a  new  dust  laying  compound 
known  as  "Tarvia  B." 

This  compound  is  an  easy  flowing  liquid  which,  when  applied  without  heating,  will  readily  penetrate 
the  top  surface  of  a  macadam  road,  reinforcing  the  binder  and  making  the  surface  dustless. 

Under  automobile  traflic  the  surface  will  not  pulverize  or  ravel. 

In  appearance  the  Tar\  iateil  road  resembles  asphalt  and  is  equally  dustless. 

The  first  application  of  the  "Tarvia  B"  treatment  costs  about  $300  per  mile  of  roadway  16  feet  wide. 
( )ne  application  each  season  is  all  that  will  be  necessary. 

The  new  Tarvia  treatment  requires  no  special  apparatus,  and  of  great  importance,  from  the  stand- 
point of  economy,  the  use  of  fine  stone  top  dressing  over  the  Tarvia  may  be  dispensed  with  entirely. 

It  is  therefore  no  more  expensive  than  oil  treatment,  and  decidedly  superior,  as  it  reinforces  the 
binder  and  adds  to  the  life  of  the  road. 

BOOKLET  FREE  UPON  REQUEST 
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AQUEDUCT. 

Board  of  Public  Works. 
Los  Angeles,  Cal.,  May  15,  1908. 
Sealed  proposals  will  be  received  at  the 
office  of  the  Board  of  Public  Works,  July 
17th,  1908,  for  the  construction  of  the  Jaw- 
bone Division  of  the  Los  Angeles  Aqueduct, 
with  a  caiiaclty  of  four  hundred  second 
feet,  includlnir  about  forty-three  thousand 
lineal  feet  of  lined  tunnel,  sixty  thousand 
lineal  feet  of  lined  conduit,  and  three  hun- 
dred forty  thousand  cubic  yards  of  excava- 
tion. The  work  Is  subdivided  Into  three  sec- 
tions, and  separate  or  lump  sum  proposals 
will  be  received.  Plans  and  specifications 
may  be  obtained  from  the  Board. 

HORACE  B.  FERRIS, 
23-3t  Secretary. 


RAILWAY. 

Oregon,    Mo. 
The  Oregon   Interurban   Rv'lway  Company 
will  receive  sealed  bids  up  to  6  o'clock  p.  m., 

Wednesday,  June    10,    1908.   at     their     office    to  the  Board  of  Public  Works  must  contain 
In  Oregon,  Missouri,  for  the  construction  of   a    certified    check    upon    a    Spokane    bank. 


VUDUCT. 

Spokane,  Wash. 
Sealed  proposals  will  be  received  by  the 
Board  of  Public  Works  until  2  o'clock  p.  m., 
June  10th,  1908,  for  furnishing  materials 
and  the  construction  of  a  permanent  im- 
provement, 785  feet  long,  on  Sprague  ave- 
nue, from  the  west  line  of  Ivory  street  to  a 
point  785  feet  westerly  therefrom. 

Improvement    contemplates    one    of      four 
plans,  as  follows: 

(1).    A   steel  girder  viaduct   supported   on 
tower  bents. 
(2).    A   reinforced   concrete   viaduct.. 
(3).     Reinforced    concrete    retaining    walls 
with  earth  or  rock  fill. 
(4).    Dry  retaining  walls  with  rock  fill. 
The  bids  must  be  complete  for  the  whole 
work  and   must  be   made  in   duplicate,   one 
copy   addressed   to    the   Mayor   of   Spokane, 
and    one    copy   addressed    to    the    Board    of 
Public   Works;    each    envelope    to    be    titled 
with   its   contents,   and   the   copy   addressed 


four  and  one-half  miles  of  railroad  from 
Oregon,  Missouri,  to  Forest  City,  Missouri. 

Approximate  quantities  as  follows: 

60,000  cubic  yards  excavation. 

47,000  cubic  yards  embankment. 

62,600  feet  timber  and  lumber. 

2,060  lineal  feet  piling,  16  to  35  feet  long. 

405  tons  66-pound  relay  steel  rails. 

13,000  ties. 

One   steel   bridge,    60-foot   span. 

Four  and  one-half  miles  track  laying. 

Speciflcatlons,  contract,  blank  proposals, 
profile  and  plans  can  be  seen  at  office  of 
undersigned. 


made  payable  to  the  said  Board  of  Public 
Works,  In  an  amount  equal  to  not  less  than 
ten  per  cent  of  the  amount  of  the  bid. 

Plans  and    specifications   may   be   seen   or 
had  at   the   office  of   the   City   Engineer  of 
Spokane.    The   Board   of   Public   Works   re- 
serves the  right  to  reject  any  and  all  bids. 
J.  T.  O'BRIEN,  Secretary. 

STREET  IMPROVEBHENTS. 


Cambridge  City,  Ind. 
The   Town   of  Cambridge   City,    Ind.,    will 
receive  bids  until  June  9th,  7:80  p.   m.,   for 
Bids  will  be  received  on  any  one  or  more    the  following  street  improvements: 


Items  of  above;  also  on  the  road  complete. 

The  board  of  directors  reserves  the  right 
to  reject  any  and  all  bids. 

THE  OREGON  INTERURBAN  RT.  CO., 
By  B.  F.  MORGAN,  President. 
Attest— L.  I.  MOORE,  Secy.-Treas. 

GEORGE  CUSTER,  Engineer.  23-lt 

225,000,000  -  GALLON 

AND  DIVERSION  SEWER. 

Sealed  proposals  Indorsed  "Proposal  for 
High  Service  Reservoir  Construction,  Balti- 
more City  Water  Department,"  addressed  to 
the  Board  of  Awards  of  Baltimore  City,  will 
be  received  at  the  office  of  the  City  Register, 
City  Hall,  Baltimore,  Md.,  until  eleven 
o'clock  a.  m.,  Wednesday,  June  10th,  1908, 
for  the  construction  of  a  High  Service  Res- 
ervoir an^  Diversion  Sewer  in  connection 
therewith. 

Plans  and  speciflcatlons,  proposal  form, 
etc.,  may  be  obtained  at  the  office  of  the 
Water  Engineer,  City  Hall,  Baltimore,  Md., 
on  depositing  five  dollars  (35.00),  which  will 
be  refunded  on  return  of  same. 

All  proposals  must  be  accompanied  by  a 
certified  check  of  the  bidder  on  a  Clearing 
House  bank  as  a  guarantee  of  good  faith; 
the  amounts  to  be  as  follows: 

Proposals    covering    Item    No.    l    or    Items 
Nos.  1  and  2,  five  thousand  dollars  (35.000.00). 
Proposals  covering   Item   No.    2   only,    five 
hundred  dollars  (3500.00). 

On  awarding  the  contract,  their  checks  will 
be  returned  to  the  unsuccessful  bidders. 

The  successful  bidder  will  be  required-  to 
give  satisfactory  bond,  equal  in  amount  to 
the  contract  price,  for  the  faithful  perform- 
ance of  the  agreement. 

Proposals  are  Invited  on  either  or  both  of 
the  two  Items  following,  and  the  Board  of 
Awards  reserves  the  right  to  reject  any  or 
all  bids. 

Approximate  quantities — Item  No.   1: 

Excavation   from  basin 687,000  cu.  yds. 

Excavation  cut-off  wall  trench  22,000  cu.  yds. 

Rolled   eml)ankment    282,000  cu.  yds. 

Rolled  or  puddled  clay  In  trench  9,000  cu.  yds. 

Waste    400,000  cu.  yds. 

Reinforced  concrete  cut-off  wall  2,000  cu.  yds. 
Top  soil,  spread,  rolled,  seeded.  75,000  sq.  yds. 
48"  reinforced  concrete  conduit     1,010    iln.   ft. 

Slope  paving  23,000  sq.  yds. 

Gate  house  substructure. 
Gate  vault. 

Item  No.  2: 
60"  and  69"  concrete  diversion 

sewer    2,100  iln.  ft. 

18"  vitrifled  pipe  drain 350  iln.  ft. 

ALFRED  M.    QUICK. 
Water   Engineer. 


1,600  lineal  feet  of  4-foot  cement  sidewalk. 

2,200  lineal  feet  of  5-foot  cement  sidewalk. 

2,600  lineal  feet  of  cement  curb  and  gutter. 

2,000  lineal  feet  of  resetting  stone  curb  and 
placing  new  cement  gutter. 

Placing  storm  sewer  under  Main   St.,  and 
grading  street. 

Plans   and    specifications   can    be   seen    at 

RESERVOIR  **>6  office  of  the  Town  Clerk,  Cambridge 
City,  Ind.,  or  at  the  office  of  CHAS.  BROSS- 
MANN,  Consulting  Engineer,  Union  Trust 
Bldg.,   Indianapolis,   Indiana. 


Trench 
Machines 

We  sell  and  lease  all  kinds  of  Hoisting  and 
Conveying  Machines  for  Trench  Work 

Catalogue  sent  upon  request. 

CARSON  TRENCH  MACHINE  CO. 

BOSTON,  MASS..  U.  S.  A. 

f  101  Wsrren  Street.  NEW  YORK 
Branch  Offlcesj  Park  BulldInK,  CLEVELAND 

I  299  St.  James  Street,  MONTREAL 


THE 

NEW  YORK  GOHTISEHTAL  JEWELL 

FILTRATION  CDMPAHY 

FILTERS 


General  Contractors 
CHiCABO  \  NEW  YORK 


NATURE  ADORNED 

Uy  booklet  gives  some  interesting  data  on  what 
nay  be  accomplished  in  beautifying  and  improv- 
Ing  the  landscape.  Engineers,  city  and  nilnail 
omdak  should  send  for  it. 

P.  R.  MEIER,  I  Brouiwar,  NEW  YORK 
Cooittlting  Forastar 


THE  JOHNSON 

Well  Screen 

All  sizes.  Biaaa.  Large  Capacity. 

Non-choking.     Used  everywhoe. 

WiuTs  roB  Booklet  "EC" 

E.  E.JOHNSON,        St.Panl.Miaa. 
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Edson  Diaphram  Trench  Pumps 


i/vas  the 


THE    EDSON    PUMP 

FIRST 


DIAPHRAGM  PUMP  e%cr 
made.  Experience  counts  for 
something.  IT  is  the  accepted 
STANDARD  all  over  the  world. 

Complete  Outfits,  including  Pump,  Edson  Special  Suction 
Hose,  Extra  heavy  Brass  Couplings,  Strainer  and  Spanner, 
ready  for  business.    Extra  lengths  of  Suction 
Hose,  guaranteed  Diaphragms  and  duplicate 
Pvunp  parts,  carried  in  stock. 

[SEND  FOR  DESCRIPTIVE  CATALOG 
^tabllahcd  IMt 

EDSON  MFG.  CO. 

256  AOantlc  Avenae    Boston,  Mass. 


ELECTRICAL    AND    PUMPING 
MACHINERY. 

—ALGIERS  SEWERAGE  STATION  "C"— 
Office  of  the  Sewerage  and  Water  Board, 
602-604  Carondelet  street.  New  Or- 
Orleana,  La.,  April  14th,  1908. 

Sealed  proposals  will  be  received  until  S 
o'clock  p.  m.,  Tuesday,  June  30th,  1908,  for 
fumlshinK  and  erecting  the  following  ma- 
chinery: 

2 — 100  K.  W.  250  volt,  direct  current  gen- 
erators. 

2—76  H.    P.   250   volt   motors. 

1 — 2,600.000  gallon  turbine  pump,  to  work 
against  a  126  foot  head,  directly  connected 
to  an  electrio  motor. 

1 — 1,000,000  gallon  triplex  pump,  to  work 
against  a  126  foot  head,  geared  to  an  elec- 
tric motor. 

1—2,000,000  gallon  centrifugal  pump  unit, 
to  work  against  a  20  foot  head. 

2 — (.000,000  gallon  centrifugal  pump  units, 
to  work  against  a  20  foot  head. 

2—6    H.    P.    260   volt   motors. 

1 — Surface  condenser,  capable  of  con- 
densing 6.500  pounds  of  steam  per  hour;  to- 
gether with  air  pump. 

Also  all  exhaust  and  water  piping,  valves, 
wiring,  switchboard,  lights,  and  other  ap- 
purtenances,  completely  erected. 

Specifications  with  blank  form  of  propos- 
als may  be  obtained  at  the  office  of  the 
Board.  Plans  will  only  be  furnished  upon 
I>ersonal  application. 

A  certified  check  on  a  New  Orleans  bank. 
In  the  sum  of  $1,000,  deposited  in  accord- 
ance with  the  terms  of  the  specifications, 
will  be  required  of  each  bidder. 

A  surety  company  bond  in  an  amount 
equal  to  25  per  cent,  of  the  gross  amount 
of  the  contract,  with  a  surety  company  do- 
ing business  In  the  State  of  Louisiana  and 
acceptable  to  the  Sewerage  and  Water 
Board,  will  be  required  of  the  successful 
bidder. 

The  right  Is  reserved  to  reject  all  bids 
F.  S.  SHIEU>S, 
OBO.  O.  BABL,  Secretary. 

General  Superintendent.  17-lOt 


MISSISSIPPI  BIVBR  COMMISSION,  1st 
and  2d  Districts,  U.  8.  Engineer  Office, 
Room  20,  Custom  House.  Memphis.  Tenn., 
MB.y  11.  1908.  Bealed  proposals.  In  dupli- 
cate, for  about  206,000  cubic  yards  of  levee 
work  in  Upper  St.  Francis  Levee  District 
will  be  received  at  this  office  until  U 
o'clock,  noon,  June  10,  1908,  and  then  pub- 


licly opened.     Information  furnished  on  ap- 
plication.    WM.  D.  CONNOR,  Capt.  Engrs. 


pucati 
20-4t 


CAST-IRON     PIPE    AND    SPECIAL 
CASTINGS. 

Rome,   N.    T. 

Sealed  proposals  will  be  received  by  the 
Board  of  Water  and  Sewer  Commissioners 
of  the  City  of  Rome,  N.  T.,  until  12  o'clock 
noon,  on  the  10th  day  of  June,  1908,  for 
the  furnishing  of  about  3.745  net  tons  of 
cast-iron  water  pipe  and  about  12  net  tons 
specials,  as  called  for  In  the  specifications. 

Specifications  can  be  obtained  at  the  office 
of  the  Board,  or  from  Knight  &  Hopkins, 
Engineers,  Rome,  N.   T. 

The  Board  hereby  reserves  the  right  to 
reject  any  or  all  bids,  or  accept  any  that  in 
their  Judgment  will  be  for  the  best  interest 
of  the  city. 

A  bond  satisfactory  to  the  Board  in 
amount  and  sureties  will  be  required  of  those 
to  whom  the  contract  may  be  awarded. 

A  certified  check,  made  payable  to  the 
order  of  the  Board  of  Water  and  Sewer 
Commissioners,  Rome,  N.  Y.,  to  the  amount 
of  $4,000.00  must  be  deposited  by  each  bid- 
der and  accompany  his  bid  as  a  guarantee 
that  in  case  the  contract  is  awarded  him, 
he  will,  within  seven  days  thereafter,  exe- 
cute such  contract. 

Bids  must  be  sealed  and  addressed  to  the 
Board  of  Water  and  Sewer  Commissioners, 
Roma,  N.  Y.,  and  marked  on  the  outside  of 
the  envelope  enclosing  them  "Proposals." 
BOARD  OP  WATER  AND  SEWER  COM- 
MISSIONERS, 

HARVEY   S.    BEDELL,   Chairman. 

BARTON  HASELTON. 

H.    W.    BARNARD. 

J.    T.    WIGGINS. 

RAY  ARMSTRONG,  Clerk 

BRIDGE. 

Iron  Mountain,  Mich.,  May  25,  1908. 
Sealed  proposals  will  be  received  by  the 
Board  of  County  Road  Commissioners  of 
Dickinson  County,  Iron  Mountain.  Mich.,  un- 
til 1  p.  m..  June  6th.  1908.  for  the  construc- 
tion of  a  135  foot  span,  steel  or  reinforced 
concrete,  sub-  and  superstructure,  bridge 
over  the  Sturgeon  River  near  Loretto,  Mich. 
The  Commissioners  reserve  the  right  to 
reject  any  or  nil  bids. 

G.    V.   CARPENTER, 
County  Engineer. 


PAVING. 

Montgomer>',  Ala. 

Sealed  proposals  In  duplicate  will  be  re- 
ceived by  Robert  Talt,  City  Treasurer,  Mont- 
gomery, Ala.,  until  12  o'clock,  noon,  June 
16.  1908,  for  paving  the  roadway  (street)  of 
North  Court  street,  from  the  south  side  of 
Pollard  street  to  the  city  limits,  with  as- 
phalt, brick,  bitullthlc  or  Belgian  blocks.  In 
accordance  with  specifications  in  the  office 
of  A.  R.  Gilchrist,  City  Engineer,  Montgom- 
ery, Ala. 

All  bids  to  be  accompanied  by  a  certified 
check  for  $6,000. 

The  City  Council  of  Montgomery  reser\'es 

the  option  of  iiaying  for  said  paving  In  bonds 

at  par  and  accrued  interest,   or  cash;  also 

reserves  the  right  to  reject  any  and  all  bids. 

ROBERT  TAIT. 

23-lt  City  Treasurer. 


PAVING. 

Paducah,  Ky.,  May  25.  1908. 

The  Board  of  Public  Works  will  receive 
bids  until  3  o'clock  p.  m.,  June  9th,  1908.  for 
the  Improvement  of  Broadway  and  Jefferson 
streets,  from  9th  to  11th  streets. 

Bids  win  be  received  on  sheet  asphalt, 
brick  paving  block  and  Warren's  bitullthlc 
paving,  and  figures  on  each  bid  reported  to 
the  General  Council  for  their  selection  of 
nuiterial. 

Approximate  quantities  are  as  follows: 

Excavation.  3.800  cubic  yards. 

Paving, .  10,000  square  yards. 

A  certified  check  on  a  bank  of  the  City 
of  Paducah,  Kentucky,  payable  to  John  J, 
Dorian,  City  Treeuiurer.  for  $600.00,  must 
accompany  each  bid.  Plans  and  specifica- 
tions can  be  seen  at  the  City  Engineer's  of- 
fice. 

This  being  portion  of  same  work  for  which 
bids  were  opened  on  May  12th,  1908.  and  all 
bids  rejected  on  account  of  being  too  high. 
For  further  information  apply  to 

L.   A.   WASHINGTON, 

23-lt  City   Engineer. 


MISSISSIPPI  RIVER  COMMISSION.  1st 
and  2d  Districts,  U.  S.  Engineer  Office, 
Room  20,  Custom  House,  Memphis,  Tenn.. 
May  16.  1908.  Sealed  proposals,  in  dupli- 
cate, for  about  640,000  cubic  yards  of  levee 
work  In  Upper  and  Lower  St.  Francis  Levee 
Districts  will  be  received  at  this  office  until 
12  o'clock,  noon,  June  16,  1908,  and  theti 
publicly  opened.  Information  furnished  on 
application.  WM.  D.  CONNOR,  Capt. 
Engrs.  Jl.4t 
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WANTS 

Undisplayed  Cards  under 
that  heading   cost  only 

One  Cent  a  Word 

Displayed  tl.OO  an  Inch. 


TECHNICAL  MEN  sttperintendents, 
engineers  and  draftsmen.  Openings  in  all 
parts  of  the  world  at  the  highest  possible 
salaries.  Write  us  today  of  your  experience. 
Hapgoods,  30fi  Broadway,  New  York  City, 
or  Suite  1012  Hartford  Building,  Chicago. 


WANTED)— Catalogs  and  booklets  pertaining 
to  municipal  and  general  engineering.  D. 
L.  Yarnell,  Asst.  City  Engineer,  I>e  Mars, 
Iowa. 

WANTED — Position. — Tunnel  superintendent 
with  complete  organization.  Soft  ground, 
rock  or  compressed  air.  Open  for  engage- 
ment June  1.  Address  "Tunnel  Supt," 
rVLTe  Engineering-Contracting,  13-21  Park 
Row,   New   Yorli. 

WANTED — Position  as  superintendent  or 
foreman  of  concrete  construction.  Several 
years'  expe-^lence.  Middle  or  Southern 
States  preferred,  but  will  go  anywhere.  Ad- 
dresB  Box  414,  Jackson,  Tenn. 

WANTED — Position  as  assistant  to  con- 
tractor, or  as  general  foreman.  Am  civil 
engineer,  32  years  of  age,  with  11  years' 
experience  in  railroad,  sewer,  road,  con- 
crete and  masonry  construction.  Address 
"T.    8.."    3716    Ellis    Ave..    Chicago,    111. 

WANTED — Position  as  foreman  on  bridge  or 
building  work  after  June  5.  Fifteen  years' 
experience  bridges,  foundations,  factory 
buildings  and  reinforced  concrete  bridge 
work.  Address  Box  36,  care  Engineering- 
Contracting,  355  Dearborn  St.,  Chicago,  lU. 

22-«t 

WANTED— Position  as  cement  physical  test- 
er, concrete  foreman  or  Inspector  with  mu- 
nicipality or  contractor,  by  young  engineer 
now  In  charge  of  experimental  laboratory 
of  large  cement  plant.  Address  Box  38, 
care  Engineering-Contracting,  355  Dear-i 
bom   St.,   Chicago. 23-4t 

WANTED— Position  as  Mechanical  Drafts- 
man by  young  engineer  with  4  years'  ex- 
perience. Wining  to  commence  with  mod- 
erate salary  where  opportunity  to  learn 
and  advance  is  ottered.  Address  Box  37, 
care  Engineering-Contracting,  3SS  Dear- 
bom  St.,  Chicago. t2-2t 

WANTED — Position. — By  young  engineer 
with  two  years'  experience  in  general  field 
work  and  drafting.  Oood  draftsman  and 
Instrument  man.  Position  desired  offering 
permanency  of  location.  Assistant  in  city 
preferred.  Address  Box  35.  care  Engineer- 
ing-Contracting, 365  Dearborn  St.,  Chl- 
cago. 21-6t 

WANTED — Position  as  construction  engineer 
or  contractor's  superintendent,  by  graduate 
civil  engineer  28  years  old.  Five  years' 
experience  on  design  and  erection  of  struc- 
tures of  steel  and  reinforced  concrete.  Best 
of  references.  Address  Box  34,  care  En- 
gineering-Contracting, 366  Dearborn  St., 
Chicago. 

WANTED— Will  pay  16  cents  each  for  one 
perfect  copy  of  Engineering-Contracting  for 
each  of  the  followlnK  dates:  July  3,  1907; 
July  10,  1907:  August  7,  1907.  These  papers 
are  wanted  to  complete  Hies  for  binding. 
All  reading  pages  must  therefore  be  in 
perfect  condition.  Address  "P.  V.  C," 
care  Engineering-Contracting,  366  Dear- 
bom   St..  Chicago.  21-tf 


J.  F.  QRAHAM 

(Baadmaster  Oialuua) 

RAILROAD  LABOR  AQENT 

AM  rIsMf  I  of  Laborets  In  Any  Niimtir 

SUPPLIED  FREE 

Ooopetent  Foremen  a  Specialty, 

Services  Guaiaateed  Satisfsrtncy. 

WRITE  OR  WIRB 

304  Washington  Avenue  South 

MINNEAPOUS,  JNINN. 


FOR  SALE 
One  Sioux  City  Corliss  Compound  Tandem 

ENGINE 

14x28x36,  Ply  Wheel  25)  inch  face. 
14  ft.  4  in.  diameter. 

Three  72  inch  by  18  feet  return  flue 

BOILERS 

Addres-s  L.  D.  WRIGHT. 
Water  Commissioner.         Fremont,  Nebraska 
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CONTRACTOBS  AND  ENONEilS 


STUDY  OUR 

CONCRETE 

COURSES 
Reinforced    Concrete  Design; 
Concrete    Construction    and 
Contracting,  Plain  and  Rein- 
forced ;  Manufacture  of  Cement 

Products,    i.    e.    Blocks,   Brick.    Etc 

'pHESB  courses  are  all  meritorious.  The  lat- 
■'•  ter  teaches  a  new  and  scientific  method  of 
maldng  concrete  blocks,  that  gives  as  low  as  4 
per  cent  absorption  and  remarkable  strength. 
Such  blocks  will  win  the  favor  of  engineers: 
the  cost  is  practically  no  higher.  FR  K  B 
CATALOG  explains.  Please  indicate  the 
oouise  you  are  interested  in. 

CONCRETE    ENQINEERINQ 
884  Caxton  BIdg.,  Cleveland 


> 
< 


USE 

Nash's  Expeditious  Moasurar 

A  book  of  200  pages  of  indexed  tables, 
showing  at  a  glance  the  cubic  contents 
of  any  stone  or  package  according  t* 
its  length,  breadth  and  depth.  Uae4 
by  Contractors,  Quarrymen  aai  Ea- 
gineers  everywhere.  Order  of  yoor 
boolcseller  or  the  publisher.  $2.M 
Postpaid. 

A.  U  NASI 

17  State  Street  NEW  TOMC 

Send  for  Sample  Pagas 
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AVOID    ERRORS 


SOO^y  GioGkm 


Praatiss  clocks  arc  the  oaly  6> 
day  cloeks  mwiufutarad  la 
the  wotid,  and  keep  ^srfsct 
time  thtooghoot  their  lo^ 
ran.  They  are  accuiate,  dar- 
abls  aad  tellable  mad  wlU  bat 
alUetime.  JUmmFi. 
*M.  KImmtrlo, 


6.  KChuifewaSt.N.V. 


WANT  A  COMPETENT  MAN? 

AT  $1,000  to  $5,000  PER  YEAR 

$0.0109  +  per  day  is  all  it  costs  our  members  to 
keep  their  records  on  file,  fully  investigated, 
ready  for  instant  reference  to  any  employer 
who  may  inquire  for  such  a  man. 

We  can  send  you  at  once 
full  information  on  any  kind 
of  a  technical  man  you  may 
need. 

THE  ENQINEERINQ  AQENCY,  Inc. 

Monadnock  Block, 
Chicago 


Established  1893. 
15  years  in  one  location. 
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CONTRACT    NEWS 


'  INDBX. 

rAon 

BldtAtkad IV 

BridCM «0 

Boildiiifi » 

Kokdt  aad  StraaM 20 

Samra. *' 

W*Mr  Supply «' 

SickTalion *' 

HIicallBiiaou ti 

Haiariml.  MacUow.  ate «2 

Cootiacta  Let ** 


We  shall  welcome  any  news  notes  that 
our  readers  may  send  in.  Notes  of  con- 
tracts awarded,  hidding^  prices,  etc.,  will  be 
especially  acceptable. 


BIDS  ASKED 


Bridges. 

Bids  Open.  See   Issue. 

June  10.  Buffalo,   N.    T May  27 

June  10.  Cleveland.    O May  27 

June  10.  Spokane,  Wash May  27 

June  10.  Chicago,    HI June  S 

June  11.  Keosauqua,  la June  3 

June  11.  Hamilton,   O May  27 

June  11.  Towson,  Md June  10 

June  11.  Kentland,  Ind.  June  10 

June  12.  Pittsburg,  Pa June  10 

June  13.  Byron,  Mich June  10 

June  16.  St.   Clairsvllle,   O May  27 

June  IS.  Sallna,   Kan June  10 

June  16.  Houston,   Tex June  10 

June  17.  Jackson,   O June  10 

June  17.  Red  Wing,  Minn June  10 

June  19.  Paulding,    O June  10 

June  19.  liUfkln,   Tex June  10 

June  20.  Washington,  D.  C June  10 

June  20.  Chicago,  111 June  10 

June  22.  Toungstown,  O June  10 

June  24.  Goshen,    Ind June  S 

June  25.  Muskegon,  Mich June  10 

June  28.  Mitchell,  S.  Dak June  10 

June  26.  Cincinnati,   O June  10 

June  I7.-  Flndlay,    O June  10 

June  29.  Zanesvllle,   O;    June  10 

July    1.  Cleveland,  O June  10 

July     7.  Treka.    Cal June  S 

July    S.Eureka,    Cal June  10 

Btiildliigs. 

June  10.  New   Castle,   Pa May  20 

June  10.  Fort  Slocum,  N.   Y May  20 

Jane  10.  Ogden,  Utah   May     6 

June  10.  New  Castle,  Pa May  27 

June  10.  Au  Sable  Forks,  N.  Y May  27 

June  10.  Jersey  City,   N.   J May  27 

June  10.  Boswell.    Ind May  27 

June  10.  Cairo,   ni June  3 

June  10.  Baltimore,  Md June  3 

June  10.  Baltimore,  Md June  S 

June  11.  WampsvlUe,  N.   Y May  27 

June  11.  Fort  Sam  Houston,  Tex May  20 

June  11.  New  York,  N.  Y Juno  10 

June  12.  San  Luis  Oblapo,  Cal May  20 

June   12.  St  Cbariea,  Mo May     6 

June  13.  Edmonton,  Alberta   May  27 

June  14.  West  Point,  N.  Y May  20 

June  IS.  Fort  Yellowstone,   Wyo.    . . .  .June  S 

June  IS.  Fort  Meade,  S.  Dak   June  3 

June  IS.  New  York,  N.  Y June  10 

June  IS.  New  York,  N.  Y.   June  10 

June  IS.  Topeka,  Kan June  10 

June  16.  New  York,  N.  Y June  10 

June  16.  National  Soldiers  Home,  Va.. June  3 

June  16.  Fort  Worth,  Tex May  20 

June  17.  Newton,    Kan May    IS 

Juno  17.  New  York,  N.  Y June  10 

June  17.  Fort  Omaha,  Neb June  10 

June  18.  New  York,  N.  Y June  10 

June  18.  Fort   Riley,   Kan June  10 

June  18.  Houston,  Tex May  27 

June  18.  Milwaukee,  Wis June  8 

June  19.  Chemawa,    Ore May  27 

June  19.  Council  Bluffs,  la June  10 

June  19.  Fort  Dade,  Fla.   June  10 

June  20.  Sturgeon,   Pa.      May  27 

June  22.  Prove,  Utah   May  20 

June  22.  Regtna,  Sask June  3 

June  23.  Spokane,  Waah May  27 

June  22.  Albany,  N.  Y.   June  10 

June  24.  Albany,  N.  Y June  10 

June  34.  FayetteviUe,  Ark May  20 

June  24.  Jelterson  Barracks,   Mo June  3 

June  24.  Riverside,   Cal June  3 

June  25.  Sandy  Hook  Proving  Ground. 

N.   J Junes 

June  25.  Greenville,   Tex May  20 


June  25. 
June  27. 
June  29. 
June  29. 
June  29. 
June  29. 
June  30. 
July  1. 
July  1. 
July  2. 
July  2. 
July  3. 
July  6. 
July  7. 
July  7. 
July  8. 
July  9. 
July  14. 
July  15. 
July  20. 


June  to. 
June  10. 
June  11. 
June  II. 
June  12. 
June  12. 
June  13. 
June  13. 
June  13. 
June  15. 
June  15. 
June  15. 
June  IS. 
June  15. 
June  15. 
June  15. 
June  16. 
June  16. 
June  16. 
June  17. 
June  17. 
June  18. 
June  18. 
June  18. 
June  18. 
June  18. 
June  19. 
June  20. 
June  22. 
June  22. 
June  22. 
June  22. 
June  23. 
June  23. 
June  24. 
June  24. 
June  24. 
June  24. 
June  26. 
June  26. 
June  29. 
June  30. 
July  1. 
.Tulv  1. 
July  2. 
July  15. 


June  10. 
June  10. 
June  11. 

June  11. 

June  12. 

June  12. 

June  12. 

June  15. 

June  15. 

June  15. 

June  15. 

June  15. 

June  15. 

June  15. 

June  15. 

June  15. 

June  16. 

June  16. 

June  16. 

June  16. 

June  16. 

June  18. 

June  17. 

June  18. 

June  IS. 

June  19. 

June  20. 

June  22. 

June  22. 

.Tune  22. 

June  25. 

June  30. 

July  1. 

July  1. 


June  10. 
June  10. 
.Tune  10. 
.Tune  12. 
June  13. 
June  15. 
June  15. 


Auburn,  N.  Y June  10 

Canandalgua,  N.  Y June  10 

Masslllon,  O June  10 

Fort  D.  A.  Russell,  Wyo.... June  10 

Sumter,    S.    C Iklay  37 

Sioux   City,    la June  3 

MeadvUle,    Pa May  20 

Baltimore,    Md May  27 

Memphis,  Tenn June  10 

Columbia,   Tenn.    .^ May  27 

Washington.   D.  C June  10 

West  Point,  N.  Y June  10 

Marietta,   Ga May  27 

lola,   Kan June  8 

DouKlasvllle,  Ga June  10 

Cheyenne.  Wyo June  10 

Springfield.  O June  10 

Sharon,    Pa June  10 

Valdosta,  Ga June  10 

Auburn,    Me June  10 

Roads  and  Streets. 

Indianapolis,   Ind June  8 

Pittsburg,    Pa June  8 

Brooklyn,  N.  Y June  8 

Towson,   Md June  10 

Des  Moines,  la June  10 

Clean,  N.  Y June  8 

Milwaukee,  Wis June  10 

Milwaukee.  Wis June  10 

Washington,  D.  C June  10 

Clarksdale.    Miss June  8 

Takoma  Park,  D.  C June  3 

Montgomery,   Ala May  27 

Fort   Barrancas.   Fla May  20 

Herkimer,  N.  Y June  10 

Staples,    Minn June  10 

Mt.   Carmel.  Ill June  10 

Houston.    Tex June  10 

Frankfort,    Ind June  10 

Freehold,   N.   J June  3 

Harrlsburg.   Pa May  27 

New  York,  N.  Y June  10 

Oak  Park,  III June  10 

Chicago,  III June  10 

Harrlsburg.    Pa May  27 

Johnson   City,  Tenn June  3 

Mt.    Gllead,    O June  3 

Bellefonte,    Pa May  87 

Butler.    Pa May  27 

Aberdeen,    S.    Dak May  27 

Fort  Dade,   Fla May  >7 

Selma,   Ala June  3 

Warren,  O June  10 

Taylorvllle,  III June  10 

Toms  River,  N.  J June  3 

Lebanon,  Pa June  3 

Cadis,    O June  3 

Madison  Barracks,  N.  Y June  10 

Indianapolis,  Ind June  10 

Cincinnati,  O June  10 

Cincinnati,  O June  10 

Harrlsburg,    Pa June  3 

Harrlsburg.  Pa June  3 

Concord.    Neb June  3 

Fort  Barrancas.    Fla May  27 

Bozenutn.  Mont June  10 

Cleveland,  O June  10 

Sewers. 

Oakland,    Cal May  20 

Brooklyn,  N.   Y May  27 

Fort    Wayne.    Ind June  3 

Jefferson,  Wis June  10 

Toungstown,   O June  10 

Columbus.  O June  10 

Grafton,   N.   Dak June  10 

Fergus  Falls,  Minn June  10 

Colreyvllle,   Kan June  10 

Melrose  Park,  III June  10 

Vinton,  la June  10 

Houston,  Tex June  10 

Napoleon,   O June  10 

Elizabeth,  N.   J June  10 

Auburn,  Ind June  3 

Washington,  D.  C June  3 

Newark,    O June  10 

Summit,  N.  J June  10 

St.  Louis,  Mo June  10 

Gas  City,  Ind June  10 

Blast  Hartford,  Conn June  10 

Lake  Placid,  N.  Y June  10 

Youngstown,  O June  10 

Chicago,  m June  10 

Rlverton,  N.   J June  8 

Boston,  Mass June  10 

Oshkosh,   Wis June  20 

Davenport,    la June  3 

East  Rutherford,  N.  J... June  10 

Shelby.  N.   C June  10 

Newton,  Kan June  10 

Columbus,    Miss June  10 

Waterloo,  N.  Y June  10 

Elizabeth,  N.  J June  3 

Water  Supply. 

Brooklyn,   N.  T Mav  27 

Brooklyn,    N.    Y May  27 

Ttaltlmore.   Md Mav  20 

Springfield,  Minn June  8 

Milwaukee.   Wis June  10 

Fort   Hamilton,    N.   Y June  3 

UnlonvlUe,    Conn June  3 


June  15.  Fort  St.  Philip,  La May  20 

June  16.  Wahpaton,    N.   Dak May  27 

June  16.  Guelph,   Ont.    June  8 

June  16.  Cincinnati,  O June  8 

June  18.  Chicago,  111 June  10 

June  18.  Berwyn,  III June  10 

June  18.  Springfield,    Mass May  27 

June  22.  West   Allls,   III June  10 

June  22.  Shelby,  N.  C June  10 

June  23.  Bruce,   Wis June  10 

June  29.  Ptttsburg,    Fa June  10 

June  SO.  Columbia,  Miss June  10 

July     1.  Lewlsburg,    O June  3 

July    7.  Toledo,  O June  10 

Hiscellaneons. 

June  10.  Memphis,    Tenn., 

Levee  Work,  May    18 
June  10.  Washington,  D.  C, 

Launches,  May  20 
July    13.  Harrisonburg,   La., 

Lock  and  Dam,  May   18 
July    15.  Sunnyside,   Wash., 

Wasteway  Channel,    Etc.,  May   13 
June  15.  Jefferson   Barracks,    Mo., 

Electric  System,  June  8 
June  15.  Fort  Mason,  Cal., 

Sea  Wall,  June  10 
June  18.  Chicago,  HI., 

Dam,    Etc.,  June  10 
June  19.  Vineyard  Haven,  Mass., 

Breakwater,  June  10 
June  20.  Washington,  D.  C, 

Launches,  June  3 
June  23.  Columbus,   O., 

Dam  Construction,  Etc.,  June  10 
June  26.  Chapman,   Ky., 

Dam,    Walls,  June  3 
June  27.  Rlverton,   Ala., 

River  Wall,  June  3 
July     1.  Lewlsburg,   O., 

Electric  System,  June  3 
July     1.  Boston,  Mass.. 

Street   Lighting,  June  10 
July    2.  Saltpeter,  W.  Va., 

Dam.  Guide  Walls,  Etc.,  June  10 
July     6.  Boston,  Mass., 

Piping,  June  10 
July     8.  St.  Andrews,  Man., 

Dam,    Etc.,  May  27 
July  14.  Chicago,  HI., 

Wrecking   Building,  June  8 
July  16.  Toronto,  Ont., 

Transmission   Line,  June  10 
June  16.  Carrollton,    Miss., 

Electric  Plant,  May  27 
July  17.  Los  Angeles,    Cal., 

Aqueduct,  May  27 
Aug.  14.  Portland,   Ore., 

Light  House,  May  27 

Bxcaration,  Eartli  and  Rock. 

June  10.  Fort   Dodge,    la.. 

Tile   Drain,  May    13 
June  10.  Fairmont,  Minn., 

Ditch  Work,  May  20 
June  15.  Richmond,  Va., 

Grading.  June  10 
June  15.  Memphis,  Tenn., 

Grading,  Sodding.  June  10 
June  16.  Memphis,   Tenn., 

Levee    Work,  May  20 
June  23.  Harrlsburg,  Pa., 

Dike,  June  10 
June  26.  Seattle,  Wash., 

Dredging,  June  10 
July     1.  Crookston.  Minn., 

Ditch,  June  10 

lfaterial8,lfaclilne8,Supplle8,Tools,Bte. 

June  10.  Rome,  N.  Y., 

Pipe,    Specials,  May  27 
June  10.  New  York,  N.  Y., 

Traveling    Cranes,  May  27 
June  10.  Brooklyn,   N.   Y., 

Pipe,  Tools,  Etc.,  May  27 
June  10.  Madison,   Wis., 

Pumps,  June  3 
June  11.  Chicago,  111., 

Crushed  Stone,  June  3 
June  11.  New  York,  N.   Y., 

Grills,  Castings,  Etc.,  June  3 
June  11.  New  York,  N.  Y.. 

Electrical  Equipment,  June  3 
June  12.  Pittsburg,  Pa., 

Cement,  June  10 
June  13.  Chicago,    HI., 

Boilers.  June  10 
June  15.  Pittsburg,  Pa., 

Wagons.  Crusher,  June  10 
June  IS.  Washington.   D.    C, 

Lumber,  Rope,  Blocks,  Etc.,  June  3 
June  IS.  Bdmond,   Okla., 

Water  Works  Material,  May  27 
June  1(.  Qulncy,  Maaa., 

Bactrle  Hoiata,  Apr.     8 
June  16.  Chicago,  111., 

Wire,  June  10 
June  17.  New  York.  N.  Y., 

Broken  Stone,  Tar  Oil,  June  10 
June  17.  Brooklyn,  N.  Y., 

Derricks,  June  10 
June  18.  New  York,  N.  Y., 

Road  Roller,  June  10 
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J«M  IlL 

Joe  .Ml 

Joten. 

Jane  23. 

Jane  14. 

Jane  14. 

June  2S. 

June  J7. 

June  M. 

July    1. 

Fire 

July    7. 

July    «. 

July  10. 

Waahlnston,  D.  C, 

Eox&ies,  Dynamos,  Etc.,  June  S 
mnldoka,  Idaho, 

E3ectrlcal   Apparatus,  May  27 
««o«Ta.  N.  T., 

Gas  Enslne,  Etc.,  June  8 
Washington,   D.   C., 

Blasting  Sets,  June  S 
Chicago,  111.. 

Turbines,   Pumps,  Etc.,  June  10 
Chicago,  Ul.. 

EHectrlcal  Apparatus,  June  10 
Washington,  D.  C, 

Boiler  Room  Equipment,  June  8 
Orand  Baplds,  Mich., 

Pumping  Machinery,  June  10 
Washington,  D.  C, 

Corporation  Cocks,  June  10 
New  Orleans,   La., 

Machinery,  Apr.   8: 
Memphis,  Tenn., 

Alarm  System,  Clocks,  Etc.,  June  10 
Houston.  Tez., 

Pumping  Engine,  June  10 
Atlanta,  Ga., 

Boilers,  June  8 
Chicago,   m.. 
Vacuum  Cleaning  System,  June  10 

BIDS  ASKED 

Bridget. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
•states: 

Eureka,  Cal.— Until  10  a.  m.,  July  8,  by 
Geo.  W.  Cousins,  County  Clerk,  for  the  con- 
struction of  a  steel  highway  bridge  over  the 
South  Fork  of  Eel  River  at  Garbervllle.  The 
bridge  Is  to  consist  of  one  main  span  266  ft 
long,  center  to  center  of  end  pins,  together 
■with  247  ft.  of  south  approach  and  38  ft.  of 
north  approach.  The  roadway  Is  to  be  16  ft. 
•wide. 

Washington,  D.  C— Until  noon,  June  20,  by 
District  Commissioners,  48  District  BIdg.,  for 
supplying  and  installing  electro-magnetic 
brakes  on  the  Anacostla  River  Bridge  Draw, 
T).  C. 

Chlcsgo,  III.— Until  11  a.  m.,  June  20,  by 
Department  Public  Works,  326  City  Hall,  for 
'labor  and  materials  for  erection  of  super- 
structure for  a  bascule  bridge  over  north 
branch  of  Chicago  River  at  Brie  St.  Sepa- 
rate bids  are  also  asked  for  constructing 
the  substructure. 

Kentland,  Ind.— Until  noon,  June  11,  by  A. 
E.  Purkey,  County  Auditor,  for  constructing 
11  bridges,  concrete  abutments,  etc. 

Sallna,    Kan Until    June    16.    by    County 

'Commissioners,  for  constructing  a  90-ft. 
bridge  and  a  70-ft.  bridge. 

Towson,  Md.^UntU  noon.  June  11,  by 
•Henry  G.  Shirley.  County  Roads  Bhiglneer. 
for  constructing  following:  Small  reinforced 
•concrete  bridge  on  the  Texas  road,  over 
branch  of  Beaver  Dam  run;  reinforced  con- 
•crete  bridge  on  the  South  Garrison  Forest 
road,  over  Jones'  falls;  reinforced  concrete 
bridge  on  the  Trenton  road,  over  Little  Plney 
run:  reinforced  concrete  bridge  on  the  Thistle 
road,  over  Dugan'a  run;  reinforced  concrete 
culvert  on  the  Offutt  road,  over  branch  of 
the  Marcella  run;  reinforced  concrete  cul- 
vert on'  the  Offutt  road,  over  branch  of  the 
Marcella  run  No.  2;  reinforced  concrete  su- 
perstructure to  bridge  on  Woodholm  Ave., 
over  branch  of  Gwynn's  falls:  reinforced  con- 
crete superstructure  and  pier  to  bridge  on 
the  Philadelphia  road,  over  White  Marsh 
run;  reinforced  concrete  culvert  on  the  Mid- 
dle River  road,  over  small  stream  near  Mid- 
dle River  Station. 

Byron,    Mich Until    June    13.    by    Mr.    J. 

O'laeara,  Byron  Center,  Mich.,  for  construc- 
tion of  a  bridge  In  Byron  Township. 

Muskegon,  Mich.— Until  noon.  June  26,  by 
County  Supervisors,  T.  B.  Crocker,  Secre- 
tary, for  material  and  labor  for  constructing 
a  steel  draw  bridge,  100  ft.  long,  over  Mus- 
kegon River  at  Bank  St.,  Muskegon;  a  bridge 
over  Mona  Lake  In  Norton  Township,  1,000 
ft.  long,  and  a  200  ft.  steel  bridge  over  the 
Muskegon  River  at  Maple  Island. 

Red  Wing,  Minn.— Until  10  a.  m..  June  17, 
by  Carl  N.  Lien.  County  Auditor,  for  con- 
structing bridge  over  Biillard's  Crpfk  In  town 
of  Hav  Croek.  Bridge  Is  to  consist  of  steel 
riveted  span  60  ft.  long,  resting  on  rubble 
concrete  abutments. 

Cincinnati,  O.— Until  noon,  June  26.  by 
Countv  Commissioners.  Fred  Drelha,  Clerk, 
for  constructing  steel  superstructure  of  a 
highway  bridge  over  Little  Miami  River  on 
the  Montauk  Road. 

Cleveland,  O.— Until  11  a.  m..  July  1,  by 
Countv  Commissioners,  William  F.  Black. 
County  Auditor,  for  the  construction  of 
bridge"  work  per  Report  No.  1906.  concrete 
nroh.  Broadview  Road.  Parma  Township,  En- 
gineer's estimate  $3,521. 

FIndlay,  O. — Until  noon.  June  27.  by  John 
.\.   Sutton,  County  Auditor,   for  construction 


of  substructure  for  steel  bridge  over  Blanch- 
ard  River  in  Delaware  Township.  Bids  ara 
asked  on  concrete  abutments  and  piers,  or 
constructed  of  stone  masonry.  Certified 
check  for  8600  required  with  bid. 

Jackson,  O, — Until  1  a.  m.,  June  17,  by  Ed 
Monahan,  County  Surveyor,  for  seven  rein- 
forced concrete  bridges,  containing  370  cu. 
yds.,  and  72  ft.  span  steel  bridge;  also  stone 
abutments  for  steel  bridge,  containing  180 
cu.  yds. 

Paulding,  O. — Until  2  p.  m,,  June  19,  by 
Floyd  Atwlll,  County  Auditor,  for  construct- 
ing four  steel  bridges,  eight  concrete  bridges, 
29  concrete  culverts,  several  Iron  pipe  cul- 
verts, concrete  abutments,  retaining  walls, 
etc. 

Youngstown,  O Until   11  a.  m.,  June  22, 

by  County  Commissioners,  for  construction 
of  sub  and  sui>erstructure  of  a  bridge,  fill- 
ing approaches  and  grading  the  hill  at  Wasb- 
IngtonvlUe.  Certified  check  for  $600  required 
with  bid.    Win  B.  Jones,  County  Auditor. 

Zanesvllle,  O. — Until  noon,  June  29,  by  L. 
E.  Brelaford,  County  Auditor,  for  repairing 
460  ft.  span  suspension  bridge  over  Mus- 
kingum River  at  Dresden,  by  renewing  both 
trusses  and  floor  system,   etc. 

Pittsburg,  Pa. — Until  noon,  June  12,  by  F. 
P.  Booth,  County  Controller,  for  sub  and 
superstructures  for  two  through  plate  girder 
bridges. 

Columbia,  S.  C. — T.  I.  Weston,  County  En- 
gineer, Is  reported  to  be  asking  bids  for 
construction  of  a  highway  bridge  over  Little 
River. 

Mitchell,  S.  Dak Until  June  26,  by  H.  B. 

Anderson,  County  Auditor,  for  constructing 
five  bridges  as  follows:  70  ft.  steel  bridge 
on  cement  abutments  In  Mitchell  Township, 
60  ft.  steel  bridge  on  cement  abutments  In 
Blendon  Township,  40  ft.  steel  bridge  on  steel 
legs  In  I,oomls,  a  truss  bridge  on  cement 
abutments  In  Ethan,  16  ft.  long  pile  bridge 
in  Rome  township. 

Houston,  Tex. — Until  June  16,  by  John  B. 
Ashe,  County  Auditor,  for  constructing 
bridge  over  White  Oak  Bayou  at  Brunner; 
also  for  bridges  on  Leeland  Ave.  road,  and 
for  two  bridges  on  Addlcks  County  road. 

Lufkin,  Tax — Until  June  19,  by  County 
Commissioners,  for  building  three  Iron 
bridges. 


BulldJiigB. 


Bids    are   asked    on    following   work, 
alphabetically 


notes      being 
states: 


arranged 


the 
by 


Washington,  D.  C— TTntll  2  p.  m.,  July  2, 
by  Frank  Pierce,  Acting  Secretary  of  In- 
terior, for  erection  of  an  assembly  hall  at 
the  Government  Hospital  for  the   Insane. 

Fort  Oade,  Fla. — Until  S  p.  m.,  June  19,  by 
Constructing  Quartermaster,  for  construction, 
plumbing  and  electric  wiring  lavatory,  mess 
hail,  gymnasium  and  bowling  alley:  also  for 
construction  and  electric  wiring  of  a  second- 
story  addition  to  two  barracks. 

Douglasvllle,  Qa — Until  July  7,  by  this 
city,  tor  erection  of  a  815,000  school  build- 
ing. 

Valdosta,  Ga.— Until  3  p.  m.,  July  15.  by 
James  Knox  Taylor,  Supervising  Architect. 
Washington,  D.  C.,  for  construction  complete 
(except  elevator)  of  U.  8.  post  office  and 
court  house  at  'Valdosta.  _ 

Council  BlufTs,  la.— Until  June  19,  by 
Board  of  Education,  J.  A.  Brtce,  for  erection 
of  a  school  building. 

Fort  Riley,  Kan.— Until  10  a.  m.,  June  18, 
by  Capt.  W.  M.  Whitman,  Constructing  Q. 
M.,  for  construction,  plumbing  heating, 
wiring  and  Installation  of  electric  fixtures  In 
one  artillery  guard  house,  and  alterations  of 
construction,  plumbing  and  wiring  in  nine 
artillery  stables. 

Topeka,  Kan. — Until  June  IS.  by  Board  of 
Education,  J.  E.  Stewart.  Clerk,  for  erection 
of  a  12-room  school  building. 

Auburn,  Me.— Until  3  p.  m.,  July  20.  by 
James  Knox  Taylor.  Supervising  Architect, 
Washlngfton,  D.  C,  for  the  construction  (In- 
cluding plumbing,  gas  piping,  heating  ap- 
paratus, electric  conduits  and  wiring)  of  the 
U.  S.  post  office  at  Auburn. 

Fort  Omaha,  Neb.— Until  June  17,  by  Capt. 
■W.  H.  Oury.  Constructing  Q.  M.,  for  con- 
struction, plumbing,  heating,  electric  wiring 
and  fixtures  of  a  bakery  at  this  post, 

Albany,  N.  Y.— Until  3  p.  m.,  June  24.  by 
State  Commission  in  Lunacy,  T.  E.  McGarr, 
Secretary,  for  hydrotherapeutlc  and  pro- 
longed bath  equipment  and  construction  for 
Utlca,  Poughkeepsle  and  Blnghamton  State 
Hospitals.  Franklin  B.  Ware,  State  Archi- 
tect, Albany. 

Albany,  N.  Y.— Until  June  22  (extension  of 
time  from  June  2).  by  Robert  H.  Fuller,  Sec- 
retary Trustees  for  Public  Buildings,  Cap- 
itol, for  erection  of  state  education  building. 


Bond  for  81,000,000  required  of  succeaafol 
bidder.  Palmer  &  Hombostel.  Architects,  a 
William  St,  New  York  City. 

Auburn,  N.  Y.— Until  June  26,  by  Board 
of  Education,  for  erectlota  of  a  high  and 
grammar  school  building. 

Canandalgua,  N.  Y. — ^Until  June  27,  br 
County  Commissioners,  for  improvements  to 
county  court  house.  Work  will  cost  about 
8120,000. 

New  York,  N.  Y.— UntU  11  a.  m.,  June  IS. 
by  C.  B.  Snyder,  Superintendent  of  School 
Buildings,  Park  Ave.  and  &9th  St,  for  gen- 
eral construction  of  additions  to  Public 
School  87,  Dry  Harbor  Road,  Queens  Bor- 
ough; security  required  890,000.  Bids  are 
also  asked  for  alterations,  repairs,  etc,  to  a 
number  of  school  buildings. 

New  York,  N.  Y.— UnUl  2:80  p.  m.,  June 
16,  by  Robert  W.  Hebberd.  Conunlssloner 
of  Charities,  foot  of  E.  26th  St,  for  constroe- 
tlon  of  a  Btatr  house,  and  the  extension  at 
two  tuberculosis  infirmaries,  for  the  Metro- 
politan Hospital  district,  Blackwetls  Island. 
Borough  of  Manhattan,  the  city  of  New  Toik. 
Raymond  F.  Almlrall,  ArcMtect.  SI  Cbam- 
bers  St 

New  York.  N.  Y.— UntU  2:30  p.  m.,  JnM 
18,  by  Robert  W.  Hebberd.  Commissioner  of 
Charities,  foot  of  E.  26th  St.  for  the  con- 
stmction  of  a  hospital  paviUon  in  connectloo 
with  the  Home  for  the  Aged  and  Inllnn. 
Blackwellk  Island,  New  York.  Surety  n- 
qulred  Is  816,000.  Raymond  F.  AlmiiaU. 
Architect  61  Chambers  St 

New  York,  N.  Y — UnUI  2:80  p.  m.,  Jan* 
11,  by  Robert  W.  Hebberd,  Commiaslonw  of 
Charities,  foot  of  E.  26th  St,  for  funlahlog 
all  the  labor  and  materials  required  for  tb« 
erection  and  entire  completion  of  a  new  male 
dormitory  at  the  New  York  City  Farm  Col- 
ony, Borough  of  Richmond.  Surety  reqnlrsd 
is  810,000. 

New  York,  N.  Y.— UnUI  2  p.  m.,  June  K. 
by  John  F.  Aheam,  Borough  President  for 
repairs  and  alterations  to  city  court  house 
(brown  stone  building).  City  Hall  Park.  S«- 
curity  required  is  820,000.  Charles  L  Berg. 
Architect   671  Fifth  Ave. 

New  York,  N.  Y.— Until  3  p.  m..  June  W. 
by  John  W.  Brannon.  President  Board  Tru»- 
tees,  26th  St.  and  1st  Ave.,  for  labor  and 
materials  required  for  the  plumbing  and 
drainage,  and  other  work  for  the  patholo)tl- 
cal  department  and  male  dormitory  of  th> 
new  Bellevue  Hospital.  Surety  required  It 
820,000. 

West  Point,  N.  Y Until  noon,  July  3.  by 

Quartermaster,  for  erection  of  a  gymnaslDm. 
chapel,  chaplain's  quarters,  officers'  quar- 
ters and   battalion   guardhouse. 

Springfield,   O Until   3   p.    m.,   July  9.  br 

James  Knox  Taylor.  Sui>ervi8lng  Architect. 
Washington,  D.  C.  for  construction  complete 
of  extension  to  U.  S.  post  office  at  Spring- 
field. 

Maaalllon,  O. — Until  noon,  Jtine  29,  br 
Board  Public  Service,  G'.  G.  Paul.  Secretaty. 
for  constructing  city  hall  building:  three 
stories.  70x120  ft.  J.  M.  Bostlck.  Architect 
Canton,  O. 

Sharon,  Pa.— Until  3  p.  m.,  July  14.  b; 
James  Knox  Taylor,  Supervising  Architect 
Washington,  D.  C,  for  the  construction  (In- 
cluding plumbing,  gas  piping,  heating  ap- 
paratus, electric  conduits  and  wiring)  of  the 
U.  S.  post  office  at  Sharon. 

Memphis,  Tenn. — Until  noon,  July  1.  by 
County  Court  House  Commissioners.  John 
Colbert,  Secretary,  for  steel  fixtures,  steel 
detention  cages,  time  clock  patera,  tn 
alarm  system.  Interior  marble  work  and  elec- 
tric and  gas  light  fixtures  for  new  court 
house.  Hale  &  Rogers.  Architects.  11  Ea»t 
24th  St..  New  York.  Bids  are  also  asked 
for  furniture,  furnishings,  etc. 

Cheyenne,  Wye— Until  3  p.  m..  July  8,  by 
James  Knox  "raylor.  Supervising  Architect 
Washington,  D.  C,  for  finishing  attic  and 
miscellaneous  work  at  U.  S.  Public  BulldiniE 
at  Cheyenne. 

Fort  O.  A.  Russell.  Wye— UnUI  11:30  a. 
m..  June  29,  by  Capt  v.  K.  Hart.  Construct- 
ing Q.  M..  Cheyenne,  Wyo.,  for  fumlsWn* 
all  material  and  labor  required  for  construc- 
tion of  two  pavilion  ward  wings  and  corri- 
dors to  the  Post  Hospital  now  being  con- 
structed at  Fort  D.  A.  Russell,  Wyoming, 
with  other  Items  of  omitted  work:  also  fw 
heating,  plumbing  and  fixtures  and  electrlr 
wiring  and  fixtures  for  the  above  addltkxul 
ward  wings  with  plumbing  fixtures  for  main 
building. 

Roads  tnd  Streets. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabeUoally  by 
states : 

Washington,  D.  C. — Until  noon,  June  13. 
by  District  Commissioners.  Room  48.  Dlstrdt 
BIdg..    for    grading    Massachusetts    Ave-.    N 
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AV.,  extended:  and  (or  (UUnR  approaches  to 
the  viaduct  across  the  B.  &  O.  R.  R.  on  Mon- 
roe St,.  N.   B. 

Des  Moines,  la. — Until  11  a.  m..  June  12. 
by  Oeorge  F.  Poorman.  City  Clerk,  for  con- 
structing 2.476  aq.  yds.  asphalt  pavement  In 
Center  Drive. 

Chicago,  III. — Until  11  a.  m..  June  18,  by 
Department  Public  Works.  22S  City  Hall,  for 
KnidlDK  and  macadamising  Rogers  Ave., 
from  Clayton  Court  to  a  point  70  ft.  east. 

Mt.  Carmel,  ill.— Until  2:30  p.  m.,  June  15. 
by  this  city  for  constructinK  3.000  ft.  of  brick 
pavement  on  5th  St.  Guy  W.  Courted.  City 
EiiKlneer. 

Oak  Park,  III.— Until  9  a.  m..  June  18.  by 
Board  of  Local  Improvements.  B.  C.  Brand- 
stadt.  Secretary,  for  constructing  concrete 
sidewalks  on  a  number  of  streets. 

Taylorvllle,  III.— Until  2  p.  m..  June  23,  by 
A.  T.  Kinney.  President  Board  lAcal  Im- 
provements, for  14.341  sq.  yds.  vitrified  brick 
pavement  on  6  in.  concrete  base  and  10,550 
Iln.  ft.  concrete  curb  and  gutter.  J.  W. 
Dappert.  City  Engineer. 

Frankfort,  Ind. — Until  2  p.  m..  June  16,  by 
Worth  Price.  City  Clerk,  for  improvement  of 

gortions  of  Oak  St.  and  White  St.  with  com^ 
Ined  cement  curb  and  gutter  and  crushed 
stone  roadway. 

Indianapolis,  Ind.— Until  June  24.  by  Albert 
Sahm,  County  Auditor,  for  constructing  four 
miles  of  gravel  road. 

Towson,  Md. — ^Untll  noon.  June  11,  by 
Henry  O.  Shirley,  County  Roads  Engineer. 
for  grading,  curbing  and  paving  with  vitrified 
brick  or  block  oortlons  of  Baltimore  St.  Al- 
ternate bids  will  be  received  on  tar  maicad- 
am.  Bids  are  also  asked  for  guttering,  grad- 
ing, curbing  and  macadamising  section  of 
Roland  Ave. :  alternate  bids  will  be  received 
on    tar  macadam. 

Staples,  Minn. — Until  g  p.  m..  June  15,  by 
F.  "W.  Findsen.  City  Clerk,  for  paving  and 
curbing  of  4th  St..  (or  two  blocks,  with  brick 
or  creosote  wood  block  paving  on  concrete 
base,  and  sandstone  curbing.  Oscar  Claus- 
sen.  Consulting  Engineer.  German  Am.  Bank 
BIdg..  St.   Paul.  Minn. 

Bozeman.  Mont. — Until  7:30  p.  m..  July  2, 
by  H.  H.  Holloway.  City  Clerk,  for  con- 
structing 25.000  sq.  yds.  of  concrete  pave- 
ment. OfBcial  advertisement  will  be  found 
elsewhere  in  this  Issue. 

Herkimer,  N.  Y.— Until  4  p.  m..  June  16,  by 
"WllUam  Wright,  Jr.,  Village  Clerk,  for  con- 
structing 40.000  sq.  yds.  of  pavement. 

Madison  Barracks  (P.  O.  Sacketts  Harbor), 
N.  Y.— Until  2  p.  m.,  June  24,  by  the  Con- 
structing Quartermaster,  for  constructing  ap- 
proximately 86.000  sq.  ft.  of  macadam  road; 
resurfacing  14.500  ft.  of  road  and  construct- 
ing 32.500  ft.  of  concrete  sidewalks. 

New  York,  N.  Y.— Until  11  a.  m..  June  17. 
by  Lawrence  Gresser.  President  Queens  Bor- 
ough. 5th  St.  and  Jackson  Ave.,  for  con- 
structing 4.500  sq.  ft.  of  cement  sidewalk. 

Cincinnati,  O. — Until  noon.  June  26.  by 
County  Commissioners.  Fred  Dreihs.  Clerk, 
for  work  under  speclflcatlons  No.  732.  im- 
provement of  the  Jordan  Creek  road  between 
the  bridge  at  the  mouth  of  the  creek  and  the 
bridge  at  Tanney's.  in  Miami  Township. 

Cincinnati,  O. — Until  noon.  June  26.  by 
County  Commissioners.  Fred  Dreihs.  Clerk, 
(or  improvement  of  Blue  Rock  pike. 

Cleveland,  C— Until  11  a.  m..  July  15.  by 
'William  F.  Black,  County  Clerk,  (or  grading 
and  draining  o(  a  section  o(  Cannon  Road. 

Warren,  O. — ^Untll  June  22.  by  Board  Pub- 
lic Service.  Z.  F.  Craver.  Chairman,  for  con- 
structing asphalt  block  pavement  on  EHm  St. 

Houston,  Tex. — Until  noon.  June  16.  by 
John  B.  Ashe,  County  Auditor,  for  paving  2% 
miles  of  Main  St.  road  one  mile  of  Crosby 
and  Liberty  road,  and  an  additional  mile  on 
the  Leeland  Ave.  road. 

Mllwauliee.  Wis.— Until  10:30  a.  m..  June 
13,  by  Board  Public  Works.  Charles  J. 
Poetsch.  Chairman,  for  constructing  brick 
pavement  on  concrete  foundation  on  Fond 
du  Lac  Ave.  Certified  check  (or  $4,500  re- 
quired with  bid.  and  (nr  a  similar  pavement 
on  Fond  du  Lac  Ave.,  from  32nd  St.  to  West- 
em  Ave.,  certified  check  (or  $2,700  being  re- 
quired with  bid  for  the  latter  work. 

Milwaukee,  Wis.— Until  10:30  a.  m..  June 
13.  by  Board  Public  Works.  Charles  J. 
Poetsch.  Chairman,  for  removing  defective 
sidewalks  and  replacing  them  with  cement 
concrete  sidewalks  In  the  17th.  18th.  19th. 
20th.   21st.  22nd  and  23rd  Wards. 

Sewen. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alpliabetically  by 
states: 

East  Hartford,  Conn.— Until  June  16.  by 
Fire  District  Commissioners.  Edward  King, 
Ciiairnian,  for  constructing  2,400  ft.  of  6-tn. 
pipe  sewer  and  800  ft.  of  lO-ln.  pipe  sewer. 


Vinton,  la.— Until  8  p.  m.,  June  15,  by  W. 
E.  Kllngamab,  City  Clerk,  for  constructing 
2,676  ft  12-tn.  and  9,560  ft.  of  8-in.  pipe 
sewers. 

Chicago,  III Until  10:30  a.  m.,  June  18,  by 

Board  Local  Improvements,  Charles  A.  v. 
Standish,  Secretary,  203  City  Hall,^  for  16 
contracts  for  constructing  tile  and  brick  pipe 
sewers  and  contracta  for  constructing  drains. 

Melrose  Park,  III. — Until  8  p.  m.,  June  16, 
by  Board  Iiocal  Improvements,  for  construc- 
tion of  a  main  outlet  sewer.  Plans,  etc., 
with  R.  E.  Williams,  Village  Engineer,  84 
LaSalle  St.,  Chicago,  111. 

Qas  City,  Ind.— Until  June  16.  by  City 
Clerk,  for  constructing  trunk  sewer  and 
branch.     Estimated  cost  is  $16,000. 

Cofreyvllle,  Kan.— Until  8  p.  m.,  June  16, 
by  Rosa  Bell,  City  Clerk,  for  material  and 
labor  for  constructing  sanitary  sewer  in  San- 
itary Sewer  District  No.  3,  the  work  includ- 
ing: 11,600  lin.  ft.  16-in.  sewer  pipe  laid 
complete;  6.800  lin.  ft.  11-ln.  sewer  pipe  laid 
complete,  including  2  "T"  Junctions:  11,900 
lin.  ft.  10-in.  sewer  pipe  laid  complete,  in- 
cluding 250  "T"  Junctions;  41,600  iln.  ft.  8-ln. 
sewer  pipe  laid  complete.  Including  1,600  "T" 
Junctions;  110  manholes,  complete;  66  flush 
tanks,  complete;  3,500  cu.  yds.  solid  rock 
(approximately). 

Newton,  Kan.— Until  7:30  p.  m.,  June  25, 
by  Adella  Martin,  City  Clerk,  for  construct- 
ing lateral  sewers,  main  sewers  and  purifloa- 
tlon  tank  In  Sewer  District  No.  1. 

Boston,  Mass.— Until  3:80  p.  m.,  June  19, 
by  Metropolitan  Water  and  Sewerage  Board, 
1  Ashburton  PI.,  for  constructing  in  earth 
trench  a  42-in.  concrete  sewer  and  12-ln. 
pipe  sewers  near  Section  86  of  the  extension 
of  the  high  level  sewer.  South  Metropolitan 
System.  In  Washington  St.,  Brighton.  Some 
particulars  are  estimated  to  be  as  follows: 
Length  of  42-tn.  concrete  sewer.  710  ft.; 
length  of  12-in.  pipe  sewers,  1,640  ft.;  60  cu. 
yds.  of  Portland  brick  masonry;  550  cu.  yds. 
of  concrete  masonry  in  trench.  The  inverts 
of  the  sewers  are  from  9  ft.  to  20  ft.  below 
the  street  surfaces. 

Fergus  Falls,  Minn.— Until  8  p.  m.,  June  16, 
by  O.  H.  Gard,  City  Clerk,  for  constructing 
sewer  in  Broadway,  the  work  including  1,076 
cu.  yds.  excavation,  864  Un.  ft.  8-in.  sewer 
pipe  168  lin.  ft.  6-in.  sewer  pipe,  21  house 
connections,  2  manholes  and  4  catch  basins. 
Columbia,  Miss. — Until  3  p.  m.,  June  30, 
by  Mayor  and  Board  of  Aldermen,  for  con- 
struction of  complete  sewer  system  and 
water  works.  Xavier  A.  Kramer,  Engineer, 
Magnolia,  Miss. 

St.  Louis,  Mo. — Until  noon.  June  16,  by 
Board  Public  Works.  W.  B.  Dryden,  Secre- 
tary, for  the  "emergency  work"  required  for 
the  maintenance  of  aewera,  sewer  Inlets, 
manholes  and  appurtenances  and  the  work 
of  making  necessary  repairs  requiring  prompt 
attention  of  sewers,  sewer  inlets,  manholes 
and  appurtenances  wherever  and  whenever 
directed  by  the  Sewer  Commissioner  of  the 
City  of  St.  Louis,  from  July  I,  1908,  to  July 
1,  1909. 

Shelby,  N.  C — Until  June  22.  according  to 
reports,  by  J.  F.  TIddy,  City  Clerk,  for  con- 
structing sewer  system. 

Qrafton,  N.  Dak.— Until  7  p.  m..  June  12. 
by  J.  H.  Johnson.  City  Auditor,  for  material 
and  labor  for  constructing  757  ft.  of  pipe 
sewer. 

East  Rutherford,  N.  J.— Until  8  p.  m..  June 
22.  by  Chas.  B.  Johnson.  Borough  Clerk,  (or 
constructing  sewer  system  and  sewage  dis- 
posal plants.  Work  Includes  14\4  miles  o( 
S-ln.  to  24-in.  sewers  and  two  disposal  plants. 
Wise  &  Watson,  Engineers.  Rutherford,  N.  J. 
Elizabeth,  N.  J — Until  8  p.  m..  June  15,  by 
N.  K.  Thompson,  Street  Commissioner,  for 
constructing  1.080  lin.  ft.  of  10-in.  sewer 
pipe. 

Summit,  N.  J. — Until  8  p.  m.,  June  16.  by 
J.  Edw.  Rowe,  City  Clerk,  for  constructing 
concrete  sewer,  the  work  including  4.600  cu. 
yds.  of  earth  excavation  8  ft.  deep,  900  cu. 
yds.  of  earth  excavation  8  to  14  ft.  deep.  250 
yds.  of  earth  excavation  14  to  20  ft.  deep, 
50  cu.  yds.  of  rock  excavation.  3.265  Iln.  ft. 
of  concrete  sewer  pipe  of  either  Mrmley 
block  or  lock  Joint  concrete  pipe.  William 
S.  Logan,  City  Engineer. 

Lake  Placid,  N.  Y.— Until  1  p.  m..  June  16. 
by  the  village,  (or  material  and  laying  o(  2ji 
miles  o(  6-fn.  to  10-in.  pipe  sewers.  C.  E. 
Collins.  Engineer,  Drexel  Bldg.,  Philadel- 
phia,  Pa. 

Waterloo,    N.   Y Until   noon.    July    1.    by 

John  Krop(,  Village  President,  for  mate- 
rials and  constructing  sewer  system  and 
sewage  disposal  plant  (or  this  village.  The 
work  will  cover  about  14  miles  of  6-in.  to 
20-ln.  vitrified  pipe  sewer,  river  crossing 
and  septic  tank.  Morrison  &  Farrington, 
Engineers,  Syracuse.  N.  T.  Official  adver- 
tisement will  be  found  elsewhere  in  this  is- 
sue. 


Columbus,  O. — Until  noon,  June  12,  by 
Board  Public  Service,  E.  W.  Hlrsch,  Secre- 
tary, for  constructing  relief  sewer  in  Poplar 
Ave.  Certified  check  for  $600  required  with 
bid. 

Napoleon,  O. — Until  June  16,  by  O.  E.  Raf- 
ferty.  Village  Clerk,  for  constructing  storm 
water  and  sanitary  sewer  In  Union  St. 

Newark,  O. — Until  noon,  June  16,  by  Board 
Public  Service,  Albert  C.  Gundlach,  Clerk, 
for  constructing  tile  sewer  in  Clinton  St. 

Youngstown,  O. — Until  noon,  June  12,  by 
Board  Public  Service.  W.  H.  McMlIlin,  Clerk, 
for  labor  and  materials  for  Improvement  of 
Broadway  sewer  outlet;  certified  check  for 
$300  required  with  bid.  Bids  are  also  asked 
for  sewering  Casslno  Ave.,  certified  check 
for  $200  being  required  with  bid. 

Youngstown,  O. — Until  noon,  June  17,  by 
Board  Public  Service.  Wm.  H.  Mahoney. 
Clerk,  for  constructing  storm  water  sewer 
in  Main  St.;  also  for  storm  water  sewer  in 
Kenton  St. 

Houston,  Tex. — Until  8  p.  m..  June  15.  by 
City  Secretary,  for  installation  of  sewage 
lift  on  Berry  St.  Certified  check  for  $250 
required  with  bid.    H.  B.  Rice,  Mayor. 

Jefferson,  Wis — Until  3  p.  m.,  June  11,  by 
Board  Public  Works,  W.  S.  Henry.  Chair- 
man, for  construction  of  sewers,  the  work 
including  6.200  lin.  ft.  8-in..  335  ft.  10-ln.. 
980  ft.  12-in.,  1,378  ft.  16-in.,  700  ft.  18-in.. 
and  1,566  ft.  24-in.  pipe  sewers. 

Water  Supply. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Berwyn,  III.— Until  8  p.  m..  .lune  18.  by 
Board  Local  Improvements.  John  F.  Coy- 
kendall.  Secretary,  for  labor  and  material 
for  constructing  40,573  ft.  S-ln.,  6.712  ft.  12- 
tn.,  6,843  ft.  10-In..  and  1.356  ft.  of  12-in. 
cast  iron  water  main. 

Chicago,  III — Until  10:30  a.  m..  June  18.  by 
Board  Local  Improvements.  Charles  A.  V. 
Standish,  Secretary,  203  City  Hall,  for  26 
contracts  for  constructing  water  service 
pipes. 

Columbia,    Miss Until   3   p.    m.,   June   30. 

by  Mayor  and  Board  of  Aldermen,  for  mate- 
rial and  construction  of  complete  water 
works  and  sewer  systems.  Xavier  A. 
Kramer,  Engineer.   Magnolia.   Miss. 

Shelby,  N.  C— Until  June  22.  according  to 
reports,  by  J.  F.  Tiddy,  City  Clerk,  for  con- 
structing water  works. 

Toledo,  C— Until  noon.  July  7,  by  Board 
Public  Service,  Reynold  Volt,  Secretary,  for 
constructing  a  concrete  intake  pier,  65  ft.  by 
26  ft.,  at  the  base  and  43  ft.  in  height,  in- 
cluding the  necessary  dredging,  etc.  The 
pier  is  20  ft.  of  water  and  will  contain  925 
cu.  yds.  of  concrete.  Bids  are  also  asked 
for  furnishing  and  laying  of  approximately 
780  ft.  of  48-ln.  submerged  intake  pipe,  in- 
cluding necessary  dredging,  back  filling,  etc.. 
and  for  brick  gate  house,  12  by  30  ft.,  on  top 
of  intake  pier. 

Pittsburg,  Pa.- Until  10  a.  m..  June  29.  by 
Bureau  of  Filtration,  Morris  Knowles,  Engi- 
neer, for  construction  of  filters,  pipe  gallery, 
conduits,  piping  and  fixtures,  for  extension 
of  city  filtration  work.  The  work  Includes 
230,000  cu.  yds.  excavation.  230.000  cu.  yds. 
embankment  and  fill.  33.600  cu.'  yds.  con- 
crete, 145  tons  of  steel  pipe  and  130  tons  of 
cast  iron  pine  and  specials.  Official  adver- 
tisement will  be  found  elsewhere  in  this 
issue. 

Bruce,  Wis.— Until  8  p.  m..  June  23,  by  this 
village,  for  complete  water  works  and  elec- 
tric light  plant  installation.  Certified  check 
for  $50o  for  entire  work  or  $200  for  each 
portion  required  with  bid.  Oscar  Claussen, 
Consulting  Engineer,  614  German  Am.  Bank 
Bldg..  St.  Paul,  Minn. 

Milwaukee,   Wis Until   10:30  a.   m.,   June 

13.  by  Board  Public  Works.  Charles  J. 
Poetsch.  Chairman,  for  remodeling  North 
Point  pumping  station.  Certified  check  for 
$600  required  with  bid. 

West  AIMS,  Wis — Until  noon,  June  22,  by 
Board  Public  Works,  F.  P.  Phillips,  Jr., 
Chairman,  for  furnishing  and  laying  water 
mains  in  portions  of  18  streets. 

BxcaTAtira,  Bardi  aad  Rock. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Crookston,  MInn.—Dltch.— Until  July  1.  by 
N.  A.  Hoftard.  County  Auditor,  for  con- 
structing county  ditch  No.  72. 

Harrlsburg,  Pa. — Dike. — Until  1  p.  m.,  June 
23,  by  State  Water  Supply  Commission. 
Thomas  J.  Lynch,  Secretary,  for  construct- 
ing a  dike  and  protecting  bank  of  Delaware 
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River   for  a   dlatance   of  about   2.200   ft.    In 
Matamoras  BorouKh. 

,M*inphl(,  Tenn. — Grading,  -Sodding. — Until 
5  p.  m.,  June  IB,  by  Board  of  Education,  A. 
B.  Hill,  Secretary,  for  Kradlng,  graveling 
and  sodding  lots  around  UT.  B.  B.  Maury 
and  W.  S.  Bruce  schools.  Certified  check 
for  (260  required  with  bid.  B.  C.  AIsup  tt 
Co.,  Architects. 

Richmond,  Va. — Grading. — Until  noon,  June 
15,  by  Geo.  B.  Davis,  Superintendent,  Room 
5,  City  Ball,  for  grading  the  land  in  front 
of  the  new  Colored  Home. 

Seattle,  Wash.— Dredging.— Until  noon. 
June  26.  by  MaJ.  H.  M.  CMttenden,  U.  S. 
Engrs.,  for  dredging  Pend  Oreille  River, 
Wash. 

HlsceUaneoiu. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alpliabeticaUy  by 
states: 

Fort  Mason,  Cal.— Sea  Wall.— Until  June 
IS,  by  Geo.  McK.  Williamson,  Constructing 
Q.  M.,  Fort  Mason,  San  Francisco,  for  con- 
structing sea  wall  and  repairing  roadway  at 
Fort  Wlnfleld  Scott. 

Chicago,  ill.— Dam,  Etc.— Until  11  a.  m., 
June  IS,  by  Department  Public  Works,  225 
City  Hall,  for  huilding  dam  and  pumping  out 
clay  hole  at  Campbell  Ave.  and  George  St. 

Boston,  Mass.— Piping.— Until  2:30  p.  m., 
July  6,  by  Charles  River  Basin  Commission- 
ers, William  S.  Youngman,  Secretary.  367 
Boylston  St..  for  furnishing  and  Installing 
piping  at  the  lock  In  the  Charles  River  Dam. 

Boston.  Mass.  —  Street  LIghUng.— Until 
noon,  July  1,  by  Guy  C.  Emerson,  Superin- 
tendent of  Streets,  47  City  Hall,  for  lighting 
with  gas  and  naphtha  Incandescent  mantle 
burners  on  such  streets,  parks  and  alleys  as 
may  from  time  to  time  be  designated  by  the 
Superintendent  for  Ave  years  frtam  Aug.  1, 
1908.  The  present  number  of  gas  lamps  is 
about  10,500  and  the  number  of  naphtha 
lamps  about  1,400. 

Vineyard  Haven,  Mass — Breakwater.— Un- 
til 2  p.  m.,  June  19,  by  Harbor  and  Land 
Commissioners,  Frank  W.  Hodgdon,  Chief 
Engineer,  State  House,  for  furnishing  and 
placing  In  position  of  from  7,000  to  8,000  tons 
of  granite  quarry  grout  to  build  an  extension 
to  the  breakwater  In  Vineyard  Haven  Har- 
bor, Martha's  Vineyard. 

Manlstlque,  Mich.— Revetment  Work.  Etc. 
-Until  2  p.  m..  June  22.  by  Major  W.  V. 
Judson,  Corps  of  Engineers,  Milwaukee.  Wis., 
for  building  plank  crib  revetment,  removing 
old  pier,  and  dredging  at  Manlstlque  Harbor. 

Columbus,  O. — Dam  Construction,  Etc. — 
Until  noon,  June  23.  by  Chas.  E.  Perkins, 
Chief  Engineer  Public  Works  of  Ohio,  for 
Improvements  on  the  Miami  and  Erie  Canal 
and  the  Ohio  Canal,  the  cost  of  the  work 
being  estimated  at  $261,000.  The  work  will 
Include  rebuilding  of  dams,  locks,  and  repair- 
ing and  extension  work. 

Portsmouth,  O — Flood  Defense  Wall. — Un- 
til noon,  June  23,  by  Board  Public  Service, 
Martin  W.  McMahon.  Clerk,  for  constructing 
a  retaining  wall,  approximately  4,100  ft.  in 
length,  of  stone,  concrete  or  reinforced  con- 
crete together  with  the  necessary  wing  walls 
connecting   walls  and  terminal  walls. 

Saltpeter,  W.  Va.— Dam,  Guide  Walls,  Etc. 
-Until  2  p.  ra.,  July  2,  by  Lt.  Col.  J.  G. 
Warren,  U.  S.  Engrs.,  415  Custom  House, 
Cincinnati,  O.,  for  constructing  dam,  guide- 
walls,  dwelling,  etc.,  at  Ix>ck  No.  1,  Tug 
Fork  of  Big  Sandy  River,  at  Saltpeter. 

Toronto,  Ont. — Transmission  Line. — Until 
July  16  (extension  of  time)  by  Hydro-Elec- 
tric Power  Commission,  Continental  Life 
BIdg.,  Toronto,  for  the  construction  of  (a) 
steel  transmission  towers;  (b)  transmission 
line  oable:  <c)  erection,  complete,  of  trans- 
mission system. 

lfaterlals,Mach1nes,Sapplle8,Tools,Bte. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Houston,  Tex, — Pumping  Engine. — Until  S 
p.  m.,  July  7,  by  City  Secretary,  for  furnish- 
ing and  installing  pumping  engine  of  16,000,- 
000  gallons  caiiacTty  for  24  hours.  H.  B.  Rice, 
Mayor. 

Washington,  D.  C— Corporation  Cocks.— 
Until  noon,  .'une  27,  by  District  Commission- 
ers, 43  District  BIdg.,  for  furnishing  curb  and 
corporation  cockf. 

Chicago,  III.— Boilers.— Until  11  a.  m.,  June 
13,  by  Department  Public  Works,  325  City 
Hall,  for  construction  and  erection  in  96th 
St.  sewage  pumping  station  three  return  tu- 
bular boilers.  Bids  are  also  asked  for  three 
water   tube   boilers. 

Chicago,    III.— Wire.— Until    11   a.   m.,   June 


16,  by  William  Carroll,  City  Electrician,  12 
City  Hall,  for  furnishing  126  miles  of  No.  6 

B.  A  8.  G.,  H.  D.,  T.  B.  weatherproof,  cop- 
per, line  wire;  100  mllea  of  No.  6  B.  A  S. 
O.,  H.  D.  base  copper  line  wire,  and  100 
miles  of  No.  10  B.  &  S.  G.,  H.-  D.  base  cop- 
per line  wire. 

Chicago,  III. — Electrical  Apparatus. — Un- 
til June  24,  by  U.  S.  Reclamation  Service, 
Federal  BIdg.,  Chicago,  for  furnishing  elec- 
trical apparatus  for  power  and  pumping  pur- 
poses In  connection  with  Irrigation  on  the 
Minidoka  Project,  Idaho.  The  purchase  ul- 
timately contemplated  under  this  advertise- 
ment for  the  power  plant  will  consist  of  five 
1,200  kw.  alternating  current  generators  de- 
veloping current  at  2.300  volts,  together  with 
the  necessary  equipment  for  raising  this  cur- 
rent to  a  voltage  of  33,000  for  transmission 
to  the  pumping  stations.  The  ultimate  pur- 
chase for  the  pumping  stations  will  consist 
of  eight  600  HP.  synchronous  motors  de- 
signed to  receive  current  at  a  voltage  of 
2,200  volts  and  one  360  HP.  synchronous  mo- 
tor, operating  under  the  same  voltage,  to- 
gether with  all  necessary  transformers, 
blowers,  exciters  and  other  appurtenances. 

Chicago,  III. — Vacuum  Cleaning  System. — 
Until  3  p.  m.,  July  10,  by  James  Knox  Tay- 
lor,   Supervising    Architect,    Washington,    D. 

C,  for  Installation  of  a  vacuum  cleaning 
system  for  the  U.  S.  Post  Office,  Court 
House,  etc.,  building  at  Chicago,  III. 

Chicago,  III, — Turbines,  Pumps,  Etc. — Until 
June  23.  by  U.  S.  Reclamation  Service,  Fed- 
eral BIdg.,  Chicago,  for  furnishing  water  tur- 
bines, centrifugal  pumps  and  accessories  for 
the  pumping  of  Irrigation  water  on  the  Mini- 
doka Project,  Idaho.  The  advertisement  con- 
templates the  ultimate  purchase  of  Ave  sin- 
gle-runner vertical  turbines  of  1,800  HP.  ca- 
pacity and  two  exciter  wheels  having  a  ca- 
pacity of  180  HP.,  all  of  which  are  equipped 
with  governors  and  other  appurtenances  re- 
lating to  the  control  of  the  flow  of  water 
through  the  penstocks,  and  nine  large  cen- 
trifugal pumps  of  the  vertical  type,  eight  of 
which  have  a  discharge  cai)acity  of  125  cu. 
ft.  per  second  under  a  total  head  of  31  ft. 
and  the  remaining  one  of  which  has  a  capac- 
ity of  75  cu.  ft.  per  second  under  the  same 
head. 

Qrand  Rapids,  Mich, — Pumping  Machinery. 
—Until  8  p.  m.,  June  25,  by  Board  Public 
Works,  Samuel  A.  Freshney,  Secretary,  for 
construction,  delivery  and  erection  at  water 
works  pumping  station  of  one  vertical  triple 
expansion  pumping  engine  of  12,000,000  gal- 
lons capacity  per  Z4  hours. 

Brooklyn,  N.  Y Derricks.— Until  11  a.  m., 

June  17,  by  Bird  S.  Coler,  Borough  Presi- 
dent, for  furnishing  and  delivering  six  steel 
frame  traveling  derricks  with  vertical  gaso- 
line hoisting  engines. 

Nev»  York,  N.  Y — Broken  Stone,  Tar  Oil.- 
Until  11  a.  m.,  June  17,  by  Lawrence  Ores- 
ser.  President  Queens  Borough,  6th  St.  and 
Jackson  Ave.,  Long  laland  City,  for  furnish- 
ing and  delivering  50,000  gallons  of  tar  oil, 
and  1,400  cu.  yds.  of  broken  stone  of  lime- 
stone, %  in. ;  300  cu.  yds.  .  of  limestone 
screenings:  700  cu.  yds.  of  broken  stone  of 
limestone,  1^  Ins.;  6,125  cu.  yds.  of  trap  rock 
screenings;  6,575  cu.  yds.  of  broken  stone  of 
trap  rock,  l\i  Ins.;  2,400  cu.  yds.  of  broken 
stone  of  trap  rock,  %  in. 

New  York,  N.  Y — Road  Roller.— Until  3  p. 
m.,  June  18,  by  Park  Board,  Arsenal  BIdg.. 
5th  Ave.  and  64th  St.,  for  furnishing  and 
delivering  a  12-ton  three-wheel  steam  road 
roller. 

Pittsburg,  Pa. — ^Wagons,  Crusher. — Until  10 
a.  ra.,  June  16,  by  Department  Public  Works, 
A.  6.  Shepherd,  Director,  for  dump  wagons 
and  stone  crusher. 

Pittsburg,    Pa Cement. — Until   2     p.     m., 

June  12,  by  F.  P.  Booth.  County  Controller, 
for  furnishing  about  2.000  bbls.  of  Portland 
cement  for  county  work  during  ensuing  year. 

Lancaster,  S.  C. — Water  Works  Materials. 
-Until  June  24,  by  Commissioners  Public 
Works,  Jno.  Crawford,  Clerk,  for  furnishing 
materials  for  constructing  water  works,  the 
materials  including  346  tons.  6-in.  and  8-ln. 
cast  Iron  pipe,  36  Are  hydrants,  horizontal 
duplex  pumping  engines,  horizontal  tubular 
boilers,  electrically  driven  turbine  pumps, 
and  the  furnishing  and  erecting  of  a  steel 
tower  and  tank.  Jaudon  A  Goss,  Engineers, 
Savannah,   Ga. 

Memphis,  Tenn.  —  Fire  Alarm  System. 
Clocks,  Etc.— Until  noon,  July  1,  by  County 
Court  House  Commission,  John  Colbert,  Sec- 
retary, for  electric  time  clock  system,  and 
for  Are  alarm  system,  etc.,  for  new  court 
house.  Hale  A  Rogers,  Architects,  11  E^ast 
24th  St.,  New  York. 

CONTRACTS  LBT. 

The  following  contracts  have  been  let  re- 
cently: 

Florence,   Ala.- Sewers.— Sullivan  A   Long, 


Bessemer,    Ala.,    at    12,250.    for    constructing 
sewer  In  Hawthorne  Heights. 

Los  Angeles,  Cal. — Street  Improvements.— 
C.  W.  Brashear  has  contract  for  construct- 
ing 21,000  sq.  yds.  of  oiled  roads  at  Norwood 
Terrace  for  the  Briggs  Co.  He  also  haa 
contract  for  constructing  10.000  sq.  yds.  of 
oiled  roads  for  same  company  at  tract  of 
lands  in  Normandle  Ave.  and  4th  St. 

Los  Angeles,  Cal. — Bridge. — Robert  Beyrlt 
has  contract  at  $78,400  for  constructing  con- 
crete bridge  over  the  Los  Angeles  River 
at  7th  St.  Contract  was  let  sometime  ago. 
but  agreement  between  city  and  railway 
company  as  to  the  division  of  cost  wa* 
reached  only  recently. 

Sacramento,  Cal. — Macadam  Road. — Clark 
&  Hener>-,  at  )13,989,  for  constructing  maca- 
dam road  for  county. 

Jacksonville,  Fla.  —  Warehouse.  —  J.  G. 
Christopher  Co.  has  let  additional  contract 
to  Turner  Construction  Co.,  11  Braa<lway, 
New  York,  for  a  construction  of  a  reinforced 
warehouse,  three  stories  and  t>asement, 
157  H  ft.   X  110  ft. 

Joliet,  III.— Water  Main— William  Mono, 
at  $3,378,  for  constructing  water  main  in 
Franklin  and  Ohio  Sts. 

Monmouth,  III — Sewer.- A.  W.  Gates,  at 
$1,948,   for  constructing  two  sewers. 

Bloomlngton,  Ind. — Sewerage. — "W.  H.  Har- 
ris, Terre  Haute.  Ind.,  at  $101,019,  tor  con- 
structing 11  miles  of  sewer  and  sewage 
purlAcatlon  plant  for  this  city. 

Indianapolis,  Ind. — Sewer. — Julius  Keller 
Construction  Co..  at  $2.93  per  lin.  ft.,  for 
constructing  81,475  ft.  of  main  sewer  In 
Morris  St. 

Lafayette,  .Ind. — Street  Improvements.— 
William  E.  Frey,  for  improvement  18th  and 
other  streets;  Wm.  P.  Jackson,  for  improve- 
ment of  15th  St. 

Liberty,  Ind.— Bridge.— National  Concrete 
Co.,  Indianapolis.  Ind.,  at  $2,637,  for  con- 
crete arch  over  Silver  Creek,  near  Dunlaiie- 
vllle,  for  the  county. 

Logansport,  Ind. — Bridges. — Samuel  Cot- 
ner,  for  constructing  several  concrete  abut- 
ments for  county  bridges. 

Terre  Haute,  Ind.— Gravel  Roads. —Maladr 
C.  Lloyd,  at  $2,645.  for  constructing  Kennett 
Road  in  Honey  Creek  Township:  Reel  It 
Trueblood.  at  $7,987,  for  the  Terre  Haute 
and  Carlisle  Road. 

Winchester,  Ind.— Bridges,  Culverts.— In- 
diana Bridge  Co.,  Muncle,  Ind.,  at  t8.7M,  for 
constructing  15  bridges  and  culverts  for  the 
county. 

Moorhead,  Minn.— Sewer,  Watermain,  Etc. 
—James  Kennedy,  Fargo,  N.  Dak.,  at  $12.- 
367,  for  constructing  sewer,  at  $5.19S  for 
water  main  and  at  $1,260  for  paving  and 
replanking  bridge  approach. 

Beoton  Harbor,  Mich.- Bridge. — W.  H. 
Roney,  Mohadnock  Block,  Chicago,  IlL,  ac- 
cording to  reports,  at  about  $61,600  for  con- 
structing Joint  bridge  for  this  city  and  St 
Joseph.  The  complete  structure  will  be 
about  312  ft.  long,  consisting  of  one  swtnc 
span  200  ft  long  and  two  equal  approaci 
spans:  have  a  roadway  32  ft.  wide,  and  two 
sidewalks,  each  7  ft.  wide,  and  Babrtroe- 
ture  to  support  same.  The  approximate 
quantities  of  materia]  required  are  aa  fol- 
lows: Piles,  40  to  60  ft.  long,  23.000  Un.  ft: 
sheet  piling,  32  ft  long,  160,000  ft  b.  m.: 
common  timber,  18,000  ft  b.  m.;  drift  boKs. 
spikes,  etc.,  8,000  lbs.;  concrete.  1,800  eo. 
yds.;  structural  metal,  260  tons;  creosoted 
timber.  64,000  ft.  b.  m.;  creosoted  wooden 
block  pavement,  1,100  sq.  yds.;  electric  mo- 
tors,  2   25-h.   p.,  60-h.  p. 

Detroit,  Mich. — Sewers. — Langley  A  J«y- 
nes,  at  $27,476,  for  constructing  waterman 
Ave.  sewer.  Sec.  3,  and  at  $11,800  for  con- 
structing sewer  in  Fort  St. 

Iron  Mountain,  Mich. — Sewer. — J.  R  Hol- 
fetz.  Iron  Mountain,  at  $13,800,  for  OOB- 
structlng   2,866  ft   of  sewers. 

Quifport,  Miss. — Paving.  Sewers.— Oravea- 
Matthews  Shale  Brick  Co.,  BlrmingtMin. 
Ala.,  at  $122,536,  for  constructing  4e,M0  aa. 
yds.  of  brick  pavement  and  grout  lUler:  J. 
W.  G-urley  A  Co.,  Mobile,  Afii.,  at  $U.8n. 
for  constructing  storm  sewers. 

Missoula,  Mont. — Court  House.— WnHam 
Oliver  Bridge  Co..  Spokane.  Wash.,  at  tl68,- 
230,   for  constructing  county  court  houaa. 

Baltimore,  Md.— Bulkhead. — South  Balti- 
more Construction  Co.,  at  $4,028,  for  con- 
structing stone  and  timber  bulkhead  at  Cen- 
ter Pier,  Back  Basin,   for  city. 

Roswell,  N.  Mex. — Trenching,  Etc.- W.  C. 
Glenn  and  Ab.  Rich,  Joplin,  Uo.,  at  $S3.00«. 
for  excavation  and  construction  of  nine  mile* 
of  sewers  and  27  miles  of  water  mains:  dtr 
furnishes  the  material. 

Oswego,  N,  Y.— Bridge.— S.  W.  Bowles 
Construction  Co.,  New  York,  according  to 
reports,    at    $54,760,    for    construrling  bridg* 
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at  Vtica  St.,  for  city.  Subcontract  for  ma- 
sonry work  was  let  to  John  Henrlck,  Os- 
wtfo. 

Syracuse,  N.  Y.— Water  Pipe.— U.  S.  Cast 
Iron  Pipe  tt  Foundry  Co.,  at  t4S2.}35,  for 
fumlahlDK  pipe  for  new  conduit  line  to 
Skaneatefes  lAke.  Successful  bid  was  as 
follows:  Sec.  1,  1,780  tons  42-ln.,  2,«60  tons 
}0-in.,  2  tons  10-ln.,  and  36,000  lbs.  specials. 
at  $24.40  per  ton  for  pipe,  and  Z^  cts.  per 
lb.  for  castings.  Sec.  2,  4,765  tons  30-ln., 
1  ton  8-ln.,  and  18,000  lbs.  special  castlnKS, 
at  123.40  per  ton  and  2>^  cts.  per  lb.  for 
castings.  Sec.  3.  4,100  tons  30-ln.,  2  tons  10- 
ln.,  1  ton  6-in.  straight  pipe,  67  tons  30-ln. 
curved  pipe,  and  26,000  Ibe.  special  castings, 
at  $23.80  per  ton  for  straight  pipe,  $60  per 
ton  for  curved  pipe,  and  2%  cts.  per  lb.  for 
castings.  Sec.  4.  S,040  tons  30-ln.,  1  ton  6-ln., 
and  60,000  lbs.  special  castings,  at  $23  per 
ton  for  pipe,  and  2H  cts.  per  lb.  for  castings. 

Rome,  N.  Y.— Paving.— Warren  Bros.  Co.. 
at  $53,040,  for  constructing  bltulitblc  pave- 
ment tor  city. 

Cincinnati,  O.— Paving,  Sewer.— Quill  4 
Poos,  at  $17,532,  for  Improvement  of  Grace 
Ave.;  J.  E.  Mahoney,  at  >2,093,  for  sewer  In 
FWrvlew  Ave. 

Columbus  Barracks,  O.— Disinfecting  Plant. 
—Henry  F.  Romalne,  Jr.,  Columbus,  O.,  at 
$2,424.  for  building  and  $2,299  for  apparatus 
and  electrical  work  for  disinfecting  plant  at 
Columbus  Barracks. 

Columbus,  O. — Cement  Walks. — Indlanola 
Cement  Paving  Co.,  Columbus,  Henry  F. 
Romalne,  Jr..  Manager,  at  $3,200.  for  con- 
structing cement  walks  at  Ohio  State  Fair 
Grounds,   for  State   Board   of  Agriculture. 

New  Lexington,  O.— School  House. — Show- 
ers &  May,  Crooksvllle,  O.,  at  $80,000,  for 
erecting  high  school   for  this  city. 

Wakeman,  O.— Following  bids  were  re- 
celevd  June  4  on  the  reinforced  concrete  arch 
bridge  over  the  Vermillion  River  at  Wake- 
man,  O.,  for  Huron  County:  (1)  Michael 
Callan  &  A.  C.  Schultz,  $19,426.  (2)  Louis 
P.  Battefeld.  Bucyrus,  O.,  $20,800.  (3)  Mas- 
ters and  Mullen  Construction  Co.,  Cleveland, 
$1«.722.  (4)  C.  S.  Lambie  &  Co.,  Pittsburg, 
$16,284.  (0)  Watson  &  Son,  Minerva,  O., 
$16,012.  (6)  Schilllnger  Bros.  A  Co.,  Colum- 
bus (contract  awarded).  $15,055.  (7)  Capital 
Construction  Co.,  Columbus,  O.  (on  alternate 
plan),  $17,671.  (8)  Home  Engineering  Co., 
Canton,  O..  $18,034;  Home  Engineering  Co. 
(alternate  plan  for  concrete  bridge),  $18,866; 
Home  Engineering  Co.  (alternate  plan  for 
stetl  brldgtO,  $14,784.  (9)  Modem  Construc- 
tion Co..  Fremont,  O.  (for  six  alternate  plana 
on  steel  bridges),  $14,782  to  $17,870.  (10) 
Hunklns  Bros.  Construction  Co.,  Cleveland. 
$18,440.  All  bids  unless  otherwise  designated 
are  based  on  engineer's  estimate  of  quanti- 
ties and  on  engineer's  plans.  The  bridge  is 
a  three-hinged,  open  spandrels,  ribbed  arch 
of  146  ft  span  and  220  ft.  over  all  and  carries 
an  18  ft.  roadway  with  reinforced  concrete 
floor.  Wilbur  J.  Watson,  Engineer,  Cleve- 
land, O. 

Stsubenvllle,  O.— Sidewalk,  Sewers.— Sam 
(^plta,  at  $1,109,  for  cement  sidewalk,  and 
$1,289  for  three  sewers. 

Reading,  Pa. — Paving.— Cunningham  ft 
Wherty.  Mahoney  City,  Pa.,  at  $2.06  per 
sq.  yd.  for  paving  Center  SL  with  Porter 
block. 

Knoxvltle,  Tann. — Sewers. — Long  &  Price, 
for  sanitary  sewers  in  Broadway  and  Asy- 
lum Ave.:  J.  A.  Abler  Plumbing  Co.,  for 
sewer  In  Oak  Ave. 

Cameron,  Tex. — Bridge.— C.  O.  Horton, 
Austin,  Tex.,  for  bridge  over  Elk  Creek  at 
Waco  Crossing  for  the  county. 

Houston,    Tex Bridges. — Roanoke    Bridge 

ft  Iron  Co.,  Roanoke.  Va..  at  about  $40,000, 
for  constructing  several  railway  bridges  In 
Texas. 

Salt  Lake  City,  Utah — Bridge.— William 
Doyle,  Ogden,  at  $4,742,  for  constructing 
concrete  bridge  at  mouth  of  Ogden  Canyon. 

Salt  Lake  City,  Utah.— Sewers.- Davis  ft 
Heuser,  at  $1.66  per  lin.  ft.,  for  constructing 
1.477  ft.  of  sewer  In  Sewer  Extension  No. 
170;  James  Kennedy,  at  $1.28  per  lln.  ft.,  for 
4,1()4  ft.  of  sewer  in  Sewer  Extension  No. 
192,  and  $1.31  per  lln.  ft.  for  4.780  ft.  of 
sewer  in  Sewer  Extension  No.  194. 

Rapldan,  Va.— Bridge.— Canton  Bridge  Co.. 
Canton,  O.,  at  $7,366,  for  erection  of  steel 
bridge  with  stone  piers  over  Rapldan  River 
for  county. 

Everett,  Wash.- Bridge— C.  G.  Seely, 
Denver,  Colo.,  at  $7,887.  for  erecting  steel 
wagon  bridge  over  Skykomlsh  River  at  Sul- 
tan for  county.  Bridge  is  to  be  Baltimore 
truss,  240  ft.  span,  with  concrete  piers  and 
pile  trestle  approaches. 

Prince  Rupert,  B.  C— Railroad  Work.— 
Advices  from  this  city  state  that  Foley. 
Welch  &  Stewart,  who  have  the  contract 
for  building  several  sections  of  the  Grand 
Trunk    Pacific    Ry.,    have   awarded    subcon- 


tracts to  Nell  Keith,  Winnipeg.  Man.,  Mac- 
Donald  ft  MacAUster,  M.  Shady,  Smith 
Bros.,  Kenora,  and  Stein  Harstone.  Contract 
for  clearing  right  of  way  on  Copper  River 
end  of  Kltimaat  Branch  is  stated  to  have 
been  let  to  Craig  Bros.,  at  present  engaged 
on  clearing  work  at  Prince  Rupert. 

PROp:CTED  WORK. 
Bridges. 

Items  Arranged  Alphabetically  by  States. 

San  Diego,  Cal.— Plana  and  speclflcatlona 
have  been  completed  for  a  360  ft.  bridge 
over  the  San  Diego  River  and  bids  for  the 
work  will  be  asked  shorily. 

Bridgeport,  Conn.— Agreement  Is  reported 
to  have  been  reached  between  N.  Y.,  N.  H. 
ft  H.  R  R.  and  city  ofllclals  whereby  the  lat- 
ter will  start  construction  work  before  next 
fall  on  the  new  bridge  over  the  Fequonnock 
River  at  Congress  St.  A  $350,000  bond  issue 
has  been  provided  for  this  and  other  work. 
M.   F.   McKenna  is  City  Engineer. 

New  Haven,  Conn. — City  Council  has  been 
petitioned,  to  erect  a  new  bridge  over  West 
River  at  Edgewood  Ave. 

St.  Augustine,  Fla. — City  Clerk  Is  reported 
to  be.  calling  for  bids  for  constructing  con- 
crete bridge  over  Maria  Sanchez  Creek  at 
South  St. 

Mason  City,  la. — A  concrete  bridge  will 
probably  be  built  over  Willow  Creek  by  this 
city. 

Aurora,  III. — Council  has  adopted  plans  of 
TIbbets  &  O'Hagcn,  Bridge  Engineers,  for 
the  new  Fox  St.  bridges.  Plans  provide  for 
reinforced  concrete  arched  structures  with 
three  spans  In  each  bridge  60  ft.  wide,  and 
a  roadway  of  40  ft.  The  walks  are  10  ft.  In 
width.  The  cost  of  the  new  bridges  and 
removing  the  present  steel  structure  now 
in  service  will  come  to  approximately  $66,- 
000. 

Danville,  III. — Resolution  is  before  City 
Council  providing  for  construction  of  bridges 
over  Stony  Cruck  at  Harrison  and  Cleveland 
Sts.,  at  a  cost  of  $4,000. 

Maywood,  III.— Village  Board  has  decided 
to  build  a  new  bridge  over  the  Desplaines 
River  at  Lake  St. 

Belleville,  Ill.—County  Commissioners  have 
decided  to  reconstruct  wagon  bridge  over 
Okaw  River  at  New  Athens,  which  was  dam- 
aged by  recent  floods. 

Pert  Wayne,  Ind.— Ordinance  Is  before 
Council  favoring  the  construction  of  two  new 
bridges  in  the  city,  one  between  the  Lake- 
side bridge  and  the  State  St.  bridge  and 
another  between  the  Lakeeide  bridge  and 
the  Walton  Ave.  bridge. 

VIncennes,  Ind. — Commissioners  of  Knox 
and  Daviess  Counties  have  been  asked  to 
erect  a  joint  bridge  over  White  River  near 
Edwardsport.  According  to  estimates  of 
County  Surveyor  J.  S.  Splker,  the  bridge 
can  be  buHt  for  $16,000. 

Meridian,  Miss.— W.  G.  Wetmore,  City  En- 
gineer, has  plans  under  way  for  a  reinforced 
concrete  bridge  at  8th  St. 

BernldJI,  Minn. — City  is  to  erect  a  steel 
bridge  over  the  Mississippi  River.  Bridge, 
according  to  plans  of  City  Engineer  Stoner, 
will  consist  of  three  spans  of  46H  ft.  each, 
with  concrete  floors,  and  will  cost  about 
$6,500. 

Springfield,  Mo. — City  Engineer  Horton  has 
completed  plans  for  bridges  to  be  erected 
over  the  Jordan  at  Boonvllle  St.  and  Main 
St. 

Dolgevllie,  N.  Y. — Special  election  may  be 
held  to  vote  on  the  construction  of  a  bridge 
over  East  Canada  Creek  at  Van  Buren  St. 
The  bridge  will  cost  about  $20,000. 

Cincinnati,  O.— Ordinance  is  before  Council 
providing  for  issuing  of  $25,000  of  bonds  for 
building  8th  St.  bridge. 

Springfield,  O — Osborne  Engineering  Co., 
Cleveland,  O.,  is  preparing  plans  for  pro- 
posed $40,000  bridge  to  be  erected  over  Buck 
Creek  at  Nelson  St.  by  the  Board  of  Public 
Service  of  this  city. 

Cleveland,  O. — Erie  R  R..  J.  Burke,  Engi- 
neer M.  of  W..  Cleveland,  has  notified  city 
that  It  will  replace  Its  old  swing  bridge  near 
the  Central  blast  furnace  with  a  modem 
structure  of  the  rolling  lift  type.  Estimated 
cost  is  $100,000. 

Portland,  Ore. — City  Engineer  Taylor  has 
prepared  plans  for  proposed  bridge  to  replace 
the  old  Madison  St.  structure. 

.  Dallas,  Tex. — According  to  press  reports 
Dallas  (jounty  will  have  to  expend  $100,000 
to  replace  the  county's  bridges  which  have 
been  washed  out  by  the  recent  Trinity  River 
flood. 

Wheeling,  W.  Va.— Special  meeting  of 
Council  may  be  called  to  take  steps  for  se- 


curing   preliminary    plans    for    Market    St. 
Creek  bridge. 

RaJlroads 

Items  Arranged  Alphabetically  by  States. 

Theba,  Arlx. — Surveys  have  been  made  and 
capital  is  being  secured  for  the  line  which 
the  AJo  Valley  R.  R  proposes  to  build  a  line 
from  Theba,  where  connection  is  to  be  made 
with  the  Southern  Paclflc,  south  to  the  AJo 
mines,  and  thence  to  the  Mexican  border, 
about  125  miles. 

Washington,  D.  C— Washington  &  West- 
em  R  R  Co.  has  been  granted  an  extension 
of  18  months  in  which  to  complete  its  line 
from  Georgetown,  some  4H  miles  to  Kensing- 
ton, where  a  connection  will  be  made  with 
Baltimore  ft   Ohio  R   R 

Louisville,  Oa.— The  Cotton  Belt  Ry.,  re- 
cently organised,  proposes  to  the  construc- 
tion of  a  railroad  from  Louisville,  northeast 
via  Vldefte  and  Weinsboro,  to  a  point  near 
Shell  Bluft  La.ndlng  on  the  Savannah  River, 
about  50  miles.  Frank  R.  Durden.  of  the 
Durden  Pine  Co.,   Savannah,  is  president. 

Twin  Palls,  Idaho.— Idaho  A  Nevada  R  R 
Co.,  which  propo.ses  to  build  a  railroad  from 
Twin  Falls  to  Wells,  Nev.,  has  filed  its  ar- 
ticles of  incorporation.  Surveys  for  the  road 
were  completed  sometime  ago  and  its  grad- 
ing work  was  to  be  staried  early  In  June. 
The  road  la  to  be  114  miles  long,  and  has  iu 
principle  ofHces  In  Boise.  H.  L.  Holllster, 
Chicago,  III.,  Is  President;  R  M.  McCollum, 
Twin  Fails,  Is  Secretary. 

Chicago,  III. — J.  P.  Goodrich,  Receiver  of 
the  Chicago.  Cincinnati  &  Louisville  R  R. 
has  requested  authority  to  Issue  $1,500,000 
of  certificates  to  provide  for  repairs,  equip- 
ment, new  terminals  and  to  pay  labor  claims. 
R  P.  Dalton.  355  Dearborn  St..  Chicago,  IU., 
is  General  Superintendent. 

Hlbblng,  Minn. — Duluth,  Mlssabe  &  North- 
em  Ry.,  H.  L.  Dresser,  Chief  Engineer,  Du- 
luth. Minn..  Is  stated  to  be  planning  the 
construction  of  a  large  storage  yard  just 
west  of  this  place.  About  20  miles  of  track 
will  be  laid,  and  coal  docks,  round  house 
and  an  engine  house  constructed. 

Ludlngton,  Mich. — Grand  Rapids  ft  North- 
western R  R.,  of  Ludlngton,  has  flled  a 
morigage  for  $5,000,000  to  secure  funds  for 
building  its  projected  road  between  this  city 
and  Grand  Rapids.  Eastern  capital  is  re- 
ported to  be  behind  the  proposition. 

Owosso,  Mich. — Grand  Trunk  Ry.,  T.  T. 
Irving.  Resident  Engineer.  Detroit,  Mich., 
proposes  to  build  an  extension  to  the  Six 
Mile  Creek  coal  mines.  The  extension  will 
be  about  10  miles  long  and  will  cost  about 
$80,000.  It  is  also  possible  that  the  road 
may  be  extended  for  four  miles  additional 
to  New  Lothrop  and  the  Haxelton  coal  fields. 

Lake  Hopateong,  N,  J. — Advices  from  New 
Tork  report  that  the  Delaware,  tAckawanna 
ft  Western  R  R,  Lincoln  Bush,  Chief  Engi- 
neer, Hoboken,  N.  J.,  opened  bids  May  30 
on  the  construction  of  the  proposed  cut-off 
from  Lake  Hopateong  to  a  point  Just  west 
of  the  Delaware  Water  Gap.  The  cut-off 
will  be  28H  miles  long  and  will  cost  about 
$10,000,000. 

Pioneer,  O. — Col.  Jerry  Boynton,  Grand 
Rapids,  Mich.,  is  promoting  project  for  the 
construction  of  a  railroad  from  this  place  to 
Grand  Rapids. 

Poy  SIppI,  Wis, — Wisconsin  ft  Northwest- 
em  Ry.  Co.  has  been  organised  to  build 
eight  miles  of  road  from  Red  Granite  to 
this  place.  John  Mollatt  Is  President,  C.  A. 
Benedict  Is  Secretary,  and  H.  W.  Colt  is 
Treasurer.  Arrangements  are  said  to  have 
been  made  with  the  Northwestern  road  to 
furnish  Its  crew  of  surveyors  to  begin  lay- 
ing out  the  right  of  way  next  week. 

Baker  City,  Ore, — Work  Is  to  be  started 
about  July  1,  according  to  advices  from  this 
city,  on  the  construction  of  the  Etegle  Valley 
R  R.  The  road  will  be  narrow  gage,  ex- 
tending from  Baker  City  to  a  rich  mining 
district  70  miles  into  the  Interior,  where  it 
will  tap  the  Eagle  and  Pine  Valleys  and  the 
rich  copper  country  northwest  of  this  city 
in  the  (Cornucopia  mountains.  A.  B.  Jacobs, 
Cincinnati,   O.,  Is  promoting  the  project. 

Electric  Railways. 

Items  Arranged  Alphabetically  by  States. 

Little  Rock,  Ark.— Local  press  reporis 
ouote  President  C.  J.  Kramer,  of  the  Little 
Rock  A  Hot  Springs  Interurban,  as  stating 
that  actual  construction  of  the  line  Will  be- 
gin within  60  days. 

Paris,  Ark. — Construction  of  proposed  Paris 
and  Sublaco  interurban  line  is  to  be  started 
In  September,  according  to  a  statement  of 
G.  G.  Dandridge.  of  Paris.  Projected  length 
is  over  six  miles. 
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Monrovia,  Cal — H.  KinihenschlaKer,  >  Mon- 
rovia, has  applied  for  franchises  for  a  double 
track  electric  railway  on  several  streets  of 
this  city. 

San  Franclaeo,  Cal.— A.  W.  Maltby  and 
Joseph  Napthaly  have  been  gi&nted  fran- 
chise to  construct  and  operate  an  electric 
rftUway  through  the  tunnel  which  penetrates 
the  Berkeley  bills,  connecting  Alameda  and 
Contra  Costa  Counties. 

Colorado  Sprlrm*,  Colo.— The  Kansas-Col- 
orado Ballway  Co.,  capitalization  $6,000,000, 
and  the  Colorado  Transportation  Co.,  capital- 
isation )S.O00,OOO,  liave  b>;en  organised  to 
build  an  electric  line  from  Garden  City,  Kan., 
up  the  Arkansas  Valley  to  Canon  City,  Colo- 
rado Springs  and  Denver.  Power  and  water 
will  be  furnished  all  towns  on  the  route. 
Incorporators  of  both  companies  are:  A.  H. 
Atwater,  Canon  City,  Colo.;  J.  A.  Lockhart, 
Roctar  Ford  and  Colorado  Springs,  Colo.; 
K.  W.  Patterson  of  La.  Junta,  Colo.,  and  A. 
H.  Warner  and  Andrew  Russell  of  Garden 
City,  Kan.  They  will  be  directors  for  the 
first  year,  along  with  former  Gov.  Alva 
Adams  and  A.  M.  McClelland  of  Pueblo, 
Colo.;. J.  O.  McDonald  of  Florence,  Colo.;  J. 
N.  Beatty  of  Colorado  Springs;  Donald  Mc- 
intosh of  tas  Animas,  Colo.;  W.  C.  Cloud  of 
Lamar,  Colo.;  W.  P.  Humphrey  at  Syracuse, 
Kan.,  and  W.  O.  Bourne  of  Scott  City,  Kan. 

Grand  Junction,  Colo.— Morris  K.  Dover' 
eaux  and  Gugene  Sunderlln,  eastern  cap- 
italists, have  applied  to  the  City  Council 
for  a  franchise  to  construct  a  street  railway 
in  Grand  Junction.  They  agree  to  have 
three  miles  In  operation  In  one  year  and  to 
start  construction  work  Oct  15. 

Danville,  III — Danville  &  Southeastern  Ry. 
Co.,  L.  E.  Fisher,  General  Manager,  has  ap- 

{)Iled  for  franchises  on  a  number  of  streets 
n  this  city. 

Freeport,  III — Residents  of  this  place  are 
taking  steps  to  secure  the  construction  of 
an  Interurban  railroad  from  Freeport  north- 
ward through  the  villages  of  CedarviUe,  Red 
Oak,  Buena  Vista  and  Orangevllle,  III.,  and 
to  Monroe,  Wis.,  a  distance  of  about  85 
miles.  C.  C.  Zimmemuin  and  Henry  Rich- 
art,  Cedarvllle,  HI.,  are  interested. 

Fort  Wayne.— Fort  Wayne  &  Springfield 
Ry.  Co.  Is  considering  extending  its  Une 
from  Decatur,  Ind.,  to  Lima,  O.,  iiasslng 
through  SpencervIUe,  Mendon  and  Bockford. 
Total  length  of  route  Is  50  miles. 

Qary,  Ind. — Gary  and  Southern  Traction 
Co.  has  been  incorporated  with  capital  stock 
of  $10,000  to  operate  traction  line  between 
Gary  and  Crownpoint.  John  Brown,  Crown- 
point;  Warren  Bicknell,  Cleveland,  O.;  H. 
W.  Seaman,  Clinton,  la.,  and  Frank  M.  Clark 
and  Henry  C.  Wood,  Chicago,  are  Interested. 

Hobart,  Ind.— Garry-Hobart  Electric  Ry. 
Co.,  of  Gary,  liaa  been  Incorporated.  Capital 
stock  is  $10,000  and  company  proposes  to 
operate  a  line  in  and  between  the  cities  of 
Gary.  Liverpool,  East  Gary  and  Hobart.  The 
direetora  are:  L.  Clark  Wood,  T.  M.  Camp- 
bell, Samuel  A.  Muhlhauser,  William  Earle 
and  Carroll  A.  Teller. 

Indianapolis,  Ind.— With  principal  offlees  in 
this  city  and  capital  stock  of  $10,000  the 
Indianapolis,  Cloverdale  &  Terre  Haute 
Traction  Co.  has  taken  out  new  articles  of 
Incorporation  and  proposes  to  operate  a  trac- 
tion line  In  and  between  the  cities  of  Indian- 
apolis, West  Newton.  Mooresvlllei  Gasbure, 
Monrovia,  Hall,  Eminence.  Cloverdale,  Pol- 
and, Ashvllle,  Brazil  and  Terre  Haute.  The 
directors  are:  E.  M.  Bowman.  H.  F.  Butze, 
Samuel  P.  Axtell,  William  L.  Cooke  and 
Harry  C.  Sandresky. 

Columbus,  Mont. — Preliminary  surveys  are 
now  under  way  for  the  Interurban  line  which 
the  Stillwater  Power  &  Ry.  Co.  proposes  to 
construct  from  Columbus  to  Cooke  City,  fol- 
lowing the  Stillwater  River.  It  is  stated  that 
construction  work  will  be  started  this  year 
Power  will  be  developed  from  two  falls  on 
the  Stillwater.  Willard  Bennett,  Helena, 
Mont.,  Is  President  of  the  Stillwater  Power 
&  Ry.  Co. 

Excelsior  Springs,  Mo — City  Council  has 
granted  a  franchise  to  Excelsior  Springs  & 
Suburban  Ry  Co.  to  operate  an  electric  line 
from  the  electric  light  plant  to  the  C,  M.  & 
St.  P.  station,  a  distance  of  1^  miles.  Work 
will   begin  at  once. 

Guthrie,  Oklii.— The  Guthrie  &  Interurban 
Ry.  Co.  of  GMthrie.  with  $100,000  capital 
stock,  has  been  chartered  to  build  a  line 
from  Guthrie  to  a  point  on  the  Cimarron 
River,  five  miles  out,  at  an  estimated  cost 
of  $20,000  per  mile.  The  incorporators  are: 
C.  R.  Renfro.  F.  E.  Houghton,  F.  Q.  Grow 
and  R.  E.  Overton  of  Guthrie,  and  E.  C 
Brown  of  St.  Louis. 

Mutual,' Okla.—E.  O.  McCance  of  Mutual 
Is  promoting  the  Canadian  Valley  R.  R.,  an 
electric  Interurban  enterprise,  to  be  con- 
structed from  Mutual  to  Woodward  and 
thence  northward  to  Fort  Supply,  where  the 
new  Oklahoma  Insane  asylum   was   recently 


established.     Farmers  along   the   route  are 
Interested  in  the  proposition. 

,r^""",„W"""'  Wash.- The  Walla  Walla 
Valley  TracUon  Co.,  operaUng  the  street 
railway  and  the  line  to  Milton,  Ore.,  has 
applied  to  the  County  Commissioners  for  a 
franchise  over  the  county  roads  from  the 
south  limits  of  the  city  to  the  north  side  of 
the  Rensom  Clark  donation  claim. 

Appleton,  Wis.— Wisconsin  TracUon,  Light, 
Heat  &  Power  Co.,  John  S.  Beggs,  Presi- 
dent, Milwaukee,  is  to  extend  its  local  street 
car  line  for  a  distance  of  about  two  miles. 

Cheyenne,  Wyo.— T.  A.  Cosgriff,  Cheyenne, 
has  applied  for  franchise  for  street  railway 
in  this  city. 

Sewers. 

Items  Arranged  Alphabetically  by  States. 

Prescott,  Ark.— Ordinance  Is  before  City 
Council  for  organization  of  a  sewer  district 
practically  covering  entire  town. 

^  ^"t,  *■"  *"••  <P-  O-  **■••  S*"  <•<>••). 
Cal.— Trustees  may  call  elecUon  to  vote  on 
bond  Issue  for  constructing  sewers. 

Bridgeport,  Conn.— Herlng  &  Fulhsr,  Con- 
sulting Engineers,  New  York,  have  made  a 
report  to  tne  Sewer  Commission  on  the  pro- 
posed new  sewer  system  for  this  city.  A 
bond  issue  may  be  recommended  for  the 
X?!;H!»y'''S.*'  '''"  involve  the  expenditure  of 
$760,000.  George  M.  Karnes  is  a  member  of 
the  Commission. 

.of SSjf'^'/'?'  9«--rC»ty  has  voted  tof  issue 
$30,000  of  bonds  for  sewer  extensions  and 
street  Improvement. 

Qrundy  Center,  la — Chas.  P.  Chase  Engi- 
neering Co.,  Clinton.  la.,  is  making  surveys 
for  a  sewer  system  for  this  city. 

Hamburg,  la — Mayor  O.  P.  Redshaw  will 
probably  ask  Council  to  take  steps  to  secure 
estimates  for  constructing  sewer  system  in 
city. 

Aledo,  III.— City  is  to  at  once  take  final 
action  for  construction  of  $16,500  sewer 
system.     W.   T.  Church  is  Mayor. 

Fulton,  III.— City  Council  has  been  peti- 
tioned to  bond  for  $5,000  for  constructing 
sewers. 

Falrbury,  III.— Extension  of  city  sewer  sys- 
tem is  advocated. 


con- 
to 


Logansport,  Ind — Board  of  Works  is  01 
sidering  constructing  sewer  In  E2ast  End 
cost  about  $8,000. 

South  Bend,  Ind — Board  Public  Works  will 
have  hearing  June  12  on  constructing  trunk 
sewer  In  Prairie  Ave.  A.  J.  Hammond  is 
City  Engineer. 

Marlon,  Ind.— Estimates  are  being  made  bv 
Thomas  Petrle,  City  Civil  Engineer,  for  pro- 
posed northwestern  sewer. 

Princeton,  Ind — Assistant  City  Engineer 
Campbell  has  completed  plans  for  sanitary 
sewer  system  for  city. 

Shelbyvllle,  Ind — City  Council  is  to  engage 
engineer  to  prepare  plans  and  specifications 
for  the  building  of  a  general  sewer  system 
in  this  city. 

Cofreyvllle,  Kan.— City  Council  has  adopted 
specifications  for  a  septic  tank  for  sewer 
Districts  Nos.  1  and  3.  Tank  will  be  96x50 
ft.   In  size  and  will  cost  over  $10,000. 

Flint,  Mich. — Council  has  voted  to  con- 
struct five  new  sewers  in  the  1st  and  6th 
Wards. 

South  Range,  Mich.— Village  Clerk  has  re- 
ceived plans  and  specifications  for  proposed 
sewer  system,  which,  however,  will  probably 
not  be  constructed  this  summer. 

Virginia,  Minn.— Council  Is  being  petitioned 
■  '^ull("  — • —  -' • 


V  ¥.  •  ■""•"• — ^^wuinjii  is  uuuiK  peiiiionea 
to  build  system  of  sanitary  sewers  the  pres- 
ent season  throughout  entire  northwestern 
portion  of  the  city. 

Columbia,  Miss — A  $50,000  bond  issue  has 
been  voted  for  installing  sewer  system,  water 
works  and  light  plant. 

Jackson,  Miss — Ordinance  has  been  before 
Council  providing  for  $196,000  bond  Issue  for 
extending  sewers,  Improving  water  works, 
etc. 

Meridian,  Miss — W.  G.  Wetmore,  City  En- 
gineer, has  completed  surveys  for  proposed 
sewer  to  Masonic  Home,  north  of  city. 

St.  Joseph,  Mo. — Ordinance  is  now  in  prep- 
aration for  a  $260,000  bond  Issue  for  sewer 
extensions  and  repairs. 

Dillon,  Mont — A  12-ln.  sewer  is  to  be  con- 
structed in  Sewer  District  No.  4  at  a  cost 
of  $4,585.    J.  B.  Poindexter  is  City  Clerk. 

Waterloo,  N.  Y — The  village  has  voted  an 
appropriation  of  $100,000  for  the  construction 
of  a  sewer  system  and  disposal  plant.  Bids 
for  the  work  are  now  being  Uken.  Morrison 
&  FSarrlngton,  Inc.,  are  the  Engineers,  613 
Dlllage  Bldg.,  Syracuse,  N.  Y. 

Syracuse,  N.  Y — Intercepting  Sewer  Board, 
Glen   D.   Holmes,   Chief  Engineer,   has  com- 


pleted plans  and  specifications  for  iht  Im- 
provement of  the  OnondaM.  Creek  from 
Spencer  St.  to  South  Ave.^Work  wlU  eon 
about  $76,000. 

Point  Pleasant,  Pa — Borough  Council  hu 
appointed  committee  to  submit  plana  tm  a 
sewer  system. 

David  City,  Neb — A  $17,000  bond  Issue  hu 
Sfifi^i,^"'.??  '°L  constructing  sewer  syrtem. 
which  will  probably  be  built  thU  rear. 

Lancaster,  N._  Y.— Sewer  Commiaslonen 
have  appointed.  Fairchild  &  GatcheU  as  ra- 
pervlslng  engineers  for  the  buUdlng  of  the 
r^  ^^,'?SF^^^'^^'"  here  which  is  to  coat 
S^"L*^Vu"l1t.  "^  "'"^  """^  ^'"^'i 

Columbus,  0.— Board  PubUc  Service  hu 
adopted  plans  and  speclficaUons  for  con- 
structing  sewer   in    SulUvant  Ave.   and  bids 

S  i>;s*nn'?h!^  k"*"  **  "'IP^',  *-°  »PPn>prlaUon 
Of  $56,000  has  been  made  for  the  work. 

tJ^''"R*  Vernon,  O.— Rlggs  &  Sherman,  To- 
ledo,  O.,  are  preparing  plans  and  estinutes 

is°'abSut*'io':JSj.""  '"'  """  ='^-     ^«>''"'"™ 

m^nTr'  SSuil.l^'seTe.^"''  '""'  """^ 
^S***!il^^lJ* — Jardlno,  Brewer  &  Tomlin- 
EV£''i'.'i5.°'*'®-„*'  *B^S9.  were  reportSlo 
be  low  bidders  May  28  for  constructing  3?M« 
ft.  of  Honey  Creek  sewer. 

Urbana,  O.— Plans  are  being  made  for 
sewer  system  for  this  city. 

h«^Vn'"i»n"'^V.''"-~*'*,!«  Health  Departm«.t 
has  taken  action  on  the  projected  seweiage 
J^SIVI^M^  of  following  towns  and  Sl- 
oughs  in   the    state,   local   officials   of  which 

^",J'*T,*''^™S"«^,  'o^-  further  InfoAnTttJS- 
Denr  Borough,  plans  for  sewage  disposal 
works  approved;  Indiana  Borough,  plansfor 
sewage  disposal  approved;    Mercer  borough 

Swii°V^'  "1^"'  ''«  prepared  for  dlspoaJ; 
f^^  Borough,  permission  to  consbwt 
^2n^  «T!**?r  "ewer- must  plan  disposal: 
Sf?J„\i°"''  Borough,  decree  fortiddlng^w 
S««?.*'S£  "".'*"  £•»"«  «re  made  for  dl»- 
rX„L^"' A*il""u  Brackenrldge  and  Natrom 
Boroughs,  Allegheny  County,  suggested  to 
unite  In  large  sewer  plant;  Palm?m.n  Car? 
S2?v,S°"w'''.  "■»."«  '"'^  sewage  dta^^ 
Sta^f  V„J^*^"""'?,  BorougK.  muitsubSt 
S&SS  /""  sewage  disposal;  Kane  Boroi^, 
ElSS'  iST  ■e'^8«  disposal  approved;  Weto- 
pSSl  prepare  plans  for  sewage  dta- 

..f^*r!?.  (P-  O-  station,  Knoxvllle).  Tenn— » 
$130,000   bond   issue  his   been    vot^    by  thta 

impn^in^u.''-   "''""*  """   "'"''   <'««««»,«« 

K^??'*.""*"'  Tex.— -Coleman  Sewer  Co.  has 
been    incorporated.      Capital    stock   Is  $l.000 

s.  Bowen  and  J.  M.  Sewell. 
hJjfii  h?''*  ^}}^'  Ut'h.— Ordinance  has  been 
!««?«     iSinTfto"    *°  .l"*"!?"    »    proposition    to 
iSfn,?.  WOO.OOO    worth    of    water    and    sewer 
bonds  to  a  vote  of  the  people. 

Beillngham,  Wash.— City  Council  has 
passed  resolutions  for  constructing  a  roncnU 
outlet  on  C  St.  from  Holly  to  Laurel  anothe? 
s7  ^nSTn"  .^1  ."2'"^  '«""  Champion  tTc 
and  E^  Sts  section  between  C 

fr,^°i?Th,  Wis.-City  has  voted  a  $J,00«  loan 
for  building  concrete  storm  water  sewers. 


SANITARY  SEWERS. 

Waterloo.  Seneca  Co..  X.  T. 

Sealed  proposals  will  be  received  by  the 
President  of  the  VlUage  of  Waterloo.  N.  T  . 
until  noon  of  July  1st.  1908.  for  furnishlnj: 
the  materials  and  constructing  a  system  'J 
sewers  with  sewage  disposal  plant  for  said 
village.  The  work  wiU  cover  about  fourteen 
miles  of  vitrified  pipe,  six  to  twenty  Inch«. 
with  trenching  for  same,  four  to  sixteen 
feet  deep,  with  manholes,  flush  tanks,  river 
crossing  and  septic  tank.  Proposals  wHl  hv 
received  for  the  sewers  and  septic  tank,  sep- 
arately and  combined. 

Plans,  specifications  and  form  of  roousct 
may  be  obtained  of  the  Village  President  or 
from  the  engineers,  Morrison  St  Fkrrington. 
Syracuse,  N.  Y. 

Proposals  must  be  accompanied  by  certl(l«d 
check  for  two  thousand  dollars  that  bidder 
will  execute  contract;  and  contractor  wiU 
furnish  bond  for  twenty  thousand  doUars  for 
due  performance  of  contract.  The  right  to 
reject  any  and  all  bids  Is  reserved. 

June  4,  1908. 

JOHN  KROPF. 
2<-St  VlUage  PresldMl. 
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CONCRETE  PAVEMENTS. 


Bozeman.  Montana. 

Sealed  proposalB  will  be  received  at  the  ot- 

■  flee  of  the  undersigned  in  the  City  of  Boxe- 

man.   Montana,   until   7:30  o'clocli   p.   m.    on 

the  2d  day  of  July.  1908.  for  the  construction 

.  of  concrete  pavements  on  Main  street  In  said 

city  from  Wallace  avenue  to  Fourth  avenue. 

twenty-five  thousand   (25.000)   square  yards, 

more  or  less. 

Said  proposals  shall  be  for  doing  the  work 

In    accordance   with    the   plans   and   general 

.  specifications  on  file  In  this  office,  and  which 

may   also  be  seen  at  the  office  of   the  City 

Engineer. 

Bach  proposal  must  be  accompanied  by 
specifications  In  detail  as  to  the  proposed 
method  of  construction  and  ■  materials  to  be 
used. 

Proposals  should  be  made  upon  the  forms 
.  attached  to  the  general  apeclflcatlons  and 
must  be  accompanied  by  a  certified  Chicago 
check  for  one  thousand  (Jl.OOO)  dollars,  pay- 
able to  the  City  Treasurer  of  the  City  of 
Bozeman. 

The  right  is  reserved  to  reject  any  or  all 
bids.  By  order  of  the  City  Council.  June 
4th,   1908. 

H.  H.   HOLLOW  AY. 
24 -3t  City  Clerk. 


PROPOSALS  FOR  EXTENSION  OF     F 
FILTRATION  WORK. 

Pittsburg,   Pa.,  June  10th.  1908. 

I.  Sealed  bids  or  proposals  for  the  con- 
struction of  filters,  pipe  gallery,  conduits, 
piping,  fixtures  and  appurtenances  in  O'Hara 
Township,  Allegheny  Connty,  Pennsylvania, 
for  the  City  of  Pittsburg,  and  endorsed 
"Proposal  for  Extension  of  Filtration  Works. 
Contract  11,  Bureau  of  Filtration.  Depart- 
ment of  Public  Works,"  will  be  received  at 
the  office  of  the  City  Controller,  Municipal 
Hall,  Pittsburg,  Pa.,  until  10:00  a.  m,.  Mon- 
day, the  twenty-ninth  day  of  June.  1908,  and 
will  be  publicly  opened  and  read  in  Com- 
mon Council  Chamber,  Municipal  Hall,  on 
Monday,  the  twenty-ninth  day  of  June,  1908. 
at  10:15  a.  m. 

n.  AU  bids  shall  be  made  upon  the  blank 
forms  of  the  proposal,  attached  to  the  con- 
tract and  specifications,  to  be  obtained,  on 
and  after  Wednesday,  the  tenth  (10th)  day 
of  June.  1908.  at  the  City  Office  of  the 
Bureau  of  Filtration,  in  Municipal  Hall. 
Pittsburg,  Pennsylvania. 

in.  Each  proposal  shall  l>e  accompanied 
by  a  le^lly  executed  bond,  of  a  security  or 
trust  company,  which  has  compiled  with  the 
City  Ordinances,  in  reference  to  furnishing 
bonds  for  city  contracts,  to  the  amount  of 
two  hundred  thousand  (»200,000)  dolUrs, 
which  shall  be  held  as  security  for  the  exe- 
cution and  faithful  performance  of  the  con- 
tract. 

IV.  Blue  prints  of  contract  plans  and 
copies  of  the  specifications  can  be  seen  at 
the  office  of  the  Department  of  Public  Works. 
Municipal  Hall.  Pittsburg.  Pennsylvania,  and 
also  at  the  Field  Office  of  the  Bureau  of 
Filtration,  near  the  site  of  the  proposed 
work,  in  O'Hara  Townshlo,  Allegheny,  Penn- 
sylvania: also  at  the  office  of  Englneerlng- 
Contmctlng,  SB6  Dearborn  St.,  Chicago,  111. 

A  limited  edition  of  the  printed  pamphlets 
of  contract  arid  speclficaUons  and  of  blue 
prints  of  contract  plans  can  be  obtained  at 
the  City  Office  of  the  Bureau  of  Filtration, 
m  Municipal  Hall.  Pittsburg.  Pennsylvania, 
by  bona-fide  Intending  bidders;  but  in  each 
case  a  deposit  of  ten  (»10.00)  dollars  will  be 
required  for  each  copy  of  the  pamphlet  and 
of  fifty  ($60.00)  dollars  for  each  set  of  con- 
tract blue  prints  so  obtained.  Proper  re- 
ceipt for  each  such  deposit  will  be  given 
which  said  amounts  of  money  will  be  re- 
turned to  the  bidder  when  pamphlets  and 
blue  prints  are  returned  In  good  condition  to 
the  office,  or  In  case  the  pamphlet  be  used  In 
filing  a  bid. 

V.  The  property  occupied  by  the  City  for 
a  Filtration  Works,  lies  along  the  Allegheny 
River  and  on  both  sides  of  the  Conemaugh 
Division  of  the  Pennsylvania  Railroad.  The 
E^xtenslon  consists  of  the  building  of  ten  (10) 
covered  filters  of  one  acre  each  with  the  nec- 
essary Conduits.  Steel  Pipe.  Cast  Iron  Pipe. 
Gate  Valves  and  appurtenances. 

Included  among  other  Items,  there  are  ap- 
proximately the  following  quantities: 
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with  6,000  stencils,  cabinets,  etc 

complete.    Nearly  new. 

VERY  CHEAP. 
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FILTERS 
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CHICAQO  NEW  YORK 


230,000  cubic  yards  of  excavation. 
230,000  cubic  yards  of  embankment  and  fill, 
33,500  cubic  yards  of  concrete. 

145  tons  of  steel  pipe. 

130  tons  of  cast  Iron  pipe  and  specials. 

All  quantities  given  are  approximate,  and 
the  Mayor  and  the  Director  of  the  Depart- 
ment ot  Public  Works  reserve  the  right  to 
increase  or  decrease  the  amount  of  any  class 
or  portion  of  the  work  as  they  deem  neces- 
sary and  to  reject  any  or  all  proposals,  or 
accept  any  proposal,  If  they  deem  It  to  the 
Interest  of  the  City  of  Pittsburg  so  to  do. 
GEORGE  W.  GUTHRIE. 

Mayor. 
ALEXANDER  B.  SHEPHERD. 
Acting  Director  Dept.  of  Public  Works. 
MORRIS   KNOWLES, 
24-21  Engineer. 


NATURE  ADORNED 

My  booklet  gives  some  interesting  data  on  what 
nay  be  accomplished  in  beautifying  and  unprov- 
ina  the  landscape.  Bn^neeis,  city  and  imilnjad 
^ffir.i«l*  du>uld  Send  for  it. 

P.  R.  MEIER,  1  Broadway,  NEW  YORK 
Consaltlng  Forestsr 


THE  JOHNSON 

Well  Screen 

AlUius.  Brass.  Large  Capadty. 
Non-choking.     Used  everywhere. 

WBirs  FOB  Booklet  ••Ea" 
E.  E.  JOHNSON.        St.  Paul,  Mian. 
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Nash's  Expsditious  Measurer 

A  book  of  200  pages  of  indexed  tables, 
■bowing  at  a  glance  the  cubic  contents 
of  any  stone  or  package  according  t» 
its  length,  breadth  and  depth.  Used 
by  Contractors,  Ouarrymen  and  En- 
gineers everywhere.  Order  of  your 
bookseller  or  the  publisher.  <3.M 
PoXpaid. 

A.UNASB 

17  State  Street  NEW  YORK 
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Edson  Diaphram  Trench  Pumps 


THE   EDSON    PUMP 


was  the 


FIRST 


DIAPHRAGM  PUMP  ever 
made.  Experience  counts  for 
something.  IT  is  the  accepted 
STANDARD  all  over  the  world. 

Complete  Outfits,  including  Pump,  Edson  Special  Suction 
Hose,  Extra  heavy  Brass  Couplings,  Strainer  and  Spanner, 
ready  for  biuiness.    Extra  lengths  of  Suction 
Hose,  guaranteed  Diaphragms  and  duplicate 
Pump  parts,  carried  in  stock. 

[SEND  FOR  DESCRIPTIVE  CATALOG 
EataUlatacd  IWt 

EDSON  MFG.  CO. 

S56  Aflantlc  Avenae    Boston,  Mass. 


ELECTRICAL   AND   PUMPING 
MACHINERT. 

-AliOIERS    SEWERAGE    STATION    "C"— 
Office    of    the   Sewerage   and   Water   Board, 
602-604  Carondetet     street.     New     Or- 
Orleans,  La..  April   14th.  1908. 

Sealed  proposals  will  be  received  until  t 
o'clock  p.  m.,  Tuesday.  June  30th.  1908,  for 
furnishing  and  erecting  the  following  ma- 
chinery: 

2 — 100  K.  W.  250  volt,  direct  current  gen- 
erators. 

2—75   H.    P.   260   volt   motors. 

1 — 2.600,000  gallon  turbine  pump,  to  work 
against  a  125  foot  head,  directly  connected 
to  an   electric  motor. 

1 — 1.000,000  gallon  triplex  pump,  to  work 
against  a  126  foot  head,  geared  to  an  elec- 
tric motor. 

1 — 2.000,000  gallon  centrifugal  pump  unit, 
to  work  against  a   20  foot   head. 

2—4.000,000  gallon  centrifugal  pump  units, 
to  work  against  a  30  foot  head. 

2 — 6    H.    P.    260    volt   motors. 

1 — Surface  condenser,  capable  of  con- 
densing 6,600  pounds  of  steam  per  hour;  to- 
gether with   air  pump. 

Also  all  exhaust  and  water  piping,  valves, 
wiring,  switchboard,  lights,  and  other  ap- 
purtenances,  completely  erected. 

Specifications  with  blank  form  of  propos- 
als may  be  obtained  at  the  office  of  the 
Board.  Plans  will  only  be  furnished  upon 
personal   application. 

A  cartifled  check  on  a  New  Orleans  banlt, 
in  the  sum  of  $1,000,  deposited  In  accord- 
ance with  the  terms  of  the  speclflcatlons 
will  be  required  of  each  bidder. 

A  surety  company  bond  in  an  amount 
equal  to  26  per  cent  of  the  gross  amount 
of  the  contract,  with  a  surety  company  do- 
ing business  in  the  State  of  Louisiana  and 
acceptable  to  the  Sewerage  and  Water 
Board,  will  be  required  of  the  successful 
bidder. 

The  right  Is  reserved  to  reject  all  bids 
F.  S.  SHIELDS, 
QEO.   O.  BABli,  Secretary. 

General  Superintendent.  17-lOt 


PAVING. 

Montgomery,  Ala. 

Sealed  proposals  In  duplicate  will  be  re- 
ceived by  Robert  Talt,  City  Treasurer,  Mont- 
gomery, Ala.,  until  12  o'clock,  noon,  June 
16,  1908,  for  paving  the  roadway  (street)  of 
North  Court  street,  from  the  south  side  of 
Pollard  street  to  the  city  limits,  with  as- 
phalt, brick,  bitulithic  or  Belgian  blocks.  In 
accordance  with  speclficat'ons  In  the  office 
of  A.  R.  Gilchrist,  City  Engineer,  Montgom- 
ery, Ala. 

All  bids  to  be  accompaoled  by  a  certifled 
check  for  86,000. 

The  City  Council  of  Montgomery  reserves 

the  option  of  paying  for  said  paving  In  bonds 

at  par .  and  accrued   Interest,   or  cash ;   also 

reserves  the  right  to  reject  any  and  all  bids. 

ROBERT  TAIT, 

23-lt  City  Treasurer. 

AQUEDUCT. 

Board    of    Public    Works, 
Los  Angeles,  Cal.,  May  16,  1908. 

Sealed  proposals  will  be  received  at  the 
office  of  the  Board  of  Public  Works,  July 
17th,  1908,  for  the  construction  of  the  Jaw- 
bone Division  of  the  Loe  Angeles  Aqueduct, 
with  a  capacity  of  four  hundred  second 
feet,  including  about  forty-three  thousand 
lineal  feet  of  lined  tunnel,  sixty  thousand 
lineal  feet  of  lined  conduit,  and  three  hun- 
dred forty  thousand  cubic  yards  of  excava- 
tion. The  work  Is  subdivided  Into  three  sec- 
tions, and  separate  or  lump  sum  proposals 
will  be  received.  Plans  and  specifications 
may  be  obtained  from  the  Board. 

HORACE  B.  FERRIS, 

23 -3t  Secretary. 


MISSISSIPPI  RIVER  COMMISSION,  1st 
and  2d  Districts,  U.  8.  Engineer  Office, 
Room  20,  Custom  House,  Memphis,  Tenn., 
May  16,  1908.  Sealed  proposals,  in  dupli- 
cate, for  about  540,000  cubic  yards  of  levee 
work  in  Upper  and  Lower  St  Francis  laevee 
Districts  will  be  received  at  this  office  until 
12  o'clock,  noon,  June  16,  1908,  and  then 
publicly  opened.  Information  furnished  on 
application.  WM.  D.  CONNOR,  Capt, 
Engrs.  21-4t 


If  you  want 

Tools 

Supplies  or 

Machinery 

Or  if  you  desire  catalogs  or  prices,  or 
other  information  concerning  any- 
thing, send  us  a  postal  card  and  we 
will  notify  the  leading  dealers  or 
manufacturers.  We  have  unexcelled 
facilities  for  helping  those  who  are  in 
the  market  for  anything. 

Eaalnccrlaa  -  f^oBtraeUaa 

15S  D«>Wa  St.,  Oioo 


715  illustrations;  70  Tables 
and  906  Pages 
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Csiorqts  Cssttrastlsi" 

Pries,  $5  net,  postpaid 
Tlti»  book  eontoins  mar»  text  pag9», 
moro  draivinys.  in*re  (ottos  o/  tKtt 
tUUa,  more  OHIOISAI.  matter,  (hOM 
any  other  book  or  books  ever  ptMMted 
o»  (Ms  eutffeet. 

WRITE  FOR  It-PAOE  TABLE 
OF  CONTENTS 

Tko  Myrsi  C.  Clark  Pnblltkiif  Cs. 

355  DeariMm  Street    ::    CHICAOO,  ILL. 
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Why  Bay  An  Outfit?  We  Will  Rent  You  One 

Does  lack  of  plant  deter  you  from  bidding  on  some  attractive  job 
in  your  vicinity— some  job  in  which  you  can  see  money  if  you  only 
had  the  plant  to  handle  it?  Our  business  is  to  supply  this  plant  on 
lease.  We  own  over  a  million  dollars'  worth  of  general  and  special 
contractors*  plant  for  you  to  draw  from.  Any  part  of  this  plant  will  be 
rented  to  you  at  a  price  per  cubic  yard,  per  day,  per  month  or  per  year.  This 
price,  moreover,  will  be  such  that  you  can  make  money  on  the  contract,  and  you 
can  pay  our  rental  out  of  your  monthly  estimates.  You  invest  no  capital  in  plant 
and  have  no  idle  plant  on  your  hands  when  the  work  is  done.  Do  you  know  of  a 
simpler  method  of  financing  a  construction  job?  Our  offer  is  as  wide  open  to  the 
small  contractor  as  it  is  to  the  large  one.     Write,  Wire  or  Call. 

UNITED  STATES  EQUIPMENT  COMPANY 

FISHER    BUILDING,    CHICAGO 


for  sale 

Five-ton  Northern,  standard 
gauge,  full  circle 

LOCOMOTIVE   CRANE 

with  25  ft.  hootn,  now  being 
rebuilt  at  Chicago  shops  and 
arranged    to    luuidle 
clam  or  orange  peel. 

RMdir  abont.ApcU  Utk. 


Will 


Coo4  u    m«w. 


WILLIS  SHAW 
171  La  Sails  Street,  CUcaco 


FOR   SALE 

Contractors'  Equipment 

32  H.  P.  Portable  Boiler. 

No.  0,  No.  1.  No.  2  Smith  Mixers. 

Sinele  Drum  and  Double  Drum 

Hoisting  Engines. 
i-Yard  Cube  Mixers. 
i-Yard  Ransome  Mixers. 
All  Round  Wiener  Dump  Cars. 

Dacription  on  Request. 

Addraw.  P.  S.  ROBINSON.  701  Owen  BIdg., 
Detroit,  Hich. 


REID'S 

"Concrete  and  Reinforced  Concrete 
Construction"  is  the  world's  author- 
ity on  this  important  subject.  906 
■pp.;  715  illustrations;  70  tables. 
16.00  net;  16-page  circular  free. 


WRECKUTG  CITY  HALL. 

Department  of  Public  Works. 
ChlcaKO,   May   12,   1908. 

Sea'ied  propoaala  will  be  received  by  the 
city  of  Chicago  until  11  a.  m.,  Tuesday,  July 
14.  1908,  at  Room  224,  City  Hall,  for  the 
wrecking,  excavatlDK,  and  caissons  required 
in  connection  with  the  construction  of  the 
new  City  Hall  building  to  be  erected  on  the 
west  half  of  block  39,  original  town  of  Chi- 
cago, according  to  plans  and  specifications 
on  file  In  the  office  of  Holabird  &  Roche,  Ar- 
chitects, 16th  floor,  Monadnock  Block. 

Proposals  must  be  made  out  upon  blanks 
furnished  at  said  office,  and  be  addressed  to 
said  department,  indorsed  "Proposals  for 
New  City  Hall,  Wrecking.  Excavating,  and 
Caissons."  and  be  accompanied  with  Ave 
(5%)  per  cent  of  amount  of  bid  in  money  or 
a  certified  check  for  the  same  amount  on 
some  responsible  bank  located  and  doing 
business  in  the  city  of  Chicatro  and  made 
payable  to  the  order  of  the  Commissioner  of 
Public  Works. 

The  Commissioner  of  Public  Works  re- 
sen'es  the  right  to  reject  any  or  all  bids.  A 
deposit  of  $500  will  be  made  In  Room  224, 
City  Hall,  to  insure  the  safe  return  of  plans 
and  specifications. 

No  proposal  will  be  considered  unless  the 
party  offering  It  shall  furnish  evidence  satis- 
factory to  the  Commissioner  of  Public 
Works  of  his  ability,  and  that  he  has  the 
necessary  facilities,  together  with  sufficient 
pecuniary  resources,  to  fulfill  the  conditions 
of  the  contract  and  specifications,  provided 
such  contract  should  be  awarded  to  him. 

Companies  or  firms  bidding  will  give  the 
individual  names,  as  well  as  the  name  ef  the 
firm,  with  their  address. 

JOHN  J.  HANBSRG, 
Commissioner  of  Public  Works. 

By   PAUL  REDIESKE, 

Deputy  Commissioner.  23-2t 


FOR  SALE 

Second-Hand  Machinery 

In  Fint-CIass  Condition 

1  126  HP.  Erie  City  ENGINE. 
1  126  H.P.  "American"  ENGINE. 
1  Economic  BOILER  (125  H.P.) 

1  Tubular  BOILER  (125  HP.) 

13  3-yard    Western    DUMP   CARS 

(36'  gauge.) 
66  10-vard  Western    DUMP  CARS 

(standard  gauge.) 
46  2-yard  SKIP  CARS  (36*  gauge.) 

2  Imperial     (Rand)     AIR     COM- 

PRESSORS  complete— 1,700 
cubic  feet  capacity  each. 

2  170  HP.  BOILERS. 

2  150  HP.  BOILERS. 

2  Gardner  FEED  PUMPS. 

3  12-inch    Morris  CENTRIFUGAL 

PUMPS  with  engines. 
35  Little  Giant  DRILLS  with  drill 
steels  and  repair  parts. 

4  Sullivan  Rock  CHANNELLERS. 

Track,  steels  and  other  small 
tools,  etc. 

Apply  to 
SANITARY  DISTRICT  OF  CHICAOO 

IHO  American  Trust  Building,         CHICAGO 
Telephone.  624  Central 


<< 
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Cards  in  this  paper 
cost,  if  undisplayed,  only 
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WANTS 

Undiaplayed  Cards  under 
this  heading    cost  only 

One  Cent  a  Word 

Displayed  $1.00  an  Inch. 


TECHNICAL  MEN  superintendents, 
engineers  and]  draftsmen.  Openings  in  all 
parts  of  the  world  at  the  highest  possible 
salaries.  Write  us  today  of  your  experience. 
Hapgoods.  306  Broadway,  New  York  City, 
or  Suite  1012  Hartford  Building,  Chicago. 

WANTED— Catalogs  and  booklets  pertaining 
to  municipal  and  general  engineering.  D. 
L.  Yarnell.  Asst.  City  Engineer,  Le  Mars, 
Iowa. 

WANTEI>— MEN— Soft  ground  tunnel  fore- 
man and  laborers,  Louisville,  Ky.  Long 
Job  and  good  wages.  Address  The  E.  O. 
Nave  Brod.  Co.,  Story  and  Biclcle  Aves., 
loulBville,  Ky. 24-lt 

WANTED — Position. — Tunnel  superintendent 
with  complete  organization.  Soft  ground, 
roclc  or  compressed  air.  Open  for  engage- 
ment June  1.  Address  "Tunnel  Supt.," 
•■are  Engineering-Contracting,  13-21  Park 
Row.  New  York. 

WANTED— Position  as  superintendent  or 
foreman  of  concrete  construction.  Several 
years'  expedience.  Middle  or  Southern 
States  preferred,  but  will  go  anywhere.  Ad- 
dress  Box  414,  Jackson,  Tenn.  

WANTED — Position  as  foreman  on  bridge  or 
building  work  after  June  5.  Fifteen  years' 
experience  bridges,  foundations,  factory 
buildings  and  reinforced  concrete  bridge 
work.  Address  Box  36,  care  Engineering- 
Contracting,  356  Dearborn  St.,  Chicago,  nl. 

f2-4t 

WANTED— Position  as  cement  physical  test- 
er, concrete  foreman  or  inspector  with  mu- 
nicipality or  contractor,  by  young  engineer 
now  in  charge  of  experimental  laboratory 
of  large  cement  plant.  Address  Box  38, 
care    Engineering-Contracting,     356    Dear- 


bom  St.,  Chicago. 


23-4t 


WANTBaO — Position  as  Hecfaanlcai  Drafts- 
man by  young  engineer  with  4  years'  ex- 
perience. Willing  t»  oonunence  with  mod- 
erate salary  where  opportunity  to  team 
and  advance  is  offered.  Address  Box  37, 
care  Engineering-Contracting,  355  Dear- 
born  Bt,  Chicago. 22-2t 

WANTED — Position. — By  young  engineer 
with  two  years'  experience  in  general  field 
work  and  drafting.  Oood  draftsman  and 
instrument  man.  Position  desired  otfsrlng 
permanency  of  location.  Assistant  In  city 
preferred.  Address  Box  35,  care  Engineer- 
ing-Contracting, 366  Dearborn  St.,  Chl- 
cago. 21 -6t 

WANTED — Position  as  construction  engineer 
or  contractor's  8Ui>erlntendent,  by  graduate 
civil  engineer  28  years  old.  Five  years' 
experience  on  design  and  erection  of  struc- 
tures of  steel  and  reinforced  concrete.  Best 
of  references.  Address  Box  34,  care  En- 
gineering-Contracting, 355  Dearborn  St., 
Chicago. 

WANTED— Position.  Technical  graduate, 
age  2S,  wishes  permanent  or  temporary  po- 
sition. Four  years'  exprlenoe  in  state  nigh- 
way,  municipal  and  mill  construction  and 
maintenance  work.  Small  salary  to  start 
if  there  is  chance  for  advancement.  Ad- 
dress Box  39,  care  of  Bnglneering-Con- 
tracting,  365  Dearborn  St.,  Chicago.      24-2t 

WANTED — Will  pay  16  cents  each  for  one 
perfect  copy  of  Engineering-Contracting  for 
each  of  the  following  dates:  July  S,  1907; 
July  10,  1907;  August  7,  1907.  These  papers 
are  wanted  to  complete  flies  for  binding. 
Ail  reading  jpages  must  therefore  be  In 
perfect  condition.  Address  "P.  V.  C," 
care  Engineering-Contracting.  355  Dear- 
born   St..   ChiraKo.  21-tf 


WANTED,    POSITION    —   Have    had    seven 
years'    contiaotlng   experience.    First   four 
years   timekeeper,   material   man,   paymas- 
ter and  cost-keeper.     Last  three  in  charge 
of   grading,    masonry    and    concrete.     Best 
reference.     Am  also  Powell  student  of  ad- 
vertising.    Desire  permanent   position  with 
contractor    or    in    publicity    department    of 
manufacturing  or  supply   firm.     Am   twen- 
ty-nine and  married.  Will  accept  anything, 
onvwhoru.    If   there    Is   an    opportunity    for 
d    ability    to    make    gowi    and 
•ss   Box  40,  care  of  Engineer- 
ng.  355  Dearlwrn  St..  Chicago. 
24-lt 


STUDY  OUR 

CONCRETE 

COURSES 

Reinforced  Concrete  Design;  Con. 
Crete  Construction  and  Contracting. 

Circular  Explains 

CONCRETE    ENOINEERINQ 

A84  Caxton  Bldg.,  Cleveland 


FOR  SALE 

Two  10'x40'  Buchanan  duplex  jaw 

CRUSHERS 

will  crush  24  to  30  tons  per  hour,  using 
28  to  35  h.  p. ,  weight  28,000  lbs. 

Four  No.  7  Marvin   Electric 

ROCK     DRIl-l-S 

with  tripods,  drill  6i'  per  hour.    Use  about  8  h.  p. 

One  30  h.  p.  180  volt  GENERATOR  (alteraatioc 

current)  made  for  use  with  these  drills. 

All  in  good  condition. 

ALSENS    AMERICAN    PORTUND  CEMENT    WORKS 

46  Broadway.  New  York  City,  N.  Y. 


FOR  SALE 

1  Keams  Revolving  Excavator, 
l^yard  Orange-Peel  Bucket,  66  ft. 
boom. 

Two  36'  gauge  Saddle  Tanic 
Locomotives,  12  ton. 

One  1.5  ton,  36'  gauge  Saddle  Tank 
Locomotive. 

New  light  rails  and  standard  sec- 
tion reiayers  of  all  weights. 

BLOCK-POLLAK   IRON  CO., 

CWcage  Ctacldnatl  SL  Uois 

Yards,  East  Chicago,  Indiana 


FOR  SALE— GREAT  BARGAIN 
TWO  BUCKEYE 

Traction    Ditcher    Machines. 

One  machine  cuts  a  trench  34  inches  wide  by 
7)  feet  de«p:  has  been  used  4  monttu;  at  full  depth 
it  digs  from  400  to  000  feet  per  day. 

The  other  machine  cut*  a  trench  15  inches  wide 
by  6)  feet  deep:  for  laying  tile  in  fi?ld(;  digs 
from  825  to  1650  lineal  feet  per  day;  lui  been  us«l 
one  year. 

These  machine*  have  the  latest  improved  pat- 
ented   leaning  device  (patented  Jan.  7. 1(06). 

Will  also  sell  patent,  allowed  May  26,  1908,  for 
Self-tili.g  and  quicksand  protection. 

Going  out  of  business  on  account  of  ill  health; 
will  give  a  bargain. 

T.  De  Young  &  Sons,  So.  Holland,  ill. 


J.  F.  GRAHAM 

(Roadmaster  Graham) 

RAILROAD  LABOR  AQENT 

AU  dasies  of  Laborers  in  Any  Ntimber 

SUPPLIED  FREE 

Competent  Foremen  a  Specialty. 

Services  Guaranteed  S«tlsf»<itecy. 

WRITE  OR  WIRE 

304  Washington  Avenue  South 

MINNEAPOUS,  MINN. 


FOR  SALE 

SMITH  CONCRETE  MIXER 

at  leas  than  half  cost 
Good  Condition 

ALSO  ONE  BATCH  MIXER 

STANDARD  SCALE  *  SUPPLY  CO. 
SO  and  M  South  Canal  Street,  Chicago.  III. 


FOR  SALE 


Wheelbarrows 

second  hand 

and  Complete  Equipment 
for  Concrete  Contractor. 

Call  at  111{-17  Schiller  Building. 

103  Randolph  Street.  CHICAGO 


FOR  SALE  OR  RENT 

Two  Vulcan  shovels,  IJ  yard  and  2i 

yard,  3  sets  engines. 
Two  42*  gauge  saddle  tank  9  x  14, 

locomotives,  saddle  tank. 
Two  36'  gauge  locomotives,  saddle 

tank,  9  X  14. 
30  and  56  lb.  relayers  with  plates. 
Traction  engines,  lieistlnf  entine*,  pumps,  clc 

Hasper  Machinery  Company 

1861  Fulton  Bldg.,  Hudson  Terminals. 

SO  Church  Street,  New  York 

Taids  asd  Shops.  BloomOeM  N.  J. 


FOR  SALE 
One  Sioux  City  CorUas  Compound  Taadera 

ENGINE 

HxMxae.  Fly  Wheel  261  inch  face. 
14  ft.  4  in.  diameter. 

Three  72  inch  by  18  feet  return  flue 

BOILERS 

Address  L.  D.  WRIGHT. 
Water  Commissioner,         Fteraont,  Nehnaka 


FOR  SALE 

1  Carson  Trench  MacUae. 

Fine  condition.  Cest 
new  $3,000.00.  Will  sell 
for fl.TM 

1  %-yd.  Smith  Mixer  oa 

trucks,  w^*li  engine. 

10  1-yd.  K.  ft  J.  Scrapers. 
Fine  shape. 

2  IK-yd.  Oliver  rotary  Caia. 

Cheap. 

1  8-wheel  Locomotive,  Just 
overhauled  and  in  fine 
condition.     Price (2,000 


Wtlta  us  for  aaytUng  you  may  be  i 
ia  the  Use  of  Contractars'  iQiilpmsnt. 

R.  G.  LUCAS   &  CO. 

HARioN,  oma 


Uigitized  by  •s^jyjy^ 
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CONTRACT    NEWS 


INDBX 

■Miiaked IB 

BiUiw *•> 

■alkUnn *> 

■atdi  ud  Siraala SI 

Umrn. « 

Wuu  SoipIt •' 

■mndoa •! 

HlMtUlMOU tS 

MiMriil,  UuhiiM*,  ate *S 

Coatnsta  Lat ** 


We  shall  welcome  any  news  notes  that 
our  readers  may  send  in.  Notes  of  con- 
tracts awarded,  bidding  prices,  etc.,  will  be 
especially  acceptable. 


BIDS  ASKED 
BrldcM. 

BIdi  OptD.  '  See  Imue. 

June  17.  JackBon,  O ....June  10 

June  17.  Red  Wing,  Minn.  June  10 

Juno  la.  FauldlnK,   O June  10 

June  It.  Liufkln,  Tex June  10 

June  20.  Washington,  D.  C June  10 

June  20.  Chicago,  ni June  10 

June  20.  Connersvllle,  Ind.    June  IT 

June  22.  New  Philadelphia,  O June  17 

June  22.  Tounntown,  O.   June  10 

June  23.  New  York,  N.  T June  17 

June  23.  Dickinson,  N.   Dak June  17 

June  24.  Sacramento,  Cal June  17 

June  24.  Goshen,   Ind June  S 

June  25.  Muskegon,  Mich June  10 

June  26.  Dayton,   O June  17 

June  26.  Kansas  City,  Mo June  17 

June  2S.  Mitchell,  S.  Dak.  June  10 

June  26.  Cincinnati,   O June  10 

June  27.  Flndlay,   O June  10 

June  2S.  Zanesville,   O June  10 

June  SO.  West   AUis,    Wis June  17 

June  SO.  Norfolk,   Va June  17 

July    1.  Cleveland,  O.  June  10 

Ju^    3.  Cincinnati,   O June  17 

Jnbr    7.  VIncennes,    Ind June  17 

JuQr    7.  Treka,    Cal June  8 

July    S.  Eureka,   CaL    June  10 

July    S.Dayton,   O June  17 

July    8.  Coshocton,   O June  17 

July  10.  Connersvllle,    Ind June  17 

July  14.  Lander,   Wyo June  17 

July  14.  flarKO,  N.  I>a.k June  17 

July  20.  Frederlcton,  N.  B June  17 

Buildings. 

June  17.  Newton,    Kan May  IS 

June  17.  New  York,  N.  T June  10 

June  17.  Fort  Omaha,  Neb. June  10 

June  18.  New  York,  N.  T Juno  10 

June  18.  Fort  Riley,   Kan June  10 

June  18.  Houston,  Tex May  27 

June  18.  Milwaukee,  Wis June  S 

June  18.  Cbemawa,    Ore May  S7 

June  10.  Council  Bluffs,  la June  10 

June  IS.  Fort  Dade,  Fla June  10 

June  19.  Milwaukee,  Wis June  17 

June  19.  Pittsburg,  Pa June  17 

June  20.  Rochester,  Minn June  17 

June  20.  Fort  Leavenworth,  Kan.   ...June  17 

June  20.  Sturgeon,   Fa.    May  27 

June  22.  Provo,   Utah    May  20 

June  22.  Reglna,   Sask.    June  8 

June  23.  Spokane,   Wash May  27 

June  22.  Albany,  N.  T June  10 

June  22.  New  York,  N.   Y June  17 

June  22.  Brooklyn,    N.   Y June  17 

June  22.  Chicago,    IlL    June  17 

June  22.  Chicagp,  111 June  17 

June  23.  New  York,  N.  Y June  17 

June  24.  Pittsburg,    Pa June  17 

June  24.  Albany,  N.  Y June  10 

June  24.  Fayettevllle,  Ark May  20 

June  24.  Jefferson  Barraoks,  Mo June  2 

June  24.  Riverside,   Cal June  3 

Jnne  2S.  Bandy  Hook  Proving  Ground, 

N.   J June  3 

June  2S.  Greenville.    Tex May  20 

June  26.  Auburn.  N.  Y June  10 

June  25.  Beatrice,    Neb June  27 

June  26.  Fort  Totten,  N.  Y June  17 

June  26.  Albany,  N.  Y June  17 

June  27.  Canandalgua,  N.  Y.   June  10 

June  29.  Masalllon,   O June  10 

June  29.  Fort  D.  A,  Russell,  Wyo June  10 

June  29.  Sumter,    8.    C May  27 

June  29.  Sioux  City,   la June  3 

June  29.  Sioux  City,  la.   June  17 

June  29.  Mont  Alto,  Pa.  June  17 


June  30. 


July 

July 

July 

July 

July 

July 

July 

July 

July 

July 

July 

July 

July 

July 

July  14. 

July  15. 

July  18. 

July  20. 

July  21. 

July  22. 

July  23. 

July  24. 

Sept.  23. 


June  17. 
June  17. 
June  18. 
June  18. 
June  18. 
June  18. 
June  18. 
June  18. 
June  18. 
June  19. 
June  20. 
June  20. 
June  22. 
June  22. 
June  22. 
June  22. 
June  22. 
June  22. 
June  23. 
June  23. 
June  23. 
June  23. 
June  24. 
June  24. 
June  24. 
June  24. 
June  24. 
June  24. 
June  24. 
June  24. 
June  25. 
June  25. 
June  25. 
June  26. 
June  26. 
June  26. 
June  27. 
June  29. 
June  29. 
June  80. 
June  30. 
June  30. 
June  30. 
June  30. 
July  1. 
July  1. 
July  2. 
July  3. 
July  6. 
July  6. 
July  7. 
July  7. 
July  8. 
July  10. 
July  14. 
July  16. 


June  17. 
June  18. 
June  18. 
June  18. 
June  18. 
June  18. 
June  18. 
June  19. 
June  20. 
June  20. 
June  22. 
June  22. 
June  22. 
June  23. 
June  23. 
June  24. 
June  26. 
June  27. 
June  29. 
June  30. 
June  30. 
June  30. 
June  80. 


July 

July  1. 

July  1. 

July  6. 

July  6. 

July  6. 

July  7. 

July  7. 

July  10. 


Meadvllle,    Pa May  20 

Baltimore,  Ud May  27 

Memphis,  Tenn June  10 

Phoenix,   Pa June  17 

Columbia,  Tenn May  27 

Washington,  D.  C June  10 

West  Point,  N.  Y June  10 

Marietta,  Ga Blay  27 

lola,  Kan June  8 

DouglasvlUe,  Ga June  10 

Spring  City,  Pa :  .June  17 

Newark,  N.  Y June  17 

Bremerton,  Wash June  17 

Cheyenne,  Wyo June  10 

Sprfngfleld,  O June  10 

Sharon,   Fa June  10 

Valdoata,  Ga June  10 

Augusta,    Me June  17 

Auburn,    Me June  10 

Coldwater,  Mich June  17 

Paris,    Tenn June  17 

Alton,   ni June  17 

Belleville.   Ill June  17 

Oreen  Bay,  Wis.   June  17 

Roads  amd  Streets. 

Harrlsburg.    Pa May  27 

New   Tork,  N.   Y.    June  10 

Oak  Park.  Ill June  10 

Chicago,  111 June  10 

Harrlsburg.    Pa Btoy  27 

Johnson   City,  Tenn June  8 

Mt.    Gllead,    O June  8 

Strutheis,  O June  17 

Coshocton,  O June  17 

Bfllpfonte,    Pa May  17 

Butler,    Pa May  IT 

■W  ilklnsburg.    Pa June  17 

A)  '  rdeen.    S.    Dak.    May  27 

F  rt   Dade,   Fla May  8T 

S.    11,1,   Ala June  8 

■Warren,  O June  10 

Cincinnati.   O June  17 

K.iiisas  City.   Mo June  IT 

N.  «    York.   N.   Y June  IT 

Aiiiinpolls,    Md June  17 

Tivlorvllle,  111 June  10 

Toms  River,  N.  J June  8 

Lebanon.  Pa June  8 

Ciiliz.    O Junes 

Ma.lison  Barracks,  N.  Y June  10 

Imliunapoll!!,  Ind June  10 

Bronklvn,  N.   Y June  17 

Hoboken.    N.    J June  17 

Baltimore.    Md June  IT 

Chicago.    Ill June  IT 

Eii\    Pa June  IT 

KiiiHn.s  City,   Mo June  IT 

A'lam.s,   Mass June  IT 

Chi.ago.   Ill June  IT 

Cincinnati.  O June  10 

Cincinnati,   O June  10 

Omaha.  Neb June  IT 

Et1.\   Pa June  IT 

Harrlsburg,    Pa June  8 

Harrlsburg.   Pa June  8 

Farmville,    Va June  17 

■Wllllam.sport.   Pa June  IT 

Harrlsburg.   Pa June  17 

Ada,   O June  17 

Concord,    Neb June  3 

Fort  Barrancas,  Fla May  27 

Boseman,  Mont June  10 

Cincinnati,   O June  17 

Bentleyvllle,  Pa June  17 

Tipton,   Ind June  IT 

Cleveland  Heights,  O June  IT 

VIncennes,  Ind.   June  IT 

Muncle.   Ind June  IT 

Rushvllle,   Ind June  IT 

Lander.  Wyo June  IT 

Cleveland,  O June  10 

Sewers. 

Youngstown,  O.   June  10 

Chicago,  111 June  10 

Rlverton.  N.  J June  8 

Milwaukee,   Wis June  17 

Cleveland,  O June  17 

Topeka,    Kan June  17 

Topeka,    Kan June  17 

Boston,  Mass June  10 

Oshkosh,   Wis .June  20 

KvansvlUe,  Ind June  17 

Davenport,   la June  3 

East  Rutherford,  N.  J June  10 

Shelby.  N.  C June  10 

New  York,  N.  Y.   June  IT 

New  York,  N.  Y June  IT 

Louisville,   Ky June  IT 

Newton.  Kan June  10 

Albuquerque,    N.   Mex June  IT 

Washington,   D.    C Junp  IT 

Williamsport,  Pa June  IT 

Lexington,  Ky June  17 

Rushvllle,  Ind June  17 

Columlnis,   Miss June  10 

Waterloo,  N.  Y June  10 

Elizabeth,  N.  J .Tune  8 

Dillon,   Mont June  IT 

Bentleyvllle,   Pa June  IT 

Corlett,    O June  IT 

Plalnfield,  N.  J June  IT 

Cleveland  Heights,  O June  IT 

Newark,  N.  Y.   June  IT 

Andalusia,  Ala June  17 


Water  Suiiply. 

June  18.  Chicago,  HI.  June  10 

June  18.  Berwyn,  III.  June  10 

June  18.  Sprtngfleld,    Mass.    May  IT 

June  20.  Stratford,  Tex June  17 

June  20.  Newark,   O June  IT 

June  22.  West  AUis,   Ul June  10 

June  22.  Shelby,  N.  C June  10 

June  23.  Oakvllle,  Ont.   June  IT 

June  26.  Brooklyn,  N.  Y June  IT 

June  26.  Chicago,  111 June  IT 

June  28.  Bruce,  Wis June  10 

June  29.  Pittsburg,    Ba.    June  10 

June  30.  Columbia,  Mlaa.  June  10 

July     1.  Lewlsburg,    O June  8 

July    T.  Toledo,  O June  10 

July     T.  Cleveland  Heights,  O June  IT 

Mlscellaneem. 

June  18.  Chicago,  ni.. 

Dam,    Etc.,  Jiue  10 
June  19.  Vineyard  Haven,  Blass., 

Breakwater,  June  10 
June  19.  PtttsbuTg,  Fa.. 

Boiler  Foundation.  June  IT 
June  19..  Pittsburg,  Pa., 

Power  House,  Ct)Imney,  June  IT 
June  20.  Washington,  D.  C, 

Launches,  June  8 
June  22.  Mantstlque,  Mich., 

Revetment,  Etc.,  June  IT 
June  22.  Chicago,   111., 

Pumping  Clay  Hole,  June  IT 
June  IS.  Skaneateles.  N.  Y., 

Protection  Wall,  June  17 
Jime  38.  Columbus,  C, 

Dam  Construction,  Etc.,  June  10 
June  24.  Columbus,  C. 

Garbage  Works,  June  17 
June  80.  Chapman,  Ky., 

Dam,   Walls,  June  8 
June  ST.  Rlverton,  Ala., 

River  Wall,  June  S 
June  29.  Fort  Screven,  Ga., 

Sea  Wall,  Etc.,  June  IT 
June  89.  Cobourg,  Ont., 

Breakwaters,  June  IT 
June  80.  Mont  Alto,  Pa., 

Garbage   Plant,  June  IT 
July    1.  Lewlsburg,  C, 

Electric  System,  June  8 
July    1.  Boston,  Mass., 

Street  Lighting,  Junis  10 
July    3.  Saltpeter,  W.  Va^ 

Dam,  Guide  Walls,  Etc,  June  10 
July    8.  Washington,  D.  C, 

Submarine  Rock  Drill  Barge,  June  IT 
July    6.  Boston,  Mass., 

Piping,  June  10 
July    8.  St.  Andrews,  Man., 

Dam,   Etc.,  May  ST 
July  14.  Chicago,  IIL, 

Wrecking  Building,  June  S 
July  14.    Lander,  Wyo., 

Syphon,  June  IT 
July  16.  North  Chicago.  III., 

Tunnel,   Etc.,  June  IT 
July  16.  Toronto,  Ont., 

Transmission  Line,  June  10 
June  K.  CarroUton,   Miss., 

Electric  Plant,  May  2T 
July  IT.  Los  Angeles,   Cal., 

Aqueduct,  May  2T 
July  18.  Bremerton,   Wash., 

Dry  Dock,  June  IT 
July  2T.  Los  Angeles,  Cal., 

Aqueduct,  June  IT 
Aug.  14.  Portland,   Ore., 

Light  House,  May  ST 

Bzcavation,  Barth  and  Rock. 

Denver,  Colo., 

Grading,  June  IT 
June  20.  Wakefield,   R   I., 

Dredging,  June  IT 
June  23.  Harrlsburg,  Pa., 

Dike,  June  10 
June  24.  Brooklyn,  N.  Y., 

Grading  Lots,  June  IT 
June  25.  Seattle,  Wash., 

Dredging,  June  10 
June  30.  Duluth,  Minn., 

Dredging,  June  IT 
June  30.  New  York,  N.  Y.. 

Dredging,  June  17 
July    1.  Crookston,  Minn., 

Ditch,  June  10 
July    3.  Bremerton,  Wash., 

Dredging,  June  17 
July    6.  Hastings,  Minn., 

Ditch,  June  17 
July    8.  Vicksburg,  Miss., 

Levee  Work,  June  IT 
July    8.  Stockton,  Cal., 

Diverting  Canal,  June  IT 
July  10.  Connersvllle,  Ind., 

Fill,  June  IT 

lfatwlals,]Udilnes,Supplles,Tool8,Bte. 

June  IT.  New  York,  N.  Y.. 

Broken  Stone,  Tar  Oil,  June  10 
June  IT.  Brooklyn,  N.  Y., 

Derricks.  June  10 
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June  18. 

June  18. 

June  18. 

June  1». 

June  SO. 

June  20. 

June  20. 

June  22. 

June  22. 

June  23. 

June  23. 

June  23. 

June  23. 

June  24. 

June  24. 

June  24. 

June  25. 

June  26. 

June  2E. 

June  26. 

June  27. 

June  SO. 

June  SO. 

July  1. 

July  2. 

Fire 
July  7. 

July  S. 

July  10. 

July  10. 

July  11. 

New  York.  N.  T., 

Bead  Boiler, 
WashinKton,  D.  C, 

Bnginee,  Dynamos,  Eltc, 
Bridgeport,   Conn., 

Stone,  Sand,  Cement,  Etc., 
Minidoka,  Idaho, 

Electrical  Apparatus, 
Oeneva,  N.  T., 

Oas  Engine,  Etc., 
Milwaukee,  Wis.. 

Paving  Blocks, 
Denver,  Colo., 

Fire  Hose, 
Washington,    D.   C, 

Blasting  Sets, 
Swayerville,  Pa., 

Pipe, 
Scranton,  Pa., 

Fire   Hydrants. 
New  York,  N.  T., 

Broken  Stone, 
Washington,  D.  C, 

Fire  EInglnes,  Etc., 
Chicago,  IIL, 

Turbines.  Pumps,  Etc., 
Chicago,  III., 

Electrical  Apparatus, 
Washington,  D.  C, 

Boiler  Room  Equipment, 
Scranton,  Pa., 

Fire  Hose, 
Mont  Alto,  Pa., 

Laundry  Equipment. 
Brooklyn,  N.  Y., 

Topsoll, 
Grand  Baplds,  Mich., 

Pumping  Machinery, 
Brooklyn,  N.   Y., 

Stopcocks, 
Washington,  D.  C, 

Corporation  Cocks, 
New  Orleans,  La., 

Uaohinery, 
Willlamsport,  Pa., 

Street  Signs, 
Ottawa,  Ont., 

Machinery, 
Galveston,  Tex., 

Puinping  Equipment, 
Memphis,  Tenn., 
Alarm  System,  Clocks,  Etc., 
Houston,  Tex., 

Pumping  E<ngine, 
Atlanta,  Ga., 

Boilers, 
Chicago,  m.. 

Vacuum  Cleaning  System, 
Madison,  Wis., 

Heaters,  Pumps,  Etc., 
Philadelphia.  Pa- 
Ash  Handling  Plant, 

BIDS  ASKBD 


June  10 
,  June  S 
June  17 
May  27 
,  June  S 
June  17 
June  17 
,  June  3 
June  17 
June  17 
June  17 
June  17 
June  10 
June  10 
,  June  S 
June  17 
June  17 
June  17 
June  10 
June  17 
June  10 
Apr.  2: 
June  17 
June  17 
June  17 
June  10 
June  10 
I,  June  S 
June  10 
June  17 
June  17 


Bridget. 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Sacramento,  Cal. — Until  10  a.  m.,  June  24, 
by  Wm.  B.  Hamilton,  County  Clerk,  for  con- 
struction over  South  Pork  of  American  River 
at  Mormon  Island,  of  a  steel  truss  bridge, 
consisting  of  one  steel  span  200  ft.  and  two 
steel  spans,  each  60  ft.  In  length,  with  two 
concrete  piers  and  two  concrete  abutments; 
also  an  embankment  at  each  approach  ex- 
tending about  110  ft.  from  each  abutment 
?i|er  to  the  high  ground.  The  embankment 
o  be  riprapped  with  stone  and  surfaced 
with  gravel  and  decomposed  granite. 

Connersvllle,  Ind. — Until  10  a.  m.,  July  10, 
by  J.  Ij.  Kennedy,  County  Auditor,  for  con- 
structing 46  ft.  X  45  ft.  concrete  arch. 

Connersvllle,  Ind.— Until  2  p.  m.,  June  20, 
by  J.  L.  Kennedy,  County  Auditor,  for  con- 
structing two  10-ft.  bridges  and  a  14-ft. 
bridge. 

VIncennes,  Ind. — Until  2  p.  m.,  July  7,  by 
John  T.  Scott,  County  Auditor,  for  construc- 
tion of  bridge  at  Emison;  also  for  concrete 
abutments  for  bridge  over  Maria  Creek. 

Kansas  City,  Mo. — Until  11  a.  m.,  June  25. 
by  Oscar  Koehler,  County  Surveyor,  for  six 
contracts  for  bridge  construction,  the  work 
including  three  contracts  for  stone  abut- 
ments, one  contract  for  reinforced  concrete 
arch  and  coursed  rubble  masonry  bridge,  and 
two  contracts  for  SO-ft.  steel  truss  bridge 
superstructures. 

Dickinson,  N.  Oak.— Until  June  23.  by  S. 
J.  White,  County  Auditor,  for  constructing 
steel  bridge,  60-ft.  span,  over  Heart  River. 

Fargo,    N.    Dak Until   noon.   July   14,   by 

Arthur  O.  Lewis,  County  Auditor,  for  con- 
structing following  bridges:  98-ft,  bridge  in 
Pontiac  Township,  92-rt.  bridge  and  60-ft. 
bridge  In  Highland  Township,  140-ft.  bridge 
In  Raymond  Township.  30-ft.  bridge  In  Reed 
Township,  40-ft.  bridge  In  Rich  Township. 
40-ft.  bridge  and  20-ft.  bridge  In  Cornell 
Township,  80-ft.  bridge  In  Durbln  Township. 
16-ft.    bridge    In    GUI    Township.      Bids    are 


also  asked  for  replanking  and  repairing  8 
bridges. 

New  York,  N.  Y.— Until  11  a.  m..  June  83, 
by  Louis  F.  Haffen,  President  Bronx  Bor- 
otigh,  177th  St.  and  3d  Ave.,  for  constructing 
extension  of  bridge  over  Bronx  River  at 
177th  St.  The  work  Includes  1,260  cu.  yds. 
excavation,  3,675  cu.  yds.  fllllng,  4S0  cu.  yds. 
dry  rubble  masonry,  750  cu.  yds.  coursed 
ashler  masonry,  1,190  cu.  yds.  Class  B  con- 
crete, 450,000  lbs.  of  steel  and  Iron,  etc. 
Security  required  Is  |20,000. 

Cincinnati,  O — Until  July  3,  by  County 
Commissioners,  FYed  Drelhs,  Clerk,  for  re- 
pair of  bridge  over  Taylor's  Creek  at  Fow- 
ler's Crossing  by  building  a  new  abutment. 

Coshocton,  O. — Until  July  8,  by  County 
Commissioners,  for  substructure  and  super- 
structure of  a  144-ft.  span  over  Wills  Creek 
In  Linton  Township,  and  a  50-ft.  swing 
bridge  over  the  Wolhondlng  Canal  In  Jackson 
Township.    Geo.  J.  Bock  is  County  Surveyor. 

Dayton,  O Until   noon,   July   8,    by   Wm. 

A.  Budroe,  Clerk  Board  Public  Service,  for 
construction  of  a  concrete-steel  bridge 
(Melan  system),  685  ft.  long,  40-ft  roadway, 
9-ft.  sidewalks,  over  Great  Miami  River  at 
Stratford  Ave.  Fred  J.  Cellarius,  City  Civil 
Engrineer. 

Dayton,  O Until  11  a.  m..  June  25,  by  T. 

J.  Kauffman,  County  Auditor,  for  labor  and 
material  to  build  sub  and  superstructure  of 
a  hand  hoist  bridge  over  the  Miami  and  Erie 
Canal  at  Linden  Ave.,  In  Mlamisburg;  said 
structure  shall  be  50  ft.  in  length  and  must 

f>rovlde  a  40-ft  waterway  and  a  10-ft.  tow- 
ng  path.  The  bridge  will  have  a  20-ft.  road- 
way and  two  6-ft.  walks.  Bids  will  be  re- 
ceived for  plank  floor,  steel  concrete  floor 
and  creodone  block  floor.  Plans  and  speci- 
flcations  for  the  sub  and  superstructure  shall 
accompany  all  proposals  for  the  same.  H. 
R  Kleplnger,  County  Engineer. 

New  Ptilladelphia,  O — ^UnUI  June  22,  by 
County  Commissioners,  for  constructing  2- 
span  concrete  bridge  over  Stillwater  Creek 
on  road  from  UlrichsvUle  to  I>enni^n. 

Wakefield,  R.  I. — See  tmder  Bids  Asked— 
Excavation — Earth  and  Rock. 

Norfolk,  Va. — Until  noon,  Jime  30,  by  Board 
of  Control,  W.  T.  Brooke,  City  Engineer,  for 
construction  of  a  reinforced  concrete  bridge 
about  100  ft.  long  and  52  ft.  wide.  ' 

West  Aills,  Wis Until  noon,  June  30,  by 

Board  Public  ,Works,  B.  Phllliiw,  Chairman, 
for  constructing  wooden  culvert  in  Mitchell 
St.  from  64th  Ave.  to  67th  Ave. 

Lander,  Wyo. — ^Untll  8  p.  m.,  July  14,  by 
Wm.  G.  Burnett,  Town  Clerk,  for  construct- 
ing concrete  arch  over  Dtckerson  Creek  at 
Main  St.;  also  for  constructing  two  concrete 
culverts  over  two  other  small  creek|!i  on 
Main  St.    J.  C.  Edsall,  Town  Engineer. 

Fredarleton,  N.  B.— Until  July  20,  by  John 
Morrlasy,  Chief  Commissioner,  Department 
Public  Works,  Frederlcton,  for  constructing 
three  metal  superstructure  spans  of  the 
Frederlcton  highway  bridge,  between  the 
city  and  the  south  end  of  the  already  revised 
work. 

BnildJiig*. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Sioux  City,   Is Until  4  p.  m..  June  29,  by 

Board  of  Education,  T.  C.  ■  Prescott  214 
United  Bank  Bldg.,  for  new  heating  plants 
for  Hopkins  school  building  and  Hawthorne 
school  building. 

Alton,  III. — Until  3  p.  m.,  July  23,  by  James 
Knox  "Taylor,  Supervising  Architect,  Wash- 
ington, D.  C,  for  the  construction  (Including 
plumbing,  gas  piping,  heating  apparatus, 
electric  conduits  and  wiring)  of  U.  S.  Post- 
office  at  Alton. 

Belleville,  III.— Until  3  p.  m.,  July  24,  by 
James  Knox  Taylor,  Supervising  Architect, 
Washington,  D.  C,  for  the  construction  (In- 
cluding plumbing,  gas  piping,  heating  ap- 
paratus, electric  conduits  and  wiring)  of  U. 
S.   Postofflce  at  Belleville. 

Chicago,  III.— Until  11  a.  m.,  June  22,  by 
Department  Public  Works,  322  City  Hall,  for 
constructing  2-story  frame  barn  for  37th 
Precinct  patrol  l}am,  at  40tb  and  Grand 
Aves. 

Chicago,  III. — Until  noon,  June  22,  by  Spe- 
cial Park  Commissioner,  A.  W.  O'Neill,  Sec- 
retary, City  Hall,  for  the  construction  of  a 
public  comfort  station  and  fountain  at  the 
Schoenhofen  triangle,  situate  at  Canalport 
Ave.,  Canal  St  and  8th  St,  Including  all 
necessary  plumbing,  sewerage,  electric  work, 
etc. 

Fort  Leavonworthj_  Kan. — Until  11  a.  m., 
June  20,  by  Capt.  William  D.  Davis,  Con- 
structing Q.  M.,  for  the  construction  of  ap- 
proaches and  porticos  for  Grant,.  Sherman 
and  Sheridan  Halls,  at  Fort  Leavenworth. 

Augusta,    Me.— Until   3  p.    m..   July    16.   by 


James  Knox  Taylor,  Supervising  Architect, 
Washington,  D.  C,  for  the  constnictlon 
complete  (except  elevator)  of  an  exteniloii 
to  the  U.  S.  Postofflce,  Court  House,  etc.,  at 
Augusta. 

Coldwatar,    Mich Until  S  p.   m..  July  21, 

by  James  Knox  Taylor,  Supervising  Archi- 
tect, Washington,  D.  C,  for  the  construction 
(Including  plumbing,  gas  piping,  beating,  so- 
paratus,  electric  conduits  and  wlring>.  of  tM 
U.  S.  Postofflce  at  Coldwater. 

Rochester,  Minn. — Until  June  20.  by  Build- 
ing Committee,  for  completion  of  Y.  M.  C.  A 
building  in  this  city. 

Beatrice,  Nab.— Until  June  26,  by  R  8 
Albright.  Secretary,  for  erection  of  a  hlgb 
school  building. 

Albany,  N.  Y.— Until  3  p.  m.,  iune  K.  by 
James  Knox  Taylor,  Supervising  Architect 
Washington,  D.  C.,  for  the  new  low  pr«««ure 
steam  heating  apparatus,  etc.,  complete  Is 
place  for  the  U.  S.  Custom  House  and  Po«t- 
offlce  building  at  Albany. 

Brooklyn,  N.  Y.— UntU  11  a.  m.,  June  M. 
by  C.  B.  J.  Snyder,  Superintendent  of  School 
Buildings,  Park  Ave.  and  69th  St.,  New 
York,  for  the  following:  General  constnic- 
tlon,'etc.,  of  new  public  school  164  on  inh 
Ave.,  security  required  $150,000;  geneial  odd- 
struction  of  an  8-classroom  temporary  bnOd- 
Ing  at  public  school  131;  installing  hcatln; 
and  ventilating  appamtus  in  public  school  (4. 
security  required  (26,000. 

Fort  rotten,  N.  Y.— Until  3  p.  m..  June  K. 
by  the  Constructing  Q.  M.,  for  construcUoo 
of  one  set  of  commanding  offlcer's  quarten. 
Including  heating,  pluniolng  and  electric 
lighting. 

Newark,  N.  Y Urttll  10  a.  m.,  July  7.  by 

Benjamin  B.  Chase,  Secretary  Beard  ot 
Managers  of  New  York  State  Custodial  Aiy- 
lum.  New  York,  for  alterations,  repaln. 
plumbing  and  rearrangement  of  steam  and 
water-piping  In  cottages  E  and  F. 

New  York,  N.  Y UnUI  11  a.  m..  June  H. 

by  Louis  F.  HaRen,  President  Bronx  Bor- 
ough, 177th  St.  and  3d  Ave.,  for  completing 
the  contract  declared  abandoned  May  X- 
1908,  for  the  construction  of  the  Bronx  Bor- 
ough Court  House  at  the  Public  Sqnart. 
bounded  bT  Brook  Ave..  Third  Ave.  and  Wt 
St,  Bronx  Borough,  New  York  City.  Tb« 
time  allowed  for  tne  completion  of  the  wort 
will  be  225  days,  and  security  required  vID 
be  1200,000. 

New  York,  N.  Y — Until  11  a.  m.,  June  It 
by  C.  B.  J.  Snyder,  Superintendent  of  School 
Buildings,  Park  Ave.  and  59th  St..  for  n- 
pairs  to  heating  and  ventilating  appantot 
of  15  public  schools:  alterations  and  sddl- 
tlons  to  electric  equipment  In  11  puhUr 
schools;  repairs  to  heating  and  ventilstliit 
apparatus  in  8  public  schools:  for  new  Ore- 
proof  main  stairs  for  7  public  schools;  al- 
terations and  repairs  to  20  public  scboob  Is 
Manhattan  Borough  and  5  In  Queen*  Bor- 
ough; alterations  to  electric  t>ell  and  Uicbl 
system  In  E  public  schools:  Installing  heat- 
ing and  ventilating  apparatus  io  public  school 
100;  security  required  $80,000. 

Mont  Alto,  Pa.— Until  5  p.  m..  June  »,  b« 
Samuel  O.  Dixon,  State  Commlsslooer  of 
Health  of  Harrisburg,  for  furnishing  of  all 
labor  and  materials  necessary  for  the  con- 
struction of  an  Inflrmary  building  for  tbe 
Pennsylvania  State  South  Mountain  Sasa- 
torlum  near  Mont  Alto. 

Phoenix,  Pa.— Until  July  1,  by  StaU  Ar- 
mory Board,  Harrisburg,  Pa.,  for  ereclkia 
of  armory  here,  on  revised  plans. 

Pittsburg,  Pa.— Until  10  a.  m..  June  U.  br 
James  P.  Shaw.  Director  Charities  and  Cor- 
rection, for  finishing  of  third  floor  nf  the 
Administration  building.  Municipal  hosplol 
Bedford  Ave.  and  Francis  St.  Kiopff  * 
Dickson,  309  I,ewls  Bldg.,  Pltuburg,  ?»■■ 
Architects. 

Pittsburg,  Pa.— UnUI  10:30  a.  m..  June  « 
by  E.  O.  L&ng,  Director  Public  Safety,  (w 
erection  of  a  patrol  station  at  the  comer  of 
Fulton  and  Ward  Sts..  North  Side.  Thoom 
W.  Boyd  ft  Co.,  Architects.  House  BU( 
Pittsburg,  Pa. 

SpringClty,  Pa. — Until  noon,  July  7.  br 
H.  M.  WTeeks.  M.  D,.  Superintendent  tv 
furnishing  and  equlplng  six  buiidiafs  at 
State  Hospital  at  Spring  City. 

Paris,  Tenn. — Until  S  p.  m.,  July  21,  br 
-James  Knox  Taylor.  Supervising  Arefaltsel 
Washington,  D.  C.,  for  the  constmctJon  (Is- 
cludlng  plumbing,  gas  piping,  heating  ap- 
paratus, electric  conduits  and  wiring)  of  tb» 
U.  S.  Postofflce  at.  Paria 

Bremerton,  Wash.— Until  11  a.  m..  Joir  ' 
by  Bureau  of  Yards  and  I>oeks,  Washlngtnr. 
D.  C,  for  constructing  a  structural  xc 
frame  for  the  central  power  station,  Boild' 
Ing  No.  106.  U.  S.  Navy  Yard,  Puget  Soosd 
-  Green  Bay,  Wis. — Until  noon.  Sept  21,  br 
Elmer  S.  Hall.  County  Clerk,  for  the  *ne- 
tloh  and  completion  of  k  county  oeutt  bow 
building,  according  to  plana  and  aptdoa- 
tlons  prepared  by  C.  E.  BeU.  Arcbltect.  f'i- 
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M<  Northwestern  Bldg.,  Minneapolis,  Minn. 
Milwaukee,  Wis. — Until  June  It,  according 
to  reports,  by  Building  Committee,  T.  M.  C. 
A.  BIdg.,  4th  St..  for  construction  of  addl- 
tlooa  to  building  to  cost  $200,000. 

Roads  tad  Streeti. 

Bids  are  asked  on  following  work,  the 
Dotea  being  arranged  alphabetically  by 
lUtes: 

Chlesgo,  III.— Until  10:30  a.  nu  June  24, 
by  Boara  Local  Improvements,  Cnas.  A.  V. 
Stsndlsh,  Secretary,  203  City  Hall,  for  20 
contracts  for  constructing  cinder  and  plank 
sidewalka 

Chicago,  III.— Until  10:30  a.  m.,  June  26,  by 
Board  Local  Improvements,  Chas.  A.  V. 
Staodlsh,  Secretary.  203  City  Hall,  for  the 
work  under  S  contracts  for  paving  with 
brick,  5  contracts  for  paving  with  limestone, 
3  contracts  for  granite  blocks,  9  contracts 
for  asphalt,  S  contracts  for  blast  furnace 
slag,  and  1  contract  for  creosoted  wood 
block. 

Munele,  Ind.- Until  10  a.  m.,  July  8,  by 
Joseph  E.  Davis,  County  Auditor,  for  con- 
structing four  gravel  roads  In  Washington 
Township. 

Rushvllle,  Ind.— Until  July  10,  by  A.  Ii. 
Winship,  County  Auditor,  for  constructing 
macadam  road. 

Tipton,  Ind.— Until  July  6,  by  J.  F.  Bar- 
low. County  Auditor,  for  constructing  three 
navel  roads,  13.129  ft..  11,000  (t.,  and  5,870 
It.  In  length.  In  Prairie  Towhshlp. 

VIneennes,  Ind Until  July  7,  by  John  T. 

Scott,  County  Auditor,  for  constructing  14,- 
135  ft.  of  gravel  road  In  Johnson  Township, 
and  13,100  ft.  of  gravel  road  in  Palmyra 
Township. 

Adams,  Mass — Until  7  p.  m.,  June  25,  by 
A.  K.  Boom,  Chairman  Board  of  Selectmen, 
for  about  «.900  sq.  yds.  of  vltrlfled  brick  pav- 
ing on  Park  St.  J.  H.  Emlgh,  Engineer, 
Dowlln    Block,   North    Adams,    Mass. 

Annapolls^_Md Until   11   a.    m.,   June   23, 

by  W.  w.  Webb,  County  Clerk,  for  curbing 
and  mtvlng  with  brick  one-third  mile  of 
Lighf  Street  Road,  No.  2. 

Baltimore,  Md Until  11  a.  m.,  June  24,  by 

Commissioners  for  Opening  Streets,  Hoen 
BIdg..  to  grade  curb,  gutter  and  pave  with 
Kianlte  blocks  Butcher's  Lane  from  North 
Aye.  to  Pennsylvania  Ave.,  and  for  the  pav- 
ing, grading  and  curbing  with  bituminous 
concrete  pavement  24th  St.  from  Maryland 
Ave.  to  Charles  St.  . 

Kansas  City,  Mo.— Until  11  a.  ID.;  June  25, 
by  E.  A.  Harper,  City  Engineer,  for  grading 
portions  of  39  streets  and  alleys. 

Kansas  City,  Mo.— Until  3  p.  m.,  June  22, 
by  Park  Commissioners,  Frank  P.  Oossard, 
Secretary,    for   grading   portion   of  .Roanoke 

Omaha,  Neb ^Untll  June  27,  by  the  Park 

Board.  City  Hall,  for  paving  portion '  of  Ed 
Cretghton  Ave.  with  brick  and  artlflolal 
stone  curb. 

Hoboken,  N.  J.— Until  8  p.  m.,  June  24,  by 
James  H.  Londrlgon,  for  repaving  with  wood 
block  itaveraent,  portions  of  Adams  St.,  Sec- 
ond St.  and  Sixth  St. 

Brooklyn,  N.  Y.— Until  11  a.  m.,  June  24, 
by  Bird  S.  Color,  Borough  President,  for 
work  under  four  contracts  for  regulating 
and  repaving  with  asphalt,  and  contract  for 
repaving  with  granite. 

New  YorK,  N.  Y Until  11  a.  m.,  June  23, 

by  Louis  F.  Haffen,  President  Bronx  Bor- 
ough. 177th  St.  and  3d  Ave.,  for  work  under 
11  contracts  for  street  improvements. 
Largest  contract  calls  for  constructing  the 
transverse  road  at  East  167th  St.  in  connec- 
tion with  the  Orand  Boulevard  and  con- 
course. The  work  includes:  14,800  cu.  yds. 
of  earth  excavation,  15,800  cu.  yds.  of  rock 
excavation,  4,700  cu.  yds.  of  filling  and  back- 
filling, etc. 

Ada,  O.— Until  noon.  June  30.  by  E.  J. 
Carey.  Village  Clerk,  for  8.600  sq.  yds.  of 
bflck  paving.     Thos.  J.  SmuU,  Engineer. 

Cincinnati,  O. — Until  July  8.  by  County 
Commissioners,  Fred  Dreihs,  Clerk,  for  im- 
provement of  several  pike  roads. 

Cincinnati,  O. — Until  noon,  June  22,  by 
Board  Public  Service,  John  J.  Wenner.  Clerk, 
for  following  work:  Resurfacing,  with  as- 
phalt on  Fairfield  Ave.,  bond  for  J2.000  re- 
quired with  bid;  paving  Ferdinand  Alley  with 
brick.  l>ond  for  ll.oOO  with  bid;  resurfacing 
with  asphalt  on  Auburn  Ave..  l>ond  for  $5,000 
with  bid;  resurfacing  with  asphalt  Kemper 
I^ne.   bond  for  $2,000  with  bid.. 

Cleveland  Heights,  O.— Until  noon.  July  7, 
by  Wllllara  G.  Phare.  Village  Clerk.  204 
American  Trust  BIdg..  Cleveland,  O.,  for  im- 
provement of  part  of  EucUd  Boulevard  by 
grading,  draining,  sewering,  paving  with 
macadam  and  constructing  sidewalks.    F.  A. 


Pease  Engineering  Co.,  Engineers,  981  Wil- 
liamson  BIdg.,   Cleveland,   O. 

Coshocton,  O ^Untll  June  18,   by  District 

Road  Commissioners,  Geo.  J.  Bock,  Jr.,  Road 
Engineer,  for  construction  of  two  miles  of 
brick  roadway,  two  miles  of  limestone  maca- 
dam roadway  and  two  miles  of  gravel  road- 
way. A  bond  issue  of  $60,000  will  be  sold 
on  June  16. 

Struthers,  O. — ^Untll  2  p.  m.,  Jtme  18,  by 
W.  J.  Maurice,  Clerk  of  Poland  Township, 
for  grading  and  macadamizing  11,246  ft.  of 
the  Poland  and  Struthers  road.  Plans, 'etc., 
with  Williams  tt  Cooi>er,  Commercial  Bank 
BIdg.,  Toungstown,   O. 

Bentleyvllla,  Pa Until  4  p.  m.,  July  6,  by 

C.  C.  Hanlon,  Borough  Engineer,  for  8,800 
sq.  yds.  of  paving  and  curbing. 

Erie,  Pa. — Until  June  29,  by  Board  Public 
Works,  for  paving.  B.  F.  Briggs,  City  Engi- 
neer. 

Erie,  Pa.— Until  June  25,  by  Board  Public 
Works,  for  paving  portions  of  several  streets. 

B.  F.  Briggs,  City  Engineer. 
Hsrrlsburg,    Pa. — Until   June   SO   (readver- 

tlsement),  by  State  Hiahway  Department, 
for  constructing  three  sections  of  state  road 
In  Langhome  Borough,  Bucks  County,  and 
a  section  In  Bristol  Township. 

Wllklnsburg,  Pa Until   4  p.   m.,  June  20, 

.  by  Frease  &  Sperling,  Borough  Engineers, 
Carl  BIdg.,  for  grading,  curbing  and  paving 
portions  of  Barnes  St.  and  Monitor  St.,  and 
for  grading  portion  of  Cynthia  St. 

Wllllamaport,  Pa Until  June  SO.  by  J.  J. 

Oalbralth.  City  Clerk,  for  6,000  sq.  yda  pav- 
ing on  Campbell  St. 

Farmvllle,  Va. — Until  noon,  June  30,  by 
County  Clerk,  for  constructing  2.3  miles  of 
macadam  road. 

Lander,  Wyo.— Until  8  p.  m.,  July  14,  by 
Wm.  G.  Burnett,  Town  Clerk,  for  grading 
and  surfacing  4,928  ft.  of  Main  St.,  requiring 
10,082  cu.  yds.  of  material.  J.  C.  Bdsall, 
Town  Engineer, 

StIWtlBm 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Andalusia,  Ala — Until  noon,  July  10,  by  Z. 

D.  Studstill,  City  Clerk,  for  installing  sewer 
system. 

Washington,  O.  C. — Until  noon,  June  29,  by 
District  Commissioners,  Room  43,  District 
BIdg.,  for  constructing  trunk  sewer. 

Evansvllls,  Ind.— Until  2  p.  m.,  June  20, 
by  Board  Public  Works.  Walter  F.  Wunder- 
lich.  Clerk,  for  constructing  local  sewer;  cer- 
tified check  for  $100  required  with  bid. 

Rusbvllla,  Iml. — Until  7  p.  m^.  June  30,  by 
Trustees  Bast  Hill  Cemetery,  Wilbur  Stiers, 
Secretary,  for  constructing  complete  sewer 
system.  Certified  check  for  $300  required 
with  bid. 

Topska,   Kan Until  5  p.  m.,  June  18,  by 

C.  B.  Burge.  City  Clerk,  for  the  construction 
of  a  sewer  In  District  No.  20.  the  work  in- 
cluding: 11,377  ft.  8  in.,  3,190  ft.  10  In.,  8.726 
ft.  12  In.,  230  ft.  16  in..  1.500  ft.  18  in.,  and 
2,190  ft.  21  in.  pipe,  and  2.060  ft.  24  in.  pipe, 
1,020  ft.  36  la.,  550  ft.  42  In.,  380  ft  48  In., 
550  ft.  54  In.,  and  2,500  ft  60  in.  pipe  2  ring 
brick  or  concrete  reinforced. 

Topeka,  Kan. — Until  5  p.  m.,  June  18,  by 
C.  F.  Burge,  City  Clerk,  for  constructing  770 
ft.  of  8-ln.  pipe  sewer,  and  600  ft.  of  12-ln. 
pipe  sewer. 

Lexington,  Ky. — Until  noon,  June  30,  by 
Mayor  John  Skain,  for  completion  of  south- 
ern main  sewer  of  the  trunk  sewer  system. 

Louisville,  Ky. — Until  noon,  June  24,  by 
Commissioners  of  Sewerage.  Chas.  P.  Weav- 
er. Secretary,  for  construction  of  Sec.  A  of 
25th  St.  sewer,  the  work  consisting  of  1,998 
ft.  of  6  ft  10  in.  X  5  ft  6^  In.  reinforced 
concrete  sewer  and  1,740  ft.  of  6  ft.  6  In.  x 
5  ft.  2  in.  reinforced  concrete  sewer. 

Dillon,  Mont.— Until  8  p.  m.,  July  1,  by  J. 
B.  Poindexter,  City  Clerk,  for  material  and 
labor  for  constructing  7,400  ft.  of  sewer. 
George  R.  Metlen,  City  Engineer. 

Plalnfleld,   N.  J Until  8  p.  m.,  July  6,  by 

James  T.  MacMurray,  City  Clerk,  for  con- 
structing 710  ft.  of  8  in.  vitrified  pipe  sewer. 

Albuquerque,  N.  Mex. — Until  10  a.  inu,  June 
27.  by  County  Commissioners,  A.  E.  Walker, 
Clerk,  for  laying  sewer  line  along  road  from 
county  jail. 

Newark,  N.  Y.— Until  10  a.  m.,  by  Benja- 
min B.  Chase,  Secretary  Board  of  Managers 
New  York  State  Custodial  Asylum,  for  sew- 
age disposal  plant  Bond  for  $1,000  required. 
Franklin  B.  Ware,  State  Architect,  Albany, 
N.  T. 

New  York,   N.  Y Until   2  p.   m.,  June  23, 

by  John  F.  Ahearn,  Borough  President,  for 
furnishing  all  the  labor  and  material  re- 
quired for  repairs  to  brick  and  pipe  sewers 


and  appurtenances  during  the  year  1908.  Se- 
curity required  is  $7,000. 

New  York,  N.  Y.— Until  11  a.  m.,  June  23, 
by  Louis  F.  Haffen.  President  Bronx  Bor- 
ough, 177th  St.  and  3rd  Ave.,  for  work  under 
three  contracts  for  constructing  sewers. 
Lcu-gest  contract  calls  for  a  sewer  In  Sene- 
ca Ave.,  the  work  Including  251  lln.  ft.  26  in. 
X  36  in.  concrete  sewer,  etc. 

Cleveland  Heights,  O. — Until  noon,  July  7, 
by  William  O.  Phare,  Village  Clerk,  204 
American  Trust  BIdg..  Cleveland.  O.,  for  es- 
tablishing grade  and  constructing  sewer  in 
parts  of  Compton  Road  and  Highland  Road. 
F.  A.  Pease  Engineering  Co..  Emgineers,  931 
Williamson  BIdg.,  Cleveland,  O. 

Cleveland,  O — Until  noon,  June  18,  by  A. 
R.  Callow.  Secretary  Board  Public  Service, 
for  constructing  following  sewers:  In  Brins- 
made  Ave.,  certified  check  for  $1,000  with 
bid;  In  West  SOth  St.,  certified  check  for 
$8,000  with  bid;  In  West  21st  St.,  certified 
check  for  $150  with  bid. 

Corlett  (P.  O.  Sorrento).  O. — Until  noon, 
July  6.  by  W.  H.  JanUen.  Village  Clerk,  for 
the  construction  of  sewers  upon  the  follow- 
ing streets:  Hope  St.,  Harland  St.,  Electric 
St.,  Harvard  St..  Frisble  St,  Windfall  St,. 
Leonard  "outlet"  sewer.  Courtney  Engineer- 
ing Co..  Village  Engineers,  40 1  American 
Trust  BIdg.,  Cleveland,  O. 

Bentleyvllle,  Pa.— Until  July  6.  by  C.  C. 
Hanlon.  Borough  Engineer,  for  constructing 
two  sewers. 

Wllllamaport,  Pa — Until  June  30,  by  J.  J. 
Galbralth,  City  Clerk,  for  constructing  three 
sewers. 

Milwaukee,   Wis Until   10:30  a.   m.,   June 

18,  by  Board  Public  Works,  Charles  J. 
Poetsch,  Chairman,  for  constructing  section 
No.  6  of  an  Intercepting  sewer  for  the  relief 
of  the  SOth  St  tunnel.  Certified  check  for 
$2,260  required  with  bid. 

Water  Ssffly. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Chicago,  III.— Until  10:30  a.  m.,  June  26.  by 
Board  Local  Improvements,  Chas.  A.  v. 
Standlsh,  Secretary,  208  City  Hall,  for  19 
contracts  for  constructing  water  supply  pipes 
and  28  contracts  for  constructing  water  serv- 
ice pipes. 

Brooklyn,  N.  Y. — Until  >  p.  m.,  June  26, 
by  John  H.  O'Brien,  Commissioner  of  Water 
Supply,  Gas  and  Electricity,  18-21  Park  Row, 
New  York,  for  cleaning  water  mains  and 
cutting  in  stopcocks,  connections  and  blow- 
oCfs  on  water  mains  In  the  Borough  of 
Brooklyn.     Security  required  Is  $40,000. 

Cleveland  Heights,  O. — Until  noon,  July  7, 
by  William  G.  Phare,  Village  Clerk,  204 
American  Trust  BIdg.,  Cleveland,  O.,  for 
establishing  grade  and  laying  6-In.  water 
main  in  parts  of  Compton  Road,  Highland 
Road  and  Euclid  Boulevard. 

Newark,  O, — Until  noon,  June  20.  by  Board 
Public  Service.  A.  C.  Gundlach,  Clerk,  for 
constructing  waterworks  system. 

Stratford,  Tex. — Until  June  20,  according 
to  reports,  by  J.  P.  Reeder,  for  Installing 
waterworks  to  cost  $10,000. 

Oskvllle,  Ont Until  8  p.  m.,  June  23,  by 

A.  S.  Chlsholm.  Chairman  Board  of  Water 
&  Light  Commissioners,  for  the  following 
works:  Contract  "A."  plpelaylng.  20,000  ft.; 
contract  "B,"  power  house;  contract  "C." 
water  tower;  contract  "D,"  cast  iron  pipes 
and  specials;  contract  "E,''  fire  hvdrants  and 
gate  valves;  contract  "G,"  electrically  oper- 
ated pumping  machinery:  contract  "K,"  elec- 
tric lighting  and  power  system;  contract 
"L,"  sedimentation  basin.  Willis  Chlpman, 
Chief  Elngineer,  103  Bay  St.,  Toronto. 

BzcaTatlMi,  Earth  aad  Rock. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Stockton,  Cal. — Diverting  Canal.— Until 
noon,  July  8,  by  Lt.-Col.  John  BIddle,  U.  S. 
Engrs..  726  Chronicle  BIdg..  San  Ftancisco. 
for  constructing  diverting  canal  north  and 
east  of  Stockton. 

Denver,  Colo. — Grading.— Surveys  have 
been  completed  and  contracts  will  be  let 
within  the  next  30  days  for  the  grading  of 
the  canal  to  be  built  by  the  Routt  County 
Development  Co.  on  Snake  River  in  North- 
western Colorado.  Specifications,  etc..  at  of- 
fice of  the  Engineers.  Ferguson-GefTs  Engi- 
neering Co..  Century  BIdg.,  Denver. 

Connersvllle,  Ind.— Fill.— Until  July  10.  by 
J.  L.  Kennedy.  County  Auditor,  for  fill  be- 
tween city  and  White  Water  Bridge.  Work 
will  cost  about  $15,000  and  is  estimated  that 
34,250  yds.  of  earth  will  be  required  to  make 
the   fill    with    the   addition   of   2,733    yds.    of 
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fravel  and  9,840  sq.  ft  of  aodding.  A.  L. 
Stewart,  RtubvlUa,  Ind.,  la  Engineer. 

Duluth,  Minn. — ^Dredging. — Until  noon,  June 
30,  by  iiai.  Graham  D.  Fitch,  U.  S.  Engra., 
tor  dredglnK  In  Duluth-Superior  Barber,  Of- 
ficial advertisement  will  be  found  elaewhere 
!n  tbla  lasue. 

Haitlnqs,  Minn.— Ditch  Work.— Until  1  p. 
m.,  July  6,  by  F.  A.  Hoffman,  County  Audi- 
tor, for  oontractlnK  Ditch  No.  1,  requiring 
about  26,761  cu.  yda.  of  open  ditch  work. 

Vlckaburo,  Mlaa,— Levea  Work.— UntU 
noon,  July  %  by  Capt.  Clarke  8.  Smith,  U.  S. 
Etegr.,  for  about  611,000  cu.  yda.  of  levee 
work. 

Brooklyn,  N.  Y.— Grading  Lota.— UntU  U 
a.  m.,  June  2i,  by  Bird  a.  Color,  Borough 
Prealdent,  for  three  contracts  for  grading 
lots,  requiring  2,732  cu.  yds.  earth  excava- 
tion. 

New  York,  N.  Y.— Dredging.- UntU  noon, 
June  30,  by  Col.  J.  O.  D.  Knight,  Corps  of 
Shiglneers,  for  dredging  and  rock  removal  in 
Harlem  River,  N.  X. 

Wakefield,  R.  I,— Dredging.— UntU  noon, 
June  20,  by  Earl  C.  Whaley,  Engineer  for 
Tbwn  Committee,  for  dredging  a  channel,  8,- 
700  ft.  long,  20  ft.  wide,  and  i  ft.  deep  in 
Point  Judith  Pond.  South  Kingston,  R.  L, 
and  constructing  two  pUe  highway  bridges 
over  same. 

Bremerton,  Wash,— Dredging.— Until  11  a. 
m.,  July  3,  by  the  Bureau  of  Yards  and 
Docks,  Washington,  for  dredging  material 
from  the  water  front,  navy  yard,  Bremerton. 

HJacellaneeiu. 

Bids  are  asked  on  foUowlng  work,  the 
notes  being  arranged  alphaoetlcaUy  by 
states: 

Los  Angeles,  Cal. — Aqueduct — Until  July  27 
(extension  of  date  from  July  17),  by  Horace 
B.  Ferris.  Secretary  Board  PubUc  Works,  for 
construction  of  Jawbone  Division  of  Los  An- 
geles Aqueduct.  The  work  Includes:  Com- 
pleted and  lined  tunnel:  Sec.  1,  6,583  Un.  ft; 
sec.  2,  20,075  lin.  ft;  sec.  3.  17.400  lln.  ft. 
Canal  Uning  and  cover:  Sec.  1,  38,116  Un  ft; 
sec  2.  S,642  Un  ft;  sec.  3,  16,000  Un.  ft  Ex- 
cavation: Sec.  1,  223,(70  cu.  yds:;  sec.  2,  33,- 
800  cu.  yds.:  sec.  3,  79,700  cu  yds:  Plain  con- 
crete for  piers  and  culverts:  Sec.  1,  328  cu. 
Sds.;  sec.  2.  334  cu.  yds.;  sec.  3,  466  cu.  yds. 
:ubble  concrete:  Sec.  2,  1,800  cu.  yds.;  sec.  3, 
1,000  cu.  yds. 

Washington,  O.  C. — Submarine  Rock  Drill 
Bajve.— UntU  10:30  a.  m.,  July  3,  by  Lt.  Col. 
H.  F.  Hodges.  General  Purchasing  Officer, 
Isthmian  Canal  Commission,  for  famishing  a 
submarine  rock  driU  barge,  with  three  driU 
frames  and  three  hydrauUc  nuns.  Circular 
447  should  be  applied  for. 

Fort  Serevan,  Qa. — Sea  WaU.  Etc. — UntU 
noon,  June  24,  by  Jos.  T.  Davidson,  Q.  M., 
Fort  Moultrie.  8.  C,  for  constructing  rein- 
forced concrete  sea  waU  and  rip  rap  Jetties 
at  Fort  Screven. 

Chicago,  III. — Pumping  Clay  Hole. — Until  11 
a.  m.  June  23,  by  Department  Public  Works, 
226  City  Hall,  for  furnishing  aU  labor,  mate- 
rltU,  tools,  apparatus  or  thing  required  and 
for  pumping  out  the  water  contained  In  a 
clay  hole  at  the  n.  w.  comer  of  S.  L«avitt 
St  and  W.  47th  St 

North  Chicago,  ill.— Tunnel.  Etc.- UnOI 
noon,  July  16,  by  Bureau  of  Navigation,  Navy 
Department,  Washington,  D.  C.,  for  the 
heating  and  electrical  distribution  mains  and 
concrete  tunnel  at  Naval  Training  School, 
Great  Lakes.  North  Chicago.  Plans,  etc., 
with  the  Commandant. 

Manistee,  Mich. — Revetment  Etc. — Until 
June  22,  by  Mai.  W.  V.  Judson,  Corps  of  En- 
gineers, Milwaukee,  Wis.,  for  building  plank 
crib  revetment,  removing  old  pier  and  dredg- 
ing at  Manlstlque  Harbor. 

Skaneateles,  N.  Y.— ProtecUon  WaU.— Un- 
tU noon.  June  23,  by  F.  C.  Stevens.  StAte 
Commissioner  Public  Works.  Albany.  N.  Y., 
for  the  construction  of  a  protection  wall  on 
the  west  side  of  the  Skaneateles  Lake  outlet 
in  the  village  of  Skaneateles,  and  completing 
the  same  on  or  before  Oct.  16,  1908. 

Columbus,  O — Garbage  Works. — ^Untll  June 
24,  by  Board  Public  Service,  for  the  construc- 
tion of  garbage  reduction  works.  John  K. 
Gregory,  Engineer. 

Mont  Alto,  Pa. — Garbage  Plant. — Until  S  p. 
m.,  June  30,  by  Samuel  G.  Dixon.  Commission- 
er of  Health,  Harrlsburg,  Pa.,  for  furnishing 
and  erecting  complete  of  a  garbage  and 
refuse  disposal  plant  at  the  Pennsylvania 
State  South  Mountain  Sanatorium,  near  Mont 
Alto.  The  plant  wlU  consist  of  one  battery, 
with  a  capacity  for  the  garbage,  sludge  and 
combustible  refuse  from  600  people.  Ingenui- 
ty of  design  and  economy  of  operation  will 
be  given  consideration  In  awarding  the  con- 
tract 

Pittsburg,  Pa. — ^Power  House,  Chimney. — 
Until  10  a.  m^  June  19,  by  James  I.  Shaw, 
Director  of   Cnarltlea  and   Corrections,   for 


erection  of  a  power  house  and  radial  brick 
chimney.  Specifications  at  office  of  John  P. 
Brennan,  Assistant  Superintendent  of  the 
Bureau  of  Building  Inspection,  comer  Sixth 
Ave.  and  Cherry  Alley. 

Plttsburo,  Pa.— Boiler  Foundation.— UntU 
10  a.  m.,  June  19,  by  Department  of  Chari- 
ties and  Correction,  611  Fourth  Ave.,  for  re- 
setting boUer  and  rebuilding  a  foundation  at 
Municipal  HospltaL 

Bremerton,  Wash. — ^Dry  Dock. — UntU  11  a. 
m.,  July  18,  by  Bureau  Yards  and  Docks, 
Waahington,  D.  C,  on  constructing  a  con- 
crete and  granite  dry  dock  at  the  Puget 
Sound  Navy  Yard. 

Lander,  Wyo. — Syphon. — UntU  8  p.  m.,  July 
14,  by  Wm.  O.  Burnett  Town  Clerk,  for  ma- 
terial and  buUdlng  Inverted  siphon  on  Main 
St  where  an  Irrigating  ditch  crosses  street 
above  estabUshed  street  grade.  J.  C.  EdsaU, 
Town  Engineer. 

Cobourg,  Ont — Breakwater. — Until  4:30  p. 
m.,  June  29,  by  Fred  Gelinas,  Secretary  De- 
partment Public  Works,  Ottawa,  Ont,  for 
constructing  two  breakwaters  at  this  place. 
Certified  check  for  313,000  required  with  bid. 
Plans,  etc.,  at  offices  of  H.  J.  Lamb,  Resi- 
dent Engineer,  London,  Ont;  J.  O.  Sing, 
Resident  Engineer,  Confederation  Life  Build- 
ing, Toronto,  on  application  to  the  Postmast- 
er at  Cobourg,  Ont.,  and  at  the  Department 
of  PubUc  Works,  Ottawa. 

l[aterialB,lfach1ne8,Sapplle8,Toolt,Ste. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetlcaUy  by 
states: 

Denver,  Colo, — Fire  Hose.— Until  10  a.  m., 
June  20,  by  H.  E.  Insley,  Commissioner  of 
Supplies,  for  furnishing  6,000  ft  of  2%  in. 
cotton  fire  hose. 

Bridgeport,  Conn. — Stone,  Sand,  Cement, 
BJtc- Until  8  p.  m.,  June  18,  Committee  on 
Streets  and  Sidewalks,  John  M.  Griffin, 
Chairman,  for  furnishing  about  6,860  sq.  yds. 
of  brick  or  wood  blocks,  930  bbls.  Portland 
cement  720  cu.  yds.  sand,  1,400  tons  crushed 
stone,  13,600  tons  special  crushed  stone,  and 
3,300  tons  screenings,  special. 

Washington,  D.  C.^ — Fire  Englnea,  E<tc. — 
Until  noon,  June  23,  by  the  District  Commis- 
sioners for  furnishing  the  flre  department  for 
the  District  of  Columbia  with  one  fourtb- 
sl£e  steam  flre  en^ne,  one  second-size  steam 
fire  engine,  one  chemical  engine,  two  com- 
bination chemical  engines  and  hose  wagons, 
and  one  66-ft  aerial  book-and-Iadder  truck. 

Brooklyn,  N.  Y.— Stop  Cocks.— UntU  2  p. 
m.,  June  26,  by  John  R.  O'Brien,  Commis- 
sioner Water  Supply,  Gas  and  Electricity,  IS 
Park  Row,  New  York,  for  furnishing  and 
delivering  stop  cocks.  Security  required  Is 
810,000. 

Brooklyn,  N,  Y.—TopsolI.— Until  3  p.  m., 
June  26,  by  Park  Board.  Arsenal  Bldg.,  6th 
Ave.  and  64tb  St.,  New  York,  for  furnishing 
and  delivering  10,000  cu.  yds.  of  topsoU  or 
garden  mould  to  Sunset  Park,  and  3,000  cu. 
yds.   to  Prospect  Park. 

Nov»  York,  N.  Y — Broken  Stone.— UntU  2 
p.  m.,  June  23,  by  John  F.  Aheam.  Borough 
President,  for  furnishing  and  delivering  1.800 
cu.  yds.  of  broken  trap  rock  and  1,600  cu. 
yda  trap  rock  screenings. 

Mont  AJto,  Pa.— Laundnf  Equipment. — 
Until  6  p.  m.,  June  26,  by  Samuel  G.  Dixon, 
Commissioner  of  Health,  Harrlsburg,  Pa., 
for  furnishing  labor  and  materials  necessary 
for  the  equipment  of  the  laundry  for  the 
Pennsylvania  State  South  Mountain  Sana- 
torium, near  Mont  Alto. 

Philadelphia;  Pa.— Ash  Handling  Plant— 
UntU  11  a.  m.,  July  11,  by  Bureau  of  Yards 
and  Docks,  Washington,  D.  C,  for  InstaUlng 
a  coal  and  ash  handling  at  the  Navy  Yard, 
Philadelphia. 

Scranton,  Pa.— Fire  Hose.— Until  June  24, 
by  F.  L.  Worraster.  Director  Public  Safety, 
for  furnishing  3,000  ft.  of  flre  hose. 

Scranton,  Pa. — Flre  Hydrants. — UntU  June 
23,  by  C.  R.  Acker,  Director  Public  Works, 
for  furnishing  flre  hydrants. 

Swayarvllle  {P.  C.  Maltby),  Pa — Pipe.- 
Until  B  p.  m.,  June  22,  by  H.  E.  Miller,  Bor- 
ough Secretary,  Maltby,  for  furnishing  terra 
cotta  pipe. 

Wllllamsport,  Pa — Street  Signs.- Until 
June  30,  by  J.  J.  Oalbralth,  City  Clerk,  for 
furnishing  1,364  street  signs. 

Qalveaton,  Tex. — Pumping  Equipment — 
UnUl  noon,  July  2,  by  John  D.  Kelley,  City 
Secretary,  for  furnishing,  deUverlng  and 
erecting  the  complete  mechanical  equipment 
of  an  air  lift  pumping  station  at  Alta  Loma, 
Tex.,  consisting  of:  One  1.200  cu.  ft.  air  com- 
pressor, one  700  cu.  ft.  air  compressor,  one 
200  H.P.  water  tube  boiler.  All  neces«sry 
accessories.  Including  about  16,615  ft  of  air 
pipe  toweUs.    A.  T.  Dickey,  City  Engineer. 

Madison,  Wis, — ^Heaters,  Pumps,  IKc— Un- 


tU 10  a.  m..  July  10.  by  M.  B.  McCaffrey,  8w- 
retary,  Unlverstty  of  Wisconsin,  for  Qia  en- 
tire number  of  feed  water  beaters  and  ponipa 
required  for  the  new  oenti«l  heating  station 
and  for  the  construction  of  the  smokt 
breeching  for  the  boUers  In  the  same. 

MllwMiukae.  Wls<— Paving  Blocks.- Until 
10:30  a.  m.,  June  SO,  by  Board  PubUe  Works. 
Charles  J.  Poetsch,  Chairman,  for  fumlahiaf 
city  1,200  sq.  yda.  of  6-in.  (in  depth)  No,  ) 
granite  paving  blocks  for  repavlDg  the  aostb 
naif  of  Chestnut  St 

Ottawa.  Ont,— Machinery. — ^Untll  noon,  Jdr 
1,  by  O,  J.  Deeberata.  Acting  Deputy  Minis- 
ter uf  Marine  and  Fisheries,  for  ■upptyiac 
the  machinery  required  by  the  Depvtmsnt 
of  Marine  and  Fisheries  for  fog  alarm  par- 
poses  during  a  period  of  one  or  three  yeua 

001ITRACT8  LBT. 

The  roUowing  contracts  have  been  let  r»- 
cently: 

Huntovllle,  Ala.— Railroad  Work.— Ed  L 
Pulley  and  J.  E.  Toney  and  W.  J.  Bennette 
&  Co.,  have  been  awarded  contracts  in  con- 
nection with  the  construction  of  the  Naih- 
vlUe  &  HuntsvUle  R.  R. 

Russellvllle,  Ala.  —  Bridges.  —  Roanok* 
Bridge  Co.,  Roanoke,  Va.,  at  36,480,  for  eos- 
structlng  two  bridges  at  Taylors  Ford  ant 
at  Mountford,  and  at  36.000  for  a  bridge  oo 
the  county  line  between  Franklin  and  lurloa 
Counties. 

Alturaa,  Cal. — Railroad. — ^Utah  Construe- 
tlon  Co.,  Ogden,  Utah,  according  to  reports, 
for  constructing  the  Goose  Lake  &  SootlMn 
Ry. 

Santa  Monica,  Cal. — Sewer,  Etc— J.  S. 
Kneen.  for  constructing  reverse  sewer  mtla 
from  Bay  St  to  (Colorado  Ave.,  and  for  tb* 
improvement  of  Bay  St 

Hartford,  Conn Sewer  Work. — B.  SOvst- 

tro  St  Co.,  at  32if08,  for  repairing  intercept- 
ing aewer  near  Hamilton  Ave. 

Washington,  D.  C— Paving.— Waataingtoi 
Asphalt  Block  &  TUe  Co.,  at  19,000,  for  sav- 
ing South  Carolina  Ave.  with  asphalt  bioek 

Welser,  Idaho,— Bridge.— Charles  O.  Sbes- 
ley,  Denver,  Colo,,  at  37,189,  for  steel  brldg* 
over  Welser  River,  near  Council,  for  oooaty. 

Manchester,  la, — 0>ncrete  Bridges.— N.  M. 
Stark,  for  constructing  two  reinforced  con- 
crete bridges  for  county,  one  a  60-ft  arA, 
the  other  70-ft 

Cairo,  III. — Filling,  Sewers. — Cairo  Dredr- 
ing  Co.,  J.  B.  Magee,  President,  at  37S.ni, 
for  fiUIng  and  sewering  uptown  cross  streeta 

Bellevllie,  III. — Paving,  Sewers. — Contracts 
for  paving  and  sewering  five  streets  have 
been  awarded  aa  follows:  A  St.,  paving  and 
sewering,  Hoeffken  Bros.,  Bellevltle,  tS4.4tT; 
Race  St.,  Hoeffken  Bros.,  $7,397:  Lebasoa 
Ave.,  Reeb  Bros.,  $50,988:  First  St,  Hoeff- 
ken Bros.,  $27,052.10;  Second  St.  Reeb  Brea. 
$16,858.60.  The  contract  for  the  extensioo  at 
the  Church  St.  sewer  was  let  to  Stolts  Sup- 
ply Co.  for  $1,106. 

Freepert,  III. — Sewer  System. — M.  Fotd. 
Cedar  Rapids,  la.,  at  $42,762,  for  constmet- 
ing  sewer  system  in  Third  Ward.  Otb« 
bids  received  were  as  followa:  W.  M.  Dear- 
bom,  Dubuque,  la..  $48,232:  J.  W.  Stewart 
Freeport,  111.,  $60,128;  J.  W.  Egan.  Jr.,  Am- 
boy,  m..  $51,931;  FarreU  Constructioo  Co.  ft 
Tlbsy  Bros.,  Dubuque.  $66,448:  G.  MaSML 
Rockford,  $47,332:  Schrelder  «  Carroll.  Man- 
itowoc, Wis.,  $47,659:  Fedenl  Improvemeat 
Co.,  Chicago,  $49,099. 

Brazil,  Ind. — Sewer. — Michaels  ft  MInlrka 
Marion,  Ind.,  at  $34,269,  for  coostmctlsg 
storm  and  sanitary  sewer  in  Fogues  Hun. 

Connersvllle,  Ind. — Bridge. — Indiana  Bridge 
Co..  Muncte,  Ind..  at  $2,948,  for  bridge  over 
Williams  Creek  for  county. 

Hartford  City,  Ind.— Gravel  Road.— UodUs 
Bros.,  at  $6,460,  for  constructing  Hodasa 
gravel  road  for  county. 

Boonvllle,  Ind. — Bridges. — Vincennes  Bridgs 
Co.,  Vincennes,  Ind.,  at  $41,099,  for  cob- 
structing  eleven  steel  bridges  for  county. 

Qoshen,  Ind. — Concrete  Bridges.— Natteosl 
Concrete  Co.,  Indianapolis,  Ind.,  for  six  cos- 
crete  bridges  for  county. 

Lafayette,  Ind.— Bridge  Work.— Lafayett* 
Engineering  Co.,  for  40-ft  steel  bridge  wtta 
concrete  floor  in  Wayne  Township.  W.  H. 
Hoffman  wlU  build  the  approaches  and  ak» 
secured  contract  for  two  reinforced  concrels 
structures,  one  40  ft.  long,  over  Indisa 
Creek,  near  OranvlUe,  and  one  JO  ft  kW 
over  Indian  Creek  on  the  Dresser  road,  oesr 
Hebron. 

Lafayette,  Ind.— Sewer.  Paving.— WaDaes 
Bros.  Co.,  at  foUowlng  bid  for  ooBStrvetnf 
Cincinnati  St  sewer:  «-tn.,  $1.S8:  U-Ib.,  fi 
cts.;  10-in.,  91  eta;  8-ln.,  C9  eta  K.  a 
Moore  for  Improvement  of  sidewalks  on  3ta 
St,  at  9H  cts.  for  walks  and  S»  eta  ftr 
brick  crossings. 

Michigan  City,  Ind.— Bridge  Wotk.— W.  A 
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Stelsely,  La  Porte,  Ind.,  at  $3,328,  for  con- 
structing four  bridjses  for  county. 

P*ru.  Ind. — Gravel  Roads. — Sidney  A. 
Vaugh  and  James  Wllbum,  for  constructing 
23  mites  of  gravel  road. 

Rocl<port,  Ind. — Concrete  Bridges.— A.  P. 
Elgenmann,  at  $3,432,  for  constructing  con- 
crete bridges  for  county. 

Wlnnsboro,  La. — ^Iron  Bridges. — Vlncennes 
Bridge  Co.,  Vlncennes,  Ind.,  for  four  iron 
bridges  for  Police  Jury. 

Easton,  Md.— Bridge  Work.— W.  W.  Tunis 
&  Bro.  Lumber  Co.,  Tunis  Mills,  at  34.880, 
for  rebuilding  Tuclcahoe  bridge.  Bridge  Is  to 
be  wood. 

Port  Huron,  Mich. — Replanklng  Bridge. — 
Robert  Leach,  at  $1,000,  for  replanklng  Mil- 
itary St.  bridge. 

Rochester,  Minn. — Sewers. — Praser-Bltlott 
Co.,  at  $4,987,  for  constructing  St.  Mary's 
aewer. 

Rochester,  N.  Y.— Paving.— F.  C.  Leuer  ft 
Sons  Co..  at  $24,(38,  for  paving  Hawley  St. 
with  brick. 

Atlantic  City,  N.  J — Bridge.— Atlantic 
Construction  A  Supply  Co.,  at  $1,632,  for 
constructing  bridge  over  Union  Creek  in 
Mulllca   Township. 

Dunkirk,  N.  Y — Repairing  Brick  Pave- 
ment.— R  C.  Ruthven  has  contract  for  re- 
pairing brick  pavement  on  Washington  Ave. 
'With  asphalt. 

Dunkirk,  N.  Y Electric  Railway. — Thomas 

Fltxgerald  A  Co.,  Fredonla.  N.  T..  for  work 
on  the  Buffalo  A  Lake  Erie  Traction  Co.  In 
tlie  villages  of  Westfleld,  Angola  and  Silver 
Creek.  Same  contractor  has  contract  for 
flnlshtng  the  belt  line  cut  under  the  tracks  of 
the  Nickel  Plate,  the  Pennsylvania,  and  the 
Dunkirk,  Allegheny  Valley  i  Pittsburg  R.  R. 

Hamilton,  O. — Sewer. — Joseph  T.  Ouil- 
laume,  at  $46,800,  on  closed  sewer  section  of 
Crawfords   Run   ditch  improvement. 

Ponca  City,  Okla. — Sewer  System. — S.  A  8. 
Construction  Co.,  Kansas  City,  Mo.,  at  $16,- 
000,  for  installing  sewer  system  here. 

Mauch  Chunk,  Pa. — Bridge  Floor. — Horn  A 
Neff.  Slatlngton,  Pa.,  at  $4,870,  for  laying 
kredone  block  driveway  on  Lehlghton  bridge' 
for  county. 

Ebensburg,  Pa. — Bridge. — Ashley  Lord, 
Hastings,  F^.,  at  $2,436,  for  constructing 
reinforced  concrete  bridge  over  Clearfleld 
Creek  at  Syberton,   Gallitsin  Township. 

Watertown,  S.  Dak. — Sewers. — Hess  A  Rau, 
'Watertown.  at  $6,326,  for  constructing  four 
sewers. 

Johnson  City,  Tenn. — Sewer. — S.  H.  Pouder 
A  Son,  at  $14,936,  for  constructing  storm 
sewer. 

Salt  Lake  City,  Utah.— Water  Mains.— 
James  D.  Hanley,  for  constucting  21,000  ft. 
of  water  main. 

Marysvale,  Utah. — Tunnel. — J.  H.  Nelson, 
K.  W.  Sanders  and  Charles  Skougaard,  at 
S7,387,  for  conrftructing  a  420-ft.'  tunnel  in 
connection  with  the  Plnte  Reservoir. 

Parkersburg,  W.  Va.— Sewer.— R.  T.  Mar- 
tin. Parkersburg,  at  $2,917,  for  constructing 
storm  sewer. 

Wheeling,  W.  Va.— Sewer  Pipe.— Wheeling 
■Wall  Plaster  Co.,  for  furnlBhlng  city  with 
sewer  pipe  during  the  coming  year. 


PROJECTED  WORE. 
Bridge*. 

Items  Arranged  Alphabetically  by  States. 

Orovllle,  Cal. — County  Supervisors  have 
Kranted  franchise  to  Northern  Electric  Ry. 
Co.  for  the  construction  of  a  combination 
toll  bridge  over  the  Sacramento  River  at  or 
near  Chlco  Landing. 

•  >Vlllowa,  Cal.— County  Supervisors  will  call 
special  election  to  vote  on  Issuing  $120,000  of 
bonds  for  three  bridges  and  two  county 
roada. 

Sioux  City,  la. — County  Council  Committee 
taas  decided  that  it  will  be  necessary  to  ex- 
pend about  $4,000  to  replace  bridges  along 
Perry  Creek,  destroyed  by  recent  flood.  G. 
T.   Skeels  Is  City  Engineer. 

Ottawa,  III. — State  Engineer  A.  N.  Johnson 
has  submitted  estimates  to  City  Council  of 
cost  of  building  a  bridge  over  the  Illinois 
River.  The  estimates  are  as  follows:  20-ft. 
bridge,  local  traffic,  $65,000;  24-(t.  bridge, 
local  traffic,  $80,000;  24-ft.  bridge,  local  and 
Interurban  traffic,  $86,000. 

Rockford,  III.— City  Council  has  made  ap- 
propriation for  building  17  new  bridges. 
Larger  bridge  will  span  the  lake  at  Ashtons 
Comer. 

Streator,  III. — City  Council  has  passed  a 
resolution   instructing  the  City   E!nglneer  to 


prepare  plans  and  speciflcations,  with  an 
estimate  of  cost,  for  the  construction  of 
two  bridges,  arched,  of  reinforced  concrete, 
one  to  span  the  river  at  Bridge  St.,  and  the 
other  at  Main  St. 

Richmond,  Ind. — County  Commissioners 
have  been  petitioned  to  erect  bridge  over 
Oreensfork  on  the  old  state  road  at  the 
Zehner's  Mill  Ford. 

Marlon,  Ind. — County  Commiasioners  have 
appropriated  $8,000  for  restoring  the  McFeely 
bridge. 

Shelbume  Falls,  Mass.— Directors  of  the 
Shelburne  Falls  A  Coltain  Street  Ry.  Co. 
have  voted  to  build  a  concrete  bridge  across 
the  Deerfleid  River  from  River  St. 

Hiawatha,  Mich. — This  town  voted  June  13 
on  issuing  $4,000  of  bonds  preliminary  to 
constructing  a  bridge  over  Indian  River. 

Albion,  Mich. — City  has  voted  to  Issue  $30,- 
000  of  bonds  for  rebuilding  bridges. 

Marshall,  Mich. — City  Council  Is  consider- 
ing constructing  bridge  at  South  Marshall 
Ave.  to  replace  structure  washed  away  by 
flood.    Cost  Is  estimated  at  $6,000  to  $10,000. 

Niagara  Falls,  N.  Y. — Iiocatlon  has  been 
selected  for  the  new  international  railway 
bridge  to  be  built  over  the  Niagara  River. 
The  structure  is  to  be  the  connecting  link 
In  the  proposed  electric  railway  between 
Buffalo  and  Toronto.  Henry  J.  Pierce,  Buf- 
falo, N.  T..  is  President  of  the  International 
Ry.  Co.,  which  is  Interested  in  the  project. 

Van  Wert,  O.— Plans  of  J.  S.  Miller,  Coun- 
ty Surveyor,  for  new  bridge  over  canal  at 
3d  St.  have  been  approved^  Structure  will 
be  a  steel  swing  bridge  with  a  driveway  and 
separate  walks. 

Youngstown,  O. — Plans  are  being  made  for 
two  foot  bridges  to  be  constructed  over  the 
creek  in  East  End  Park. 

Outhrle,  Okla. — Bridges  to  value  of  about 
$26,000  have  been  swept  away  by  recent 
floods  In   Logan  County. 

Newkirk,  Okla Kay  County  has  suffered 

a  loss  of  $160,000  in  bridges  swept  away  by 
floods. 

Pawnee,  Okla. — Pawnee  County  bridges 
valued  at  $76,000  were  swept  away  by  flood. 

Stillwater,  Okla. — Recent  floods  have 
caused  a  loss  to  Payne  County  of  $60,000  for 
bridges  swept  away. 

Philadelphia,  Pa. — Following  bids  were  re- 
ceived June  3  by  the  Public  Works  Depart- 
ment for  the  construction  of  bridges:  Bridge 
on  the  line  of  Large  St. — Bcnnls  Construc- 
tion Co.,  $36,810;  John  McMenamy,  $27,567; 
BlackBtaffe  Eng.  Co..  $24,300;  W.  W.  Llnd- 
sey  &  Co.,  $34,500;  David  Peoples.  $29,900; 
Richard  Walsh.  $26,382;  Filbert  Paving  & 
Con.  Co.,  $30,720;  McGaw  &  Gray,  $28,400; 
Etter  Erecting  Co.,  $32,400;  OwcKO  Bridge 
Co.,  $29,945.  Bridge  on  the  line  of  the  Boule- 
vard, over  the  Oxford  Road  Branch  of  the 
Connecting  Railroad — ^McNIchol  Paving  & 
Con.  Co.,  $27,874:  Bennis  Con.  Co.,  $34,900; 
Cramp  &  Co.,  $25,325:  McGaw  &  Gray,  $34.- 
000:  Mack  PavInK  &  Con.  Co..  $41,612;  Rich- 
ard Wal.sli,  $33,995:  David  Peoples.  $36,000: 
Blaclistaffe  Eng.  Co.,  $27,709.  Bridge  on  tlie 
line  of  the  Boulevard,  over  Philadelphia  A 
Frankford  R.  R.— Mack  Paving  A  Con.  Co., 
$46,312;  Bennis  Con.  Co.,  $44,474;  McGaw  A 
Cray.  $39,000;  David  Peoples,  $42,000;  Mc- 
Nichol  Paving  A  Con.  Co.,  $33,196;  Richard 
Walsh,  $4,776;  Blackstaffe  Eng.  Co.,  $3;,340; 
Cramp  A  Co.,  $35,100.  Bridge  on  the  line  of 
42d  St.— David  Peoples,  $93^000;  W.  W.  Lind- 
sey  A  Co.,  $83,900;  Sachs  A  Abbott  Con.  Co., 
$81,728;  Bennis  Con.  Co.,  $96,600;  Owego 
Bridge  Co.,  $76,960;  McGaw  A  Gray,  $99,000; 
Filbert  Pav.  A  Con.  Co.,  $79,179;  Thomas  F. 
Riley,  $82,821;  M.  A  J.  B.  McHugh,  $116,- 
000.  Bridge  on  line  of  61st  St.— Garey  A 
Reed,  $27,990;  Bennis  Con.  Co.,  $34,700;  David 
Peoples,  $44,000;  Robert  HIgglns,  $40,406; 
Blackstaffe  Ene.  Co.,  $28,800;  Etter  Erecting 
Co..  $44,100;  W.  W.  LIndsey  A  Co.,  $31,800; 
William  A.  Mundy,  $43,760;  Cramp  A  Co., 
$27,800:  Owego  Bridge  Co.,  $28,440;  M.  A  J. 
B.  McHugh,  $36,600;  Thomas  F.  Riley,  $33,- 
380;  Filbert  Pav.   A   Con.  Co.,   $80,679. 

Denlson,  Tex. — Press  reports  state  that 
three  spans  of  steel  wagron  bridge  over  Red 
River  at  this  place  were  washed  away  by  a 
flood.  Bridge  cost  $100,000  and  Is  reported 
to  be  badly  damaged.  It  was  owned  by  the' 
Red  River  Bridge  Co.,  of  which  J.  T.  Mun- 
son  Is  a  member. 

Mineral  Falls,  Tex. — ^An  $18,000  bridge  over 
the  Brazos  River  in  Palo  Pinto  'County  is 
reported  to  have  been  washed  away. 

Wheeling,  W.  Va.— Construction  of  a  bridge 
at  Market  St.  Is  proposed  and  a  committee, 
of  which  City  Engineer  Cooke  Is  a  member, 
has  been  appointed  to  communicate  with 
bridge  building  Arms  throughout  the  coun- 
try, In  order  to  ascertain  the  best  structure 
which  can  be  built  for  $66,000,  the  amount 
appropriated  under  the  recent  bond  issue 
election  and  by  the  two  traction  companies 
for  Us  erection. 


RAUroads 

Items  Arranged  Alphabetically  by  States. 

San  Diego,  Cal. — Recently  Incorporated  San 
Diego  A  Arizona  Ry.  has  been  granted  right 
to  construct  piers  upon  San  Diego  Bay  to 
cost  at  least  $200,000.  The  company  has  al- 
ready spent  nearly  $1,000,000  in  securing 
right  of  way  and  terminals  for  Its  proposed 
line. 

Denver,  Colo. — Union  Pacific  R  R.  has 
made  proposition  to  County  Commissioners 
to  purchase  right  of  way  through  the  old 
county  poor  farm,  northwest  of  the  city,  in 
Globevllle.  This  Is  said  to  be  the  first  move 
toward  the  construction  of  the  new  branch 
from  Denver  to  Fort  Collins,  paralleling  the 
Colorado  A  Southern.  From  Fort  Collins  the 
line  would  be  continued  to  Tie  Siding,  Wyo., 
where  a  connection  would  be  made  with  U. 
P.  main  line.  Right  of  way  beyond  the  city 
and  all  the  way  to  Fort  Collins  are  stated 
to  have  been  secured.  Russell  L.  Huntley, 
Omaha,  Neb.,  is  Chief  Engineer. 

Lewlston,  Idaho. — Work  on  the  construc- 
tion of  the  projected  line  down  Snake  River 
from  Huntington  to  Lewlston  has  been  re- 
sumed by  the   Utah  Construction  Co. 

Chicago,     III Illinois    Central    R.     R.    has 

placed  contracts  for  62,000  tons  of  steel  rails 
to  be  used  in  main  line  rail  replacement 
work. 

Peoria,  III. — Peoria  Ry.  Terminal  Co.  will 
soon  commence  work  on  the  spur  connecting 
the  Chicago  A  Alton  and  Big  Four  main 
lines,  which  Is  to  cross  Broadway  at  14th  SL 

Chicago,  III.— Chicago,  Jollet  A  Kansas 
City  Ry.  Co.,  incorporated  In  1905,  has  filed 
with  the  Recorder  of  Peoria  County  its  ar- 
ticles of  Incorporation,  together  with  a  mort- 
gage of  $16,000,000.  The  company  proposes 
to  construct  a  line  through  Du  Page,  Will, 
Grundy,  La  Salle,  Stark  and  other  counties 
to  the  north  of  Tazewell.  It  crosses  the 
Mississippi  at  Kelthsburg,  going  hence  to 
Kansas  City.  The  Incorporators  Include 
Millard  S.  Denslow,  88  La  Salle  St.,  Chicago, 
and  Ellsworth  J.  Walton,  77  Clark  St.,  Chi- 
cago. 

Paris,  Ky. — Cincinnati,  Kentucky  A  Vir- 
ginia R  R,  recently  incorporated,  has  sub- 
mitted proposition  to  local  Commercial  Club 
for  securing  entrance  to  this  city.  As  pro- 
posed the  road  Is  to  be  a  trunk  line  from 
Cincinnati  to  Charleston,  S.  C,  the  main 
stem  of  which  Is  contemplated  through  Fal- 
mouth, Carlisle,  Sharpsburg  and  Owlngsvllle 
to  Salt  Lick  and  up  the  Licking  River  to 
the  present  terminus  at  Blackwater,  In  Mor- 
gan County,  the  two  latter  points  being  con- 
nected by  a  narrow  gage  road  and  tapping 
the  Chesapeake  A  Ohio.  S.  W.  Winn,  Chi- 
cago, III.,  is  Interested. 

Roosevelt,  Minn. — Minnesota  Air  Line  Ry. 
Co.,  recently  Incorporated  with  $600,000  cap- 
ital stock,  proposes  the  construction  of  a 
line  from  Thief  River  Falls  to  Roosevelt, 
and  from  there'  to  the  Lake  of  the  Woods 
at  Zlttle  Bay.  a  distance  of  76  miles.  Wil- 
liam F.  Hunt,  of  Roosevelt,  is  president; 
E.  R  Hadley,  of  Iowa  Falls,  is  vice  presi- 
dent and  treasurer,  and  E.  E.  Rambusch  is  . 
secretary. 

Jackson,  Miss.— New  Orleans,  Mobile  A 
Chicago  R  R.  Co.  is  to  be  organized  to  build 
a  line  from  Ovette,  Jones  County,  Miss.,  to 
New  Orleans.  The  Mobile,  Jackson  A  Kan- 
sas City  R  R  Is  behind  the  project.  W.  F, 
Owen,  G.  W.  Cmry.  H.  M.  Hood,  W.  H. 
Mcintosh  and  J.  C.  Rich,  all  of  Mobile,  are 
interested. 

Fayettevllle,  N,  C— Virginia  A  Carolina 
Southern  Ry.  is  reported  to  be  preparing  to 
build  a  12-mile  extension  from  St.  Pauls,  N. 
C,  to  Hope  Mills,  N.  C.  Jerry  Respess, 
Fayettevllle,  Is  Chief  Engineer. 

Superior,  Neb. — Millers  and  grain  men  of 
Barton  County,  Kansas,  have  Incorporated 
the  Winnipeg,  Yankton  A  Gulf  Ry.  Co.,  and 

?iropose  to  build  a  railroad  600  miles  long 
rom  Superior,  Neb.,  through  the  western 
Kansas  wheat  belt  and  to  the  southwest  cor- 
ner of  the  state.  The  company  Is  incorpo- 
rated with  a  capital  stock  of  $100,000. 

Nordmont,  Pa. — Wyoming  A  Sullivan  R 
R  Co.  has  been  granted  charter  and  pro- 
poses to  construct  and  operate  a  line  eight 
miles  long  from  Nordmont.  on  the  William- 
sport  A  North  Branch  R.  R  In  Sullivan 
County,  to  Rlcketts  on  the  Lehigh  Valley  In 
Sullivan  County.  Capital  stock  of  company 
is  $80,000,  the  officers  being:  Theodore  O. 
Wolf.  Scranton,  President;  ex-Lleutenant 
Governor  L.  A.  Watres,  Scranton;  Jacob  K. 
Griffith,  Latrobe;  G.  J.  Hentlemen.  Rlcketts; 
Richard  M.  Hughes,  C.  M.  Hlleman,  R 
Kessler,  Jr.,  James  N.  Anderson  and  J.  H. 
Bryden,  Plttston. 

Marshall,  Tex.— Sabine  Valley  Ry.  Co.  has 
been  chartered  with  $200,000  capital  stock. 
Principal  offices  are  to  be  In  this  city  and 
comi>any  proposes  to  build  from  Marshall,  In 
Harrison  County,   to  Port  Arthur,  In  Jefrer- 
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son  County,  a  distance  of  200  miles.  Tlie 
line  will  traverse  the  counties  of  Harrison, 
Panola,  Shelby,  San  Augustine,  Sabine,  Jas- 
I>er,  Newton,  Orange  and  Jefferson.  The 
Board  of  Directors  are:  John  Auchincloss, 
West  Orange.  N.  J.;  Eldwin  P.  Taylor,  Jr.. 
New  York:  C.  E.  Smith,  Port  Arthur,  and 
U  E.  Walker,  Charles  Cobb,  Jr.,  G.  P.  Bains, 
W.  T.  Twyman  of  Marshall. 

Hereford,  Tax. — Southwestern  Engineering 
Co.  has  started  surveys  here  for  the  route 
of  the  Colorado,  Hereford  &  Quit  R.  R.,  of 
which  A.  B.  Qoodnough  Is  chief  promoter. 
As  proposed  the  road  will  extend  from  Trin- 
idad, Colo.,  through  to  Hereford,  Big  Springs, 
San  Angelo,  San  Antonio  and  Port  liavaca, 
the  gulf  terminus.  The  entire  length  of  this 
line  will  be  1,600  miles. 

Roby,  Tex.— Estacado  A  Gulf  R  R.  Co. 
has  been  chartered;  capital  stock  is  $100,000, 
and  headquarters  are  to  be  in  Roby.  Wil- 
liam A.  Butts,  Fort  Worth,  Tex.,  Is  the  chief  . 
stockholder.  The  road,  as  projected,  will 
run  from  Roby,  in  Fisher  County,  In  a 
southeasterly  direction  through  the  counties 
of  Fisher,  Jones,  Taylor,  Callahan  and  Cole- 
man, to  the  city  of  Coleman,  a  distance  of 
100  miles. 

City  of  Mexico. — The  Mexican  Govern- 
ment has  adopted  plans  for  building  a  branch 
line  of  the  new  merger  system  to  run  from 
Victoria,  State  o^  Tamaulfpas,  to  the  port  of 
Soto  la  Marina,  on  the  Gulf  of  Mexico.  The 
proposed  road  will  be  about  100  miles  long 
and  will  connect  with  the  Mexican  Central 
at  Victoria.  For  most  of  the  distance  It  will 
traverse  the  valley  of  the  Soto  la  Marina 
River.  In  connection  with  this  railway 
project  the  government  will  soon  let  the 
contract  for  extensive  harlior  improvements 
at  Soto  la  Marina.  The  work  will  consist 
chiefly  of  the  construction  of  a  ship  channel, 
which  will  be  about  II  miles  long.  Jas.  M. 
Reld,  City  of  Mexico,  is  Chief  Engineer  of 
Construction  for  the  National  Lines  of 
Mexico. 

Electric  Railways. 

Items  Arranged  Alphabetically  by  States. 

Pine  Bluff,  Ark. — Surveys  have  been  started 
for  the  proposed  interurban  electric  railway 
between  this  city  and  Little  Rock. 

Sacramento,  Cal. — County  Supervisors  will 
give  hearing  July  8,  on  application  of  W.  T. 
Garrett,  San  Francisco,  for  a  franchise  for 
a  belt  line  of  suburban  railway  of  a  length  of 
about  6%  miles. 

Hume,  Cal. — Northern  Electric  Co.  may 
build  loop  from  this  town  to  town  of  Biggs, 
In  Butte  County. 

Marysvllle,  Cal.— Northern  Electric  Co.  Is 
considering  extending  its  track  out  of  this 
city  to  the  Knight  Recreation  Park  and  race 
track. 

Ventura,  Cal.— Julian  P.  Jones  and  Frank 
M.  Packard,  who  have  the  franchise  for  the 
electric  railway  between  this  city  and  the 
OJai  and  the  Matillja,  have  arrived  in  Ven- 
tura and  are  making  arrangements  for  pre- 
liminary work  on  the  line  in  accordance  with 
the  terms  of  the  franchise. 

Atlanta,  Ga, — Work  is  to  t>e  started  short- 
ly, it  is  stated,  on  the  construction  of  pro- 
posed electric  railway  between  Atlanta  and 
Macon,  and  Macon  and  Albany.  W.  J.  Mas- 
see,  Macon,  Ga„  is  Interested. 

Franklin,  III — A.  L.  Hamilton,  Waverly, 
III,,  and  Charles  Sargent,  St,  Louis,  have 
applied  for  franchise  to  operate  an  electric 
railway  along  Main  and  Charles   Sts. 

Jollet,  III. — Necessary  sutMcrlptions  to 
stock  of  Bloomlngton,  Pontiac  A  Jollet  in- 
terurban line  are  stated  to  have  been  made 
to  assure  the  building  of  the  line  south  from 
Pontiac  as  far  as  Chenoa, 

Champaign,  III.— Right  of  way  Is  being 
secured  between  this  city  and  Kankakee 
for  the  projected  electric  line  of  the  Chi- 
cago, Kankakee  *  Champaign  Electric  Ry. 
The  line  is  already  in  operation  between 
Chicago  and  Kankakee,  and  it  is  stated  that 
as  soon  as  necessary  right  of  way  is  se- 
cured, grading  work  on  its  further  extension 
will  be  started.  F,  E.  Hobart,  Gllman,  111., 
is  Secretary, 

Sycamore,  III. — Northeastern  Electric  Ry. 
Co,  has  been  incorporated  and  proposes  the 
construction  of  a  line  from  Woodstock,  Mc- 
Henry  County,  to  Sycamore,  DeKalb  County, 
Capital  stock  is  $50,000  and  principal  ofHces 
ere  to  be  in  Chicago,  Clinton  G.  Lumley. 
103  State  St,.  Chicago,  and  E.  C.  Spinney.  7 
Madison  St.,  Chicago,  and  Irving  D.  Stevens, 
279  Dearborn  St.,  Chicago,  are  reported  to 
be  Interested. 

Frankfort,  Ind, — Nearly  all  the  right  of 
way  In  this  cltv  and  Kokomo  has  been  se- 
cured for  the  proposed  Kokomo,  Frankfort 
&  Terre  Haute  Traction  line,  and  It  Is  ex- 
pected that  construction  work  will  be  started 
soon.  The  officers  of  the  company  ore  as 
follows;     President.  Dr.   Oliver  Gard.  Frank- 


fort; Vice  President,  J,  E.  DeWees,  Koko- 
mo; Secretary,  E.  a  Swift,  Kokomo;  general 
counsel,  J.  V.   Kent,  FVankfort, 

Terre  Haute,  Ind, — Terre  Haute  A  North- 
eastern Traction  Co,  has  been  incorporated 
and  proposes  to  operate  In  Terre  Haute, 
Markles,  Burnett,  Fontanet  and  Coal  Bluff, 
In  Vigo  County;  Perth,  In  Clay  County,  and 
Diamond  and  Brldgeton,  in  Parke  County, 
The  capital  stock  is  (10,000  and  the  Incor- 
porators include:  S.  C,  McKeen,  A.  J.  Steen, 
D.  Russ  Wood,  Chaa.  R  Duffln,  W.  E.  Steen, 
Walter  A.  Phillips,  J.  R.  Finkelsteln,  John 
P.  Giimour,  Thos.  Olynn  and  Paul  Kuhn. 

Monroe  City,  Ind. — ^Vincennes  &  Wabash 
Transit  Co.  has  l>een  Incorporated  with  cap- 
ital stock  of  $60,000  and  general  ofljces  In 
this  city,  and  proposes  to  construct  an  In- 
terurlwn  line  from  VIncennes,  through  Mon- 
roe City.  Washington,  Green  and  Martin 
Counties,  Bloomlngton,  and  from  Linton  to 
Bloomlngton.  The  directors  of  the  company 
are:  J.  J.  Burns,  Chicago;  M.  A.  Peoples, 
Monroe  City;  C.  F.  Bums,  Chicago;  W.  W. 
Claycomb  and  G.  S.  Nosette,  Monroe  City; 
J.  F.  Munro,  Chicago,  and  P.  M.  Davidson, 
Troy,  111. 

Mansfield,  Mo, — Kansas  City,  Ozarks  & 
Southern  Ry.,  809  Dwight  Bldg,,  Kansas  City, 
Mo„  is  stated  to  have  let  part  of  the  con- 
tract for  the  construction  of  Its  electric 
railway  between  Mansfleld  and  Ara,  U\ 
miles.  The  line  Is  to  be  extended  ultimately 
from  Ava,  J,  B.  Quigley,  Sedalla,  Is  Chief 
Engineer. 

Vancouver,  Wash. — Vancouver  Traction 
Co.,  recently  Incorporated,  has  taken  over 
the  old  street  car  company,  and  will  flnlsh 
construction  of  the  work  already  started, 
and  then  extend  the  line  through  Clark 
County.  E.  M.  Rands,  Vancouver,  W.  J. 
Patterson,  Baker  City,  Ore.,  and  A.  Welch, 
Portland,   Ore.,  are   Interested. 

Oshkosh,  Wis. — Oshkosh,  Winneconne  & 
Waupaca  Ry.  Co.  has  been  Incorporated  with 
a  capital  stock  of  $100,000  and  proposes  the 
construction  of  a  50-mlle  line  between  the 
cities  named  in  Its  title.  The  incorporating 
stockholders  are  E,  H,  Steiger.  William  H. 
Bray,  Elmer  Leach,  Louis  J,  Monahan  and 
Edward  W,  Murphy. 

Sewen. 

Items  Arranged  Alphabetically  by  States. 

Bessemer,  Ala.— City  Engineer  Is  consider- 
ing construction  of  2H  blocks  additional  of 
storm  sewer. 

Preseott,  Ark. — City  is  considering  Install- 
ing sewer  system  to  cost  about  $30,0un,  ac- 
cording to  estimate  of  Nick  Peay,  C.  E., 
Little  Rock,  Ark, 

San  Francisco,  Cal.— Secretary  Loughery 
of  Board  Public  Works  Is  reported  to  be 
calling  for  bids  for  constructing  6U-ft.  rein- 
forced concrete  sewer  In  Commercial  St.,  to 
cost  about  $30,000. 

Willows,  Cal. — Town  Trustees  are  consid- 
ering constructing  sewer  system  to  cost 
about  $26,000. 

Nampa,  Idaho. — City  Council  has  been 
asked  to  make  plans  for  sewer  from  Lake 
Ethel  down  Mason  Creek  to  the  city  limits 
to  do  away  with  pollution  of  the  creek, 

Albla,  la. — Extension  of  the  Washington 
St.  sewer  Is  proposed, 

Remsen,  la. — Enlargement  of  city  sewer 
system  Is  to  b«f  made,  J,  W.  Meyers.  County 
Surveyor,  Le  Mars,  la,,  has  been  making  the 
surveys, 

Kankakee,  III. — Council  Committee  on  sew- 
ers has  reconunended  construction  of  several 
storm  sewers. 

Rantoul,  III.— Village  Board  Is  considering 
matter  of  securing  better   drainage   system. 

Marlon,  Ind. — Board  Public  Works  has  been 
asked  to  construct  sanitary  sewer  from  river 
east  to  Brownlee  St, 

Elkhart,  Ind. — J.  M,  Flahley  was  only  bid- 
der June  5  for  constructing  sewer  in  Cass- 
opolis  St,  and  Johnson  St.,  his  bids  being 
as  follows:  Cassopolls  St.  sewer,  $1,889; 
Johnson  St.  sewer,  $3,128. 

Kokomo,  Ind.— County  Commissioners  held 
meeting  June  16  to  make  an  appropriation 
for  a  8-In.  sewer  from  the  county  infirmary 
to  Wildcat   Creek. 

Logansport,  Ind. — John  Schmltt,  City  En- 
gineer, is  making  estimates  tor  proposed 
$8,000  storfti  water  sewer  in  the  East  End, 

Indianapolis,  Ind.— Charles  A,  Brown,  As- 
sistant City  Engineer,  has  completed  plans 
for  a  local  sewer  In  Femway,  to  consist  of 
6.100  ft.  of  sewer  varying  from  10  in.  to 
2%  ft.  in  size,  and  costing  $11,700.  Plana 
w^ere  also  completed  for  a  main  sewer  In 
Vigo  St.,  5,070  ft.  long,  and  8  In.  to  3H  ft. 
In  diameter. 

Atchlnscn,  Kan. — O.  E.  Seip,  Atchison,  and 
Henry    Bennet,    Topeka,    were    only    bidders 


June  t,  for  septic  sewer  at  Soldiers'  Orphani 
Home.     Contract  is  to  be  let  June  18. 

Lexington,  Ky, — General  Council  has  de- 
cided to  construct  four  sanitary  sewers,  ind 
has  also  directed  the  Mayor  to  call  for  bldi 
for  completion  of  the  South  Side  tnuk 
sewer, 

Dayton,  Ky. — Following  bids  were  received 
June  1  for  constructing  sewers:  Walter 
Bros.,  for  brick  sewers  on  Main,  McKInnry 
and  Vine  Sts.,  $62,140;  J.  B.  McLane  &  Co. 
for  concrete  sewers  on  streets  named,  Ill- 
SOS;  Barker  &  Co.,  of  Dayton,  Ohio,  $49,MI 
Press  reports  state  that  work  may  be  resd- 
vertlsed  owing  to  bids  exceeding  legal  In- 
debtednesa  of  city, 

Northampton,  Mass. — Sewer  CommlssiaD- 
ers  are  to  ask  City  Council  for  $15,0M  to 
build  sewer  from  Bay  State  to  Florence. 

Springfield,  Mass. — City  proposes  to  nm- 
struct  sewer  In  Ferry  St.,  to  cost  $15,000. 

Lansing,  Mich. — City  will  probably  con- 
struct this  summer  a  sewer  extending  from 
south  of  the  Chandler  Marsh  south  to  tti« 
river  and  east  of  the  city.  Sewer  aa  pro- 
posed will  be  two  miles  long  and  will  cost 
about  $76,000,  the  expense  to  be  borne  b) 
the  state,   city  and  county. 

St.  Joseph,  Mich. — Right  of  way  is  belni; 
secured  for  south  end  sewer  system, 

Brookhaven,  Miss. — City  Council  has  be«n 
considering  Installing  sewer  system. 

Sedalla,  Mo. — City  Engineer  Leamlni;  hv 
submitted  plans  for  a  sewer  in  nortuwcsi 
Sedalla. 

Rahway,  N.  J. — Plans  have  been  submitted 
to  State  IJoard  of  Health  for  a  new  sewer 
system  at  the  Rahway   Reformatory. 

Lincoln,  Neb. — City  Engineer  Grant  has 
plans  and  speclflcatlons  under  way  (or  a 
new  sewer  district,  No.  60.  This  dLitrin  will 
take  In  A  and  B  Sts.,  between  20th  and 
21st  Sts. 

Omaha,  Neb. — City  Council  has  taken  pre- 
liminary steps  for  the  construction  of  a  uri« 
storm  water  sewer  in  the  southern  part  tl 
the  city  along  the  right  of  way  of  the  Union 
Paclflc  and  Omaha  &  Southwestern  R  Rs. 

Hamburg,  N.  Y.— W,  J,  White,  C,  E,.  B«l- 
falo,  N,  y!,  is  to  prepare  plans,  etc.,  for  a 
sewer  system  for  the  village.  Esdmatad 
cost  of  system  Is  $66,000,  and  when  plans  an 
completed  matter  will  be  voted  on  by  dti- 
sens, 

Plalnfleld,  N.  J.— At  the  suggestion  of  An- 
drew J.  Gavett,  City  Engineer,  City  Council 
is  taking  steps  for  the  securing  of  a  sewerage 
system  in  conjunction  with  several  other 
cities  and  towns  in  Middlesex  and  I'nloo 
Counties.  The  system  would  Include  Fao- 
wood,  Scotch  Plains,  North  Plalnfleld.  Dunel- 
len,  Lincoln,  Bound  Brook,  Somerville.  Rari- 
tan.  New  Brunswick,  as  well  as  PlainBeld. 
and  the  disposal  works  would  be  located  at 
a  suitable  point  below  New  Brunswick. 

Herkimer,  N.  Y.— Village  Tnistees  ha»« 
adopted  resolution  to  buit<>  storm  sewei^ 
the  work  to  be  done  under  the  direction  of 
the  Village  Engineer. 

Le  Roy,  N.  Y.— Residents  of  east  aide  of 
Lathrop  Ave,  have  petitioned  Village  Tmi- 
tees  for  a  sewer. 

Stillwater,  Okla.— City  Engineer  Merry  hat 
completed  plans  and  speclflcatlons  for  a  san- 
itary sewer  system,  for  which  bond  issu* 
was  voted  recently. 

Dorraneeton  (P.  O,  Wilkesbarre),  Ps.— 
Borough  Engineer  has  prepared  plans  for  a 
general  sewer  system. 

Scalp  Level,  Pa.— Borough  Clerk  is  to  ai 
once  call  for  bids  for  constructing  sewer  ir*- 
tem. 

Cheswick,  Pa.— Borough  Council  has  asksd 
State  Health  Department  for  permlsaioo  to 
lay  a  sewer  from  Cheswick  to  empty  into 
the  Allegheny  River. 
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CONTENTS    OP    JUNE  10.  ISSUE  OP  PROPOSALS  FOR  EXTENSION  OF 

BNaiNEERINQ-CONTRACTlNO.  FILTRATION  WORK. 

Editokial:  Pittsburg,    Pa.,  June  10th,   1908. 

Roadways  that  Will  Resist  the  Wheels  !•    Sealed  bids  or  proposals  for  the  con- 

r.(   AM»r..nr.tii1««                                        qsi  structlon    of    filters,    pipe   gallery.    oondulU, 

ot  AUtomoDiies 001  p,p,„g_  fl^tures  and  appurtenances  In  O'Hara 

Concrete  Section  :  Township,   Allegheny   County.   PeDnsyWanla. 

Concrete   Caissons    for     Breakwaters  for   the   City   of  Pittsburg,     and     endorsed 

and  Quay  Walls 352  "Proposal  for  Extension  of  Filtration  Works, 

n^^^  ^t  -   n^^ •».  «jr._u»i.                  ato  Contract   11,    Bureau    of   Filtration,   Depart- 

Cost  of  a  Concrete  Manhole 352  ^^^^  „,  p^,;,,,^  works."  will  be  received  at 

Methods  and  Cost  of  Building  a  Con-  the  ofBce  of  the  City  Controller.  Municipal 

crete-Steel  Culvert  to  Carry  an  Irri-  Hall,  Pittsburg,  Pa.,  until  10:00  a.  m..  Mon- 

gation  Canal  Under  a  Creek  Bed. .  .353  ^^y-  *•"  twenty-ninth  day  of  June.  1908,  and 

Earth  and  Rock  Section  •  ^"^  ""  P""":'^  °Pe"ed  and  read  In   Com- 

JiAKTH  AND  KOCK  SECTION .  ^o„   CouncU   Chamber.   Municipal   Hall,    on 

Dredging  Equipment  on  the  Panama  Monday,  the  twenty-ninth  day  of  June.  1908, 

Canal    354  at  10:16  a.  m. 

An  Interesting  Bucket  Elevator 356  °-    -*"  "•'»  '''^»"  ^  "^^^  "P°"  the  blank 

CvKnAj  Qvr-pinu  forma  of  the  proposal,  attached  to  the  con- 

ULNEKAL  SECTION .  j^^j  ^^^  speclflcatlons.  to  be  obtained,   on 

Cost  of  Steel  Sheet  Piling  for  Con-  and  after  Wednesday,  the  tenth   (10th)  day 

Crete  Dam,  U.  S.  Reclamation  Serv-  of  June,  1908,  at  the  city  ofBce    of    the 

i^g    _  _    _  357  Bureau    of    Filtration,     tn    Municipal    Hall, 

Date  on  Macadam  Road  Construction  ^'m.''"ScrpI^o's^r'si«U  be  accompanied 

at  Easton,  Pa 357  by  a  legally  executed  bond,  of  a  security  or 

A  Cost  Keeping  System  for  Street  Im-  trust  company,  which  has  complied  with  the 

provement   Work 860  ^^^^  Ordinances.  In  reference  to  furnishing 

Uintc  ,»n  T7;ii.,.  t^l'u^ili'J^ATtl^i  bonds  for  city  contracts,   to  the  amount   of 

Hmts  on  Fillers  for  Brick  and  Block  ^^„  hundred  and  fifty   thousand    ($250,000) 

Pavements    360  dollars,  which  shall  be  held  as  security  for 

The  Use  of  Wood  Piles  Driven  at  an  the   execution   and   faithful  performance   of 

Angle  in  Dock  Construction 362  t'>o  contract. 

Methods  AND  Costs-  ^-    °'"*    '"^"'"    "'    contract    plans    and 

»»  •  "                  /^f  copies  of  the  specifications   can  be  seen   at 

Road  Roller  Maintenance— Clipping  a  the  office  of  the  Department  of  Public  Works. 

Hole   Through   a   Concrete   Dam —  Municipal  Hall.  Pittsburg,  Pennsylvania,  and 

Buoy  for  Marking  Oyster  Bed  Cor-  a'""  «'  t^**  ^e'**  0"c«  »'  the  Bureau  of 
.T^»  f  A<~i./-  Filtration,  near  the  site  of  the  proposed 
ners-Data  on  Concrete  Curb  Con-  ^„^^  ,„  ^.^^^  Township.  Allegheny.  Penn- 
struction— Drilling  Holes  in  a  Well  sylvanla;  aUo  at  the  office  of  Engineering- 
Lining — Tree    Planting   in    1907    in  Contracting,  £56  Dearborn  St.,  Chicago,  III. 

Massachusetts    358  A  limited  edition  of  the  printed  pampMets 

Letters  to  the  Editors  :  "'  contract  and  specifications  and   of  blue 

..>..,       ^  T^-1'           J  T   J            -r     J  prints  of  contract  plans  can  be  obtained  at 

Methods  of  Filing  and  Indexing  Trade  „,^  ^^^^  ^g,^^  ^,  ^^^  3^,^^„  ^,  Filtration. 

Catalogs  and  Working  Drawings..  .359  !„  Municipal  Hall.   Pittsburg,   Pennsylvania. 

Cataux:s  Worth  Having 362  by  bona-flde  intending  bidders;  but  In  each 

PzxsONALS :    362  ''*■*  *  deposit  of  ten  ($10.00)  dollars  will  be 

re<)ulred  for  each  copy  of  the  pamphlet  and 
—  of  fifty  (160.00)   dollars  for  each  set  of  con- 
ntvnr>T3-irTV  DAwmnMvrc  tract   blue  prints  so   obtained.     Proper   re- 
CONCR£T£  PAVSMENTS.  cclpt    for   each   such    deposit   will    be   given 
Boxeman.  Montana.  which   said   amounts  of   money   will   be   re- 
Sealed  proposals  will  be  received  at  the  of-  turned   to   the   bidder   when    pamphlets  and 
flee  of  the  undersigned  In  the  City  of  Bo»e-  blue  prints  are  returned  In  good  condition  to 
man.   Montana,   until   7:30  o'clock   p.   m.    on  the  office,  or  in  case  the  pamphlet  be  used  In 
the  2d  day  of  July.  1908.  for  the  construction '  """K  a  t>*<l. 

of  concrete  pavements  on  Main  street  In  said  V.    The  property  occupied  by  the  City  for 

city  from  Wallace  avenue  to  Fourth  avenue,  »  Filtration  Works,  lies  along  the  Allegheny 

twenty-five  thousand   (26,000)   square  yards.  River  and  on  both  sides  of  the  Conemaugh 

more  or  less.  Division  of  the  Pennsylvania  Railroad.     The 

Said  proposals  shall  be  for  doing  the  work  Extension  consists  of  the  building  of  ten  (10) 

In   accordance   with    the    plans   and   general  covered  filters  of  one  acre  each  with  the  nec- 

■peclficattons  on  file  in  this  office,  and  which  essary  Conduits,   Bteel  Pipe.  Cast  Iron  Pipe, 

may   also  be  seen  at  the  office  of   the  City  ^^'e  Valves  and  appurtenances. 

Engineer  Included  among  other  Items,  there  are  ap- 

Each    proposal    must    be   accompanied    by  Proximately  the  following  quanUtles: 
specifications    In   detail   as   to   the   proposed 
method  of  construction  and  materials  to  be 
used. 

Proposals  should  be  made  upon  the  'forms 
attached  to  the  general  specifications  and 
must  be  accompanied  by  a  certified  Chicago 
check  for  one  thousand  ($1,000)  dollars,  pay- 
able to  the  City  Treasurer  of  the  City  of 
Bozeman. 

The  right  Is  reserved  to  reject  any  or  all 
bids.  By  order  of  the  City  Council,  June 
4  th,  1908. 

H.  H.  HOLLOWAT. 
24-St  City  Clerk. 


230.000  cubic  yards  of  excavation. 
230,000  cubic  yards  of  embankment  and  fill. 
33,500  cubic  yards  of  concrete. 

146  tons  of  steel  pipe. 

130  tons  of  cast  iron  pipe  and  specials. 


U.  S.  ENGINEER  OFFICE,  Duluth,  Minn., 
June  10,  1908.  Sealed  proposals  for  dredging 
In  Duluth-Superior  harbor  will  be  received 
here  until  noon,  June  30,  1908,  and  then 
ptibllcly  opened.  Information  on  application. 
OBAHAM  D.   FITCH,  Major  Engrs.         25-2t 


All  quantities  given  are  approximate,  and 
the  Mayor  and  the  Director  of  the  Depart- 
ment of  Public  Works  reserve  the  right  to 
Increase  or  decrease  the  amount  of  any  class 
or  portion  of  the  work  as  they  deem  neces- 
sary and  to  reject  any  or  all  proposals,  or 
accept  any  proposal.  If  they  deem  It  to  the 
Interest  of  the  City  of  Pittsburg  so  to  do. 
GEORGE  W.  GUTHRIE. 

Mayor. 
ALEXANDER  B.  SHEPHERD. 
Acting  Director  De^t.  of  Public  Works. 
MORRIS   KNOWUES. 
24 -2t  Engineer. 
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FILTERS 
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NATURE  ADORNED 

My  booklet  gives  some  intetesting  data  on  what 
nay  be  sccompliabed  in  beautifying  and  improv- 
ing the  landscape.  Engineers,  city  and  railrosd 
offirisls  should  send  for  it. 

P.  R.  MEIER,  1  Broadway,  NEW  YORK 
Coasnlting  Poraster 
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Well  Screen 

Ivi 

All  sises.  Bras*.  Large  Capacity. 
Non-choking.     Used  everywhere. 

B^ 

Wim  K>B  Booklet  -EC" 
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E.  E.  JOHNSON,        St.  Paal,  Mian. 
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Contractors'  Sippllet  ud  Heary  Hardwars 

LeadFunisres 

JuleFaekioc 

Joint  Runners 

Calking  Tools 

AU  Kind!  of  CsMlnn  to  Oidar 

IMVIL  MFd  A  8«nUf  CO.,  ''*^4??S!kclty'~' 
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USE 

Nash's  Expsditious  Maisursr 

A  book  of  200  pages  of  indexed  tables, 
showing  at  a  glance  the  cubic  contents 
of  any  stone  or  package  according  ts 
its  length,  breadth  and  depth.  Used 
by  Contractors.  Quairymen  and  En- 
gineers everywhere.  Order  of  your 
boolueller  or  the  publisher.  t3.(M 
Postpaid. 

A.  U  NASH 

17  State  Street  NBW  YORK 

Send  for  Sample  Page* 
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RUBBERHIDE 

Rubber  Boots  with  sewed   ROCK   OAK  Leather  Soles 

For  Hard  Wet  Woric. 

Permanently  watertight. 

Outwear  two  to  five  pairs 

of  Regular  Rubber  Boots. 

Can  Be  Resoled  1 

by  any  cobbler  and  not  leak. 

Quality  Quaranteed. 
Sbhd  for  Catalog,  Further 

iNrORHATIOH,    PRICES,    EtC. 

Desk  EC,  313  Essex  Street, 
BOSTON,  MASSACHUSETTS 


TOE   SECTION 

RUBBERHIDE  CO., 


If  you  want  to  buy 

TOOLS, 
SUPPUES  or 
MACHINERY 

Send  nt  •  postal  card  and  we  will  notify  the 
leading  dealers  or  manu&cturer*.  We  have 
unexcelled  facilities  tor  helping  those  who  ore 
io  the  market  for  anything. 

ENGINEERING-CONTRACTING 

356  Dearborn  Street,  Chicago 


JUST   PUBLISHED 


TABLES 

of  Five  Place  Squares  and  Logarithms  of  Feet, 

Inches  and  32d8  of  Inches  from 

Zero  to  100  Feet. 

LOOARITHMIC  SECANTS 

For  Hip,  Valley  and  Raf  tan  from  Zero  to  IS-iaclMs;  rise  of  Moot  base 

advancing  by  33ds. 

Ligarlthmlc  Functions,  Natural  Sines  and  Cornea  for  evoy  mbrnta  ef 
the  quadrant. 

By  a.  D  Inskip 

Flexible  leather,  tape  bound,  5  1-3x7  1-3  inches, 

380  pages.  Price  $3.00  net,  postpaid. 


SOME  COMMENTS  ON  INSKIP'S  TABLES. 

•T^ese  tables  are  extremely  neat  and  clear  and  have  evidently  been 
compiled  with  great  care.  They  have  been  nicely  arranged  and  the 
figures  are  printed  in  bold  type.  — T**  Enginttr. 

"The  book  represents  a  great  amount  <A  tedious  work  fully  justified 
by  the  results.    *    '     * 

"A  brief  explanation  of  the  use  of  the  tables  is  given  and  no  draftsman 
who  has  had  much  work  to  do  in  laying  out  framing  needs  to  be  told 
that  the  book  will  be  a  great  time  saver." — Enfuutnnt  Rtcord. 

"All  tables  are  in  strong,  clear  type  so  arranged  that  on  opening  the 
book  one  can  readily  find  the  desired  figures.  •  •  •  This  work  is  espe- 
cially designed  for  engineers,  architects  and  draftsmer-." — Tht  DrafOmttu. 

"They  (the  tables)  are  equally  useful  to  an  engineer  or  architect 
having  work  to  do  involving  measurements  in  feet,  inches  and  fractions 
of  inches,  for  there  are  few  classes  of  work  in  which  the  solvins  of  right- 
angle  triangles  does  not  form  an  important  part  of  the  calculations. 
*^  *  A  book  of  tables  should  be  clearly  printed  on  the  best  paper 
and  boond  so  that  it  will  stay  open  at  any  page  when  lying  on  the  desk. 
This  bo.'^k  meets  these  requirements  and  leaves  nothing  to  be  desired." 
—Enfinti.'int  Nmi. 


THE  MYRON  C.  CLARK  PUBLISHINO  Ca 
355  Dearborn  Street,  Chicago. 


Advertising  for   Bids   is    a    Business    Proposition 


The  idea  of  law  and  ordinance  in  reqtiiring  such 
advertising  is  to  secure  the  low  prices  that  invariably 
result  from  wide  and  free  competition.  Unless  such 
competition  is  secured  the  law  fails  of  its  purpose  and 
the  advertisements  published  are  unnecessary  ex- 
penses. 

There  is  much  wasteful  advertising  for  bids.  This 
wastefulness  comes  from  two  principal  causes :  One 
is  the  limiting  of  the  advertising  to  local  papers.  Wide 
competition  cannot  be  secured  by  advertising  for  bids 
in  local  papers  alone.  Only  a  few  local  contractors 
read  such  papers  so  that  the  number  of  bidders  is 
small  even  if  they  make  no  attempt  to  combine  and 
keep  up  prices. 

The  other  cause  of  wastefulness  is  advertising  in 
papers  whose  readers  are  not  largely  men  who  bid  on 
doing  engineering  and  building  work.  A  teacher,  a 
computer,  a  draftsman  or  a  testing  engineer  may  be 
a  highly  desirable  subscriber  from  the  publisher's 
view-point  but  he  is  not  a  useful  subscriber  from  the 
proposal  advertiser's  view-point.  He  does  not  bid 
on  work.  A  contractor  is  a  useful  subscriber  from 
the  proposal  advertiser's  view-point  for  he  does  bid 
on  construction  work. 


So,  if  what  has  been  said  is  true,  and  it  certainly 
is,  one  should,  as  a  business  proposition,  seek  for  his 
call  for  bids  a  paper  whose  circulation  is  more  than 
local  and  whose  subscribers  are  bidders  for  construc- 
tion work.  It  is  on  this  basis  that"  Engineering- 
Contracting  claims  its  high  efficiency  as  a  medium 
for  proposal  advertising. 

It  is  a  national  paper  not  a  local  paper;  its  sub- 
scribers dwell  all  over  the  country,  no  section  is  un- 
represented ;  its  readers  are  contractors,  construction 
engineers,  suppliers  of  construction  plant  and 
materials,  all  men  who  bid  on  construction  work ;  it  is 
published  at  the  center  of  population  of  the  country, 
hence  it  reaches  the  majority  of  its  readers  quicker 
than  do  papers  pubUshed  far  to  the  East  or 
West. 

But  it  is  in  the  buying  and  working  character  of 
its  subscribers  that  Engineering-Contracting  has 
its  greatest  power  as  a  producer  of  bids  for  construc- 
tion work.  Its  subscribers  are  the  most  live,  ener- 
getic, up-and-doing  contractors  in  the  United  States. 
Its  circulation  among  this  class  is  greater  than  that  of 
any  other  periodical.  It  is  therefore  the  best  medium 
for  proposal  advertising. 


ENGINEERING-CONTRACTING,    355    Dearborn    Street,    CHICAGO! 
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Edson  Diaphram  Trench  Pumps 


was 


THE   EDSON    PUMP 

-FIRST 


DIAPHRAGM  PUMP  ever 
made.  Experience  counts  for 
something.  IT  is  the  accepted 
STANDARD  all  over  the  world. 


G>mplete  Outfits,  including  Pump,  Edson  Special  Suction 
Hose,  Extra  heavy  Brass  Couplings,  Strainer  and  Spanner, 
ready  for  business.    Extra  lengths  of  Suction 
Hose,  guaranteed  Diaphragms  and  duplicate 
Pump  parts,  carried  in  stock. 

;SEND  FOR  DESCRIPTIVE  CATALOG 
EateMtakcd  lUt 

EDSON  MFG.  CO. 

256  Attanflc  Avenae    Boston,  Mass. 


SAiniARY  SBWERS. 

Waterloo.  Seneca  Co.,  N.  T. 

Sealed  proposals  will  be  received  by  the 
President  o(  tbe  Village  of  Waterloo,  N.  T., 
until  noon  of  July  1st,  1908,  for  fumishlnK 
the  materials  and  constructing  a  system  of 
lewers  with  sewage  disposal  plant  for  said 
Tillage.  The  work  will  cover  about  fourteen 
miles  of  vitrified  pipe,  six  to  twenty  inches, 
with  trenching  for  same,  four  to  sixteen 
feet  deep,  with  manholes,  flush  tanlcs,  river 
crossing  and  septic  tank.  Proposals  will  be 
received  for  the  sewers  and  septic  tank,  sep- 
arately and  combined. 

Plana,  specifications  and  form  of  contract 
may  be  obtained  of  the  Village  President  or 
from  the  engineers,  Morrison  &  Farrtngton, 
Syracuse,  N.  T. 

Proposals  must  be  accompanied  by  certified 
check  for  two  thousand  dollars  that  bidder 
will  execute  contract:  and  contractor  will 
furnish  bond  for  twenty  thousand  dollars  for 
due  performance  of  contract.  The  right  to 
reject  any  and  all  bids  is  reserved. 

June  *,  1908. 

JOHN  KROPF, 
S4-»t  Village  President. 

ELECTRICAL   AKD   PUMPING 
MACHINERT. 

—ALGIERS  SEWERAGE  STATION  "C"— 
Offlce  of  the  Sewerage  and  Water  Board, 
602-604  Carondelet  street.  New  Or- 
Orleans,  la,.,  April   14th,   1908. 

Sealed  proposals  will  be  received  until  S 
o'clock  p.  m.,  Tuesday,  June  30th,  1908,  for 
fumlshing  and  erecting  the  following  ma- 
chinery: 

1—100  K.  W.  250  volt,  direct  current  gen- 
erators. 

2—75  H.   P.   260   volt  motors. 

1 — 2,600,000  gallon  turbine  pump,  to  work 
against  a  126  foot  head,  directly  connected 
to  an  electric  motor. 

1 — 1,000,000  gallon  triplex  pump,  to  work 
against  a  125  foot  head,  geared  to  an  elec- 
tric motor. 

1 — ^2,000,000  gallon  centrifugal  pump  unit, 
to  work  against  a  20  foot  head. 

2 — 4,000,000  gallon  centrifugal  pump  units, 
to  work  against  a  20  foot  head. 

2 — 6   H.    P.    260   volt   motors. 

1 — Surface  c«>ndenser,  capable  of  con- 
densing 6,600  pounds  of  steam  per  hour;  to- 
gether with  air  pump. 

Also  all  exhaust  and  water  piping,  valves, 


wiring,  switchboard,  lights,  and  other  ap- 
purtenances,  completely   erected. 

Specifications  with  blank  form  of  propoa- 
als  may  be  obtained  at  the  offlca  of  the 
Board.  Plans  will  only  be  furnished  upon 
I>ersonal  application. 

A  certified  check  on  a  New  Orleans  bank, 
in  the  sum  of  21,000,  deposited  In  accord- 
ance with  the  terms  of  the  specifications 
will  be  required  of  each  bidder. 

A  surety  company  bond  in  an  amount 
equal  to  86  per  cent,  of  the  gross  amount 
of  the  contract,  with  a  surety  company  do- 
ing business  in  the  State  of  Louisiana  and 
acceptable  to  the  Sewerage  and  Water 
Board,  will  be  required  of  the  successful 
bidder. 

'  The  right  is  reserved  to  reject  all  bids 
F.  8.  SHIBLD8. 
GEO.  G.  EARL.  Secretary. 

General  SujMrintendent.  17-lOt 

STREET  PAVING. 

Cadix,  Ohio. 

Sealed  proposals  will  be  received  by  the 
Clerk  of  the  Village  of  Cadis,  Ohio,  until 
12  o'clock  noon,  Wednesday,  June  24th,  1908, 
for  10,427  square  yards,  more  or  less,  of 
street  paving  with  brick. 

Plans  and  specifications  can  be  seen  and 
forms  of  proposals  obtained  at  the  olfice  of 
the  Village  Clerk,  or  the  Engineers,  The 
Riggs  ft  Sherman  Co.,  613  Nasby  Building, 
Toledo,   Ohio. 

The  Council  reserves  the  right  to  reject 
any  or  all  bids. 

By   order  of  Council. 

W.   H.   LUCAS, 

25-lt  Town  Clerk. 

PAVING. 

Taylorvllle,    III.,    June   eth,    190S. 

Sealed  bids  will  be  received  by  the  un- 
dersigned until  2:00  p.  m.,  Tuesday,  June 
23rd,  1908,  for  grading,  paving  and  con- 
structing combined  concrete  curb  and  gutter 
complete,  vitrified  brick  upon  6-inch  con- 
crete base,  with  asphaltic  filler,  approxi- 
mately 10,550  lineal  feet  curb  and  gutter,  14,- 
341   square  yards  of  paving. 

Plans  and  specifications  are  on  file  at  of- 
fice of  City  Clerk  or  may  be  seen  at  office 
of  J.  W.  Dappert,  City  Engineer.  Certified 
check  of  10  per  cent  of  amount  of  bid.  Im- 
provement to  be  made  under  Local  Improve- 
ment Act  of  lUlnola. 

A.  T.  KINNEY, 

President  Board  of  Local  Improvements. 

25-lt 


DRAINAGE  DITCH. 

Sioux  Falls,  So.  Dak. 

Sealed  proposals  will  be  received  at  the  of- 
flce of  the  County  Auditor  of  Hinnehalia 
County,  in  the  City  of  Sioux  Falls,  South 
Dakota,  until  two  o'clock  p.  m.,  July  8, 
1908,  for  the  construction  of  Drainage  Ditch 
Number  One  and  appurtenances,  or  items 
thereof,  as  contained  In  the  specifications. 
Involving  about  100,000  cubic  yards  of  exca- 
vation and  600  cubic  yards  of  concrete  ma- 
sonry. The  work  is  located  about  two  and 
one-half  miles  northeasterly  from  Sioux 
Falls,  South  Dakota. 

Specifications  and  forms  of  proposal  may 
be  obtained  from,  and  plans  may  be  inspect- 
ed at,  the  office  of  the  County  Auditor,  Sioux 
Falls,  South  Dakota;  the  office  of  Samuel  H. 
Lea,  State  Engineer,  Pierre,  South  Dakota; 
the  offlce  of  °J.  H.  Gates,  attorney  for  said 
Board,  Sioux  Falls,  South  Dakota:  or  at  the 
office  of  the  newspaper  in  which  this  notice 
is  published. 

E^ach  bid  must  be  accompanied  by  a  certi- 
fied check  for  8260,  payable  to  the  order  of 
the  Chairman  of  the  Board  of  County  Com- 
missioners of  Minnehaha  County,  South  Da- 
kota, as  a  guaranty  that  the  bidder  will.  If 
successful,  promptly  execute  a  satisfactory 
contract  and  furnish  a  bond  in  the  sum  of 
20%  of  the  estimated  contract  price  for  the 
faithful  performance  of  the  work. 

The  right  Is  reserved  to  reject  any  or  all 
bids.  All  proposals  must  be  made  upon  the 
blank  forms  of  proposal  prescribed  by  said 
Board. 

Dated,  Sioux  Falls,  South  Dakota,  June  12, 
1908. 

THOS.    McKINNON. 
Chairman  Board  County  Commissioners. 
Attest:  C.  E.  HILL, 

25-3t  County    Auditor.  (Seal.) 

PROPOSALS  WILL  BK  RECEIVED  at  the 
Bureau  of  Navigation,  Navy  Department, 
Washington,  D.  C.  until  12  o'clock  noon, 
July  15,  1908,  and  there  publicly  opened  Im- 
mediately thereafter,  for  the  Heating  and 
Electrical  Distribution  Mains  and  Concrete 
Tunnel  at  the  Naval  Training  Station.  Great 
Lakes,  near  North  Chicago.  III.  Blank  forms 
and  proposals  and  specifications  will  be  fur- 
nished and  plans  may  be  procured  upon  ap- 
plication to  the  Commandant,  Naval  Train- 
ing Station,  Great  Lakes,  North  Chlrago,  III. 
J.  E.  PILLSBURY,  Chief  of  Bureau.  June 
4th,    1908.  25-4t 
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HOTICE    TO    CONTRACTORS     AND 

BUILDERS  OF  BOILERS,  STEAM 

ENGINES,    GAS    ENGINES 

AND  CENTRIFUGAL 

PUMPS. 

New  Boston,  III.,  June  11,  1908. 

1.  Sealed  bids  will  be  received  by  the 
Commissioners  of  the  "Bay  Island  Drainage 
and  Levee  District  No.  1,  County  of  Mercer, 
and  State  of  Illinois,"  at  their  office  In  New 
Boston,  Illinois,  until  2  o'clock  p.  m.,  Wed- 
nesday, July  29th,  A.  D.  1908,  at  which  time 
and  place  said  bids  will  be  publicly  opened; 
said  bids  shall  be  for  fumtshing  and  erect- 
In;  a  pumping;  plant  and  sluiceways.  In- 
cluding three  250  H.P.  water  tube  steam 
boUers,  three  SOO  I.H.P.  horizontal  compound 
condensing  steam  engines  and  three  60-lnch 
centrifugal  pumps,  together  with  all  foun- 
dations, appurtenances,  piping,  etc,  neces- 
sary for  complete  working  plant  as  described 
in  detail  in  the  specifications  therefor  on  file 
.with  the  Secretary  of  said  Commissioners. 
Alternate  bids  will  also  be  received  for  gas 
producers  and  gas  producers  and  gas  en- 
gines Instead  of  steam  twUers  and  steam  en- 
gines. 

i.  Bids  will  be  received  and  considered 
upon  any  one  or  more  of  the  parts  of  said 
work  as  described  in  the  plans  and  speclO- 
catlons  hereinafter  mentioned,  and  any  bid- 
der may  submit  alternate  bids  based  upon 
two  or  more  parts  of  the  work  being  award- 
ed to  him,  but  the  consideration  of  such  al- 
ternate bids  by  the  Commissioners  will  not 
restrict  their  right  to  determine  as  to  the 
lowest  and  best  bid  on  each  part. 

3.  The  envelopes  containing  the  bids  shall 
each  be  plainly  addressed  to  the  "Commis- 
sioners of  Bay  Island  Drainage  and  Levee 
District  No.  1,"  and  each  shall  show  plainly 


1  ViiLCAN 

leON  WORKS 

/ 

-  CAGO 
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SEND  *  POSTAL 

for  catalogs  of  new  books  for 
engineers  and  contractors.  Better 
do  this 

TO-DAY 

and  have  them  handy  for  future 
reference. 

Tht  Myrai  C.  Clark  PihlithligC*. 

IBS  Dwutom  Slrest    ::   CHICAOO,  ILL. 


Trench 
Machines 

We  sell  ud  lease  all  kinds  of  Holstlns  aad 
Coavejriiif  Machines  for  Trench  Work 

Catalogue  sent  upon  request. 

CARSON  TRENCH  MACHINE  CO. 

BOSTON,  MASS.,  U.  S.  A. 

[101  Warren  Street.  NEW  YORK 
BraoehOfflceii  Park  BulnUng,  CLEVKLAND 

I  >M  St.  James  Street,  MONTREAI, 


upon  the  outside  the  name  of  the  bidder  and 
the  facts  that  the  envelope  contains  bid, 
plans  or  description. 

4.  Plans  and  speclRcations  are  on  file  and 
may  be  seen  at  the  ofBce  of  the  Commission- 
ers of  said  District  in  the  City  of  New  Bos- 
ton, Illinois;  at  the  office  of  the  Hannan  En- 
gineering Co.,  Engineers,  120  Fredonla  Ave., 
Peoria,  Illinois,  and  at  the  office  of  the  Sec- 
retary of  the  Western  Society  of  Engineers, 
Monadnock  Bldg.,  Chicago,  Illinois.  Copy  of 
the  Specifications,  Form  of  Contract,  Form 
of  Bid  and  Form  of  Bond  may  be  procured 
by  application  to  the  Engineers  above  men- 
tioned. 

•  5.  Payments  will  be  made  In  cash  as  fol- 
lows, vis.: 

On  Parts  I,  II  and  III,  25%  of  the  contract 
price  upon  receipt  of  bill  of  lading  showing 
shipment  from  the  factory;  25%  of  the  con- 
tract price  when  the  same  shall  be  placed 
upon  the  foundations  ready  for  Installation; 
25%  of  the  contract  price  when  ready  for 
operation;  the  remainder  of  the  contract 
price  upon  final  acceptance,  after  the  testing 
of  the  plant. 

On  Part  rV,  In  full  within  30  days  after 
the  arrival  of  the  gates  at  destination  In 
good  order. 

On  Part  V,  upon  the  arrival  of  the  appa- 
ratus at  destination  in  good  order,  50%  of 
the  contract  price  thereof;  upon  completion 
of  the  same  ready  for  operation,  and  ac- 
ceptance after  testing  said  apparatus,  the 
remainder  of  the  contract  price. 

On  Fart  VI,  payments  will  be  made  month- 
ly between  the  10th  and  16th  of  each  month 
to  the  extent  of  75%  of  the  value  of  the  work 
completed  during  the  preceding  calendar 
month,  as  shown  by  the  estimates  of  the  En- 
gineer; the  remainder  of  the  contract  price 
upon  the  final  acceptance  of  the  work. 

6.  The  Commissioners  reserve  the  right  to 
reject  any  or  all  bids. 

R.  H.  ROBERTS, 
D.  S.  PRENTISS, 
M.  F.   PROUTT. 
Commissioners,  New  Boston,  Illinois. 
HARMAN  ENGINEERING  CO., 
Engineers, 

120  Fredonla  Ave.,  Peoria,  Illinois.      25-2t 


U.  S.  ENGINEER  OFFICE,  Vlcksburg, 
Miss.,  May  13,  1900.  Sealed  proposals  for 
building  Lock  and  Dam  No.  2  in  Ouachita 
River  at  Harrisonburg,  to..,  will  be  received 
here  until  12  m.,  July  13,  1908,  and  then  pub- 
licly opened.  Information  furnished  on  ap- 
plication.    CLARKE  S.  SMITH.  Capt.  Engrs. 

25-4t 


No  proposal  will  be  considered  unless  the 
party  offering  It  shall  furnish  evidence  satis- 
factory to  the  Commissioner  of  Public 
Works  of  his  ability,  and  that  he  has  the 
necessary  fS.ciUtles.  together  with  sufficient 
pecuniary  resources,  to  fulfill  the  conditions 
of  the  contract  and  specifications,  provided 
such  contract  should  be  awarded  to  him. 

Companies  or  firms  bidding  will  give  the 
individual  names,  as  well  as  the  name  of  th^ 
firm,  with  their  address.  * 

JOHN  J.  HANBBRO, 
Commissioner  of  Public  Works. 

By   PAUL  RBDmSKB. 

Deputy  Commissioner. 


IN  WRITING  to  our  Advertisers  for 


WRECKING  CITY  HALL. 

Department  of  Public  Works, 
Chicago,  May.l2r  1908. 

Sealed  proposals  will  be  received  by  the 
city  of  Chicago  until  11  a.  m.,  Tuesday,  July 
14,  1908,  at  Room  224,  City  HaU,  for  the 
wrecking,  excavating,  and  caissons  required 
In  connection  with  the  construction  of  the 
new  City  Hall  building  to  be  erected  on  the 
west  half  of  block  39,  original  town  of  Chi- 
cago, according  to  plans  and  specifications 
on  file  In  the  office  of  Holablrd  A  Roche,  Ar- 
chitects, 16th  floor,  Monadnock  Block. 

Proposals  must  be  made  out  upon  blanks 
furnished  at  said  office,  and  be  addressed  to 
said  department.  Indorsed  "Proposals  for 
New  City  Hall,  Wrecking,  Excavating,  and 
Caissons,"  and  be  accompanied  with  five 
(5%)  per  cent  of  amount  of  bid  In  money  or 
a  certified  check  for  the  same  amount  on 
some  responsible  bank  located  and  doing 
business  in  the  city  of  Chlcatro  and  made 
payable  to  the  order  of  the  Commissioner  of 
Public  Works. 

The  Commissioner  of  Public  Works  re- 
serves the  right  to  reject  any  or  all  bids.  A 
deposit  of  $500  will  be  made  In  Room  224, 
City  Hall,  to  insure  the  safe  return  of  plans 
and  specifications. 

CATALOGS  or  PRICES  please  mention 


FOR  SALE 

Two  10'x40'  Buchanan  duplex  Jaw 

CRUSHERS 

will  crush  24  to  SO  tons  per  hour,  using 
28  to  36  b.  p..  weight  28.000  lbs. 

Four  No.  7  Marvin  Electric 

ROCK    DRILLS 

with  tripods,  driUOi'  per  hour.    Use  about  8  h.  p. 

One  80  b.  p..l80  volt  GENERATOR  (alternating 

current)  made  tor  use  with  these  drills. 

All  in  good  condition. 

ALSENS    AMBKKAN    POBTLAND  CEMSNT    WORKS 

46  Broadway,  New  York  City.  N.  Y. 


FOR  SALE 

Second-Hand  Machinery 

In  FIrst-Class  Condition 

1  126  H.P.  Erie  City  ENGINE. 
1  126  H.P.  "American"  ENGINE. 
1  Economic  BOILER  (126  H.P.) 

1  Tubular  BOILER  (126  H.P.) 

13  3-yard    Western    DUMP  CARS 

(36'  gauge.) 
56  10-yard  Western    DUMP  CARS 

(standard  gauge.) 
46  2-yard  SKIP  CARS  (36*  gauge.) 

2  Imperial     (Rand)     AIR     COM- 

PRESSORS  complete— 1.700 
cubic  feet  capacity  each. 

2  170  HP.  BOILERS. 

2  160  H.P.  BOILERS. 

2  Gardner  FEED  PUMPS. 

3  12-inch   Morris  CENTRIFUGAL 

PUMPS  with  engines. 
35  Little  Giant  DRILLS  with  drill 
steels  and  repair  parts. 

4  Sullivan  Rock  CHANNELLERS. 

Track,  steels  and  other  small 
tools,  etc. 

Apply  to 
SANITARY  DISTRICT  OF  CHICAOO 

UOO  American  Trust  Building,        OH  ICAGO 
Telephone,  834  Central 


Tables  of  5  Place  Legarifliais 
and  5  Place  Squarat 
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Also  Tables  of  Logarithmic  Secants,  Natural 
and  Logarithmic  Functions,  etc. 

The  ONLY  BOOK  That 

ttlvee  The««  Values  to  lOO  Peet 
By  OBa  D.  IN8KIP 

nezlbia  IsBtbtr.  tz7i  taa: »(  pages;  tlW  net  postpaid 

THE  MYRON  C.  CIJUIK  PUBUSmNO  Ca 
MS  DMUlMn  Siml.  Chlcace.  Ul. 
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WANTS 

Dndiaplayed  Cords  under 
this  heading   cost  only 

One  Cent  a  Word 

Diaplayed  11.00  an  Inch. 


WANTS 

Undisplaved  Cards  tmder 
this  heading    cost  only 

One  Cent  a  Word 

Displayed  tl.OO  an  Inch. 


TECHNICAL  MEN  lupciintendents, 
enginaen  and]  draftsmen.  Openings  in  all 
parts  of  the  world  at  the  highest  possible 
salaries.  Write  us  todajr  of  your  experience. 
Hflpgoods,  306  Broadway.  New  York  City, 
or  Suite  1012  Hartford  Building,  Chicago. 

WANTED — Catalon  and  booklets  pertaining 
to  municipal  and  general  engineering.  D. 
Lk  Tamell,  Asst.  City  Engineer,  Le  Mars, 
Iowa.  S4-4t 

WANTEID — Engineering-Contracting  for  Jan. 
9,  1907,  to  complete  volume  for  binding. 
Address  A.  V.  Saph,  2158  Blake  St..  Berke- 
ley,  Calif.  26-2t 

WANTED — MEN— Soft  ground  tunnel  fore- 
man and  laborers,  I«ulsvllle,  I^.  Long 
Job  and  good  wages.  Address  The  E.  O. 
Nave  Bros.  Co.,  Story  and  Blckle  Aves., 
L.ouisvnie,  Ky.  24-4t 

WANTBID — Position. — Tunnel  superintendent 
with  complete  organisation.  Soft  ground, 
rock  or  compressed  air.  Open  for  engage- 
ment June  1.  Address  "Tunnel  Supt.," 
rare  Engineering-Contracting,  13-21  Park 
Row,  New  York. 

WANTED — Position  as  superintendent  or 
foreman  of  concrete  construction.    Several 

Sears'  experience.      Middle    or    Southern 
tates  preferred,  but  will  go  anywhere.  Ad- 
'    dress  Box  414,  Jackson,  Tenn. 

WANTED^Fosition  as  foreman  on  bridge  or 
building  work  after  June  B.  Fifteen  years' 
experience  bridges,  foundations,  factory 
buildings  and  reinforced  concrete  bridge 
work.  Address  Box  36,  care  Engineering- 
Contracting,  355  Dearborn  St.,  Chicago,  111. 

22-4t 

WANTED — Position  as  cement  physical  test- 
er, concrete  foreman  or  Inspector  with  mu- 
nicipality or  contractor,  by  young  engineer 
now  in  charge  of  experimental  laboratory 
of  large  cement  plant.  Address  Box  38, 
care  Engineering-Contracting,  366  Dear- 
bom  St.,  Chicago.  23-4t 

WANTED — Position  as  Mechanical  Drafts- 
man by  young  engineer  with  4  years'  ex- 
perience. WiUtng  to  commence  with  mod- 
erate salary  where  Qpportunlty  to  learn 
and  advance  is  offered.  Address  Box  37, 
care  Engineering-Contracting,  366  Dear- 
bom  St.,  Chicago.  22-2t 

WANTED— Position  as  construction  engineer 
or  contractor's  superintendent,  by  graduate 
civil  engineer  28  years  old.  Five  years' 
experience  on  design  and  erection  of  struc- 
tures of  steel  and  reinforced  concrete.  Best 
of  references.  Address  Box  34,  care  Kn- 
glneering-ContracUng,  355  Dearborn  St., 
Chicago. 

WANTEHJ — Position.  Technical  graduate, 
age  26,  wishes  permanent  or  temporary  po- 
sition. Four  years' exprience  in  state  high- 
way, municipal  and  mill  construction  and 
maintenance  work.  Small  salary  to  start 
If  there  Is  chance  for  advancement.  Ad- 
dress Box  39,  care  of  Elnglneering-Con- 
tracting,  SSS  Dearborn  St.,  Chicago.      24-2t 

WANTED— Will  pay  15  cents  each  for  one 
perfect  copy  of  Engineering-Contracting  for 
each  of  the  following  jjates:  July  3,  1907; 
July  10,  1907;  August  7,  1907.  These  papers 
are  wanted  to  complete  flies  for  binding. 
All  reading  pages  must  therefore  be  In 
perfect  condition.  Address  "P.  V.  C," 
care  Engineering-Contracting.  35S  Dear- 
bom    St..   Chicago. 21-tf 

WANTED,  POSITION  —  Have  had  seven 
years'  contracting  experience.  First  four 
years  timekeeper,  material  man,  paymas- 
ter and  cost-keeper.  Last  three  In  charge 
of  grading,  masonry  and  concrete.  Best 
reference.  Am  also  Powell  student  of  ad- 
vertising.    Desire  permanent  position  with 

.  contractor  or  In  publicity  department  of 
manufacturing  or  supply  Arm.  Am  twen- 
ty-nine and  married.  Will  accept  anything, 
anjrwhere.  If  there  Is  an  opportunity  for 
demonstrated  ability  to  make  good  and 
stick.  Address  Box  40,  care  of  Engineer- 
ing-Contracting, 355  Dearborn  St.,  Chicago. 

24-lt 


WANTED,   POSITION— Tunnel  Superintend- 
ent  open    for   engagement,    with   complete 
organisation    for    rock,    soft    ground     and 
.  compressed  air,  shields  Included.    Address 
'  "Tunnel    Supt,"      care     Engineering-Con- 
tracting. 13-21  Park  Row,  New  Tork.  26-4t 

WANTEaj — Position.- By  young  engineer 
with  two  years'  experience  in  general  fleld 
work  and  drafting.  Good  draftsman  and 
Instrument  man.  Position  desired  offering 
permanency  of  location.  Assistant  In  city 
preferred.  Address  Box  35,  care  Engineer- 
ing-Contracting, 356  Dearborn  St.,  Chi- 
cago. 21 -61 

WANTED,  POSITION— Civil  engineer  (84), 
graduate,  eight  years'  experience  as  In- 
strumentman,  draftsman  and  assistant  en- 
gineer, steam  and  electric  railway  location 
and  construction,  extensive  land  surveys. 
Installation  of  coal  mining  plants,  mason- 
ry, desires  position  with  railway  company, 
mining  company  or  contracting  engineer. 
Address  Box  41,  care  Engineering-Con- 
tracting, 356. Dearborn  St.,  Chicago,  III. 
26-2t 


WANTED 


STEAM  ROLLER 

for  use  on  New  York  State  Road  Work;  10  ton. 
Advise  make,  type  and  monthly  renting  price. 
Address  F.  L.    E.,   care   of    Enoihbbking- 
CONTRACTINO,  18-21  Park  Row.  New  York. 


STUDY  OUR 

CONCRETE 

COURSES 

Reinforced  Concrete  Design;  Con- 
crete Construction  and  Contracting. 

Circular  Explains 

CONCRETE    ENQINEERINQ 

fiS4  Caxton  Bldg.,  Cleveland 


FOR  SALE 

1  Kearbs  Revolving  Excavator, 
1 J  yard  Orange-Peel  Bucket,  65  ft. 
boom. 

Two  36*  gauge  Saddle  Tank 
Locomotives,  12  ton. 

One  1.5  ton,  36*  gauge  Saddle  T«nk 
Locomotive. 

New  light  rails  and  standard  sec- 
tion reiayers  of  all  weights. 

BLOCK-POLLAK  IRON  CO., 

Chlcsgo  ancinnatl  St.  Led* 

Yards,  East  Chicago,  Indiana 


J.  F.  GRAHAM 

(Rosdmsster  Orabam) 

RAILROAD  LABOR  AQENT 

AH  classes  of  lAboreis  in  Any  Ntmbsr 
SUPPLIED  FREE 

Cmapetent  Foremen  a  Specialty. 

Services  Guaranteed  Sat.lsfsrtsfy. 

WRITB  OR  WIRE 

204  Washington  Avenue  Sooth 
MINNEAPOUS,  MINN. 


The  imitaiy  Cslkie  el  Ikt  SUM  «l  f  crani 

NORWICH  •UNIVERSrrV 


NarthncU.  V< 

OourMSi  Civil  EoKlneerlnit.  Electrlcml  Enslnnfbs, 
Cliemlatry,  Arts,  Science  and  Lettm.  Maiunr  Dl«- 
clplloo  with  complete  routine  and  InslrueUoa  locau. 

For  lull  lnloniUkttoa.addnaa  THR  •■ORKTAIIV. 


FOR  SALE— GREAT  BARGAIN 
TWO  BUCKEYB 

Traction    Ditcher    Machines. 

One  machine  cuts  a  trench  24  Inches  wide  by 
7)  feet  deep:  has  been  used  4  months;  at  {nil  depth 
it  digs  from  400  to  flOO  feet  per  day. 

The  Other  machine  cuu  a  trench  15  inches  vide 
by  5}  feet  deep:  for  laying  tile  in  fi:ld*:  di(« 
from  825  to  1860  lineal  feet  per  day;  has  been  nad 
one  year. 

These  machines  have  the  latest  improved  pat- 
ented   leaninR  device  (patented  Jan.  7.  IMS). 

Willalso  sell  patent,  allowed  May  26.  IMS,  for 
self-tilt-.ig  and  quicksand  protection. 

Going  out  of  business  on  account  of  ill  health; 
will  give  a  bargain. 

T.  De  Young  &  Sons,  So.  Holland,  IIL 


FOR  SALE  OR  RENT 

Two  Vulcan  shovels,  IJ  yard  and  2J 

yard,  3  sets  engines. 
Two  42*  gauge  saddle  tank  9  x  U, 

locomotives,  saddle  tank. 

Two  36'  gauge  locomotives,  saddle 

tank,  9  x  14. 
30  and  56  lb.  reiayers  with  plates. 

Traction  cnginss,  bolstliic  cnciiias,  pmnps,  etc 

Harper  Machinery  Company 

1861  Fulton  Bldg.,  Hudson  Terminals. 

to  Church  Street,  New  York 

Yania  and  Shops.  BkMmOeld  N.  i. 


FOR  SALE 
One  Sioux  City  Corliss  Compound  Tandem 

EIN  G  I  N  E 

14x2«x36.  Fly  Wheel  24  inch  {ac», 
14  ft.  4  in.  diameter. 

Three  72  inch  by  18  feet  return  flna 

BOILERS 

Addnss  L.  D.  WRIGHT, 
Water  Commissioner,         Fremont,  Nebraska 


FOR  SALE 

1  Caison  Trench  MacUaew 

Fine  condition.  Cost 
new  93,000.00.  WiUseU 
for $LT» 

1  14-yd.  Smith  Mixer  oa 

trucks,  with  engine. 

10  1-yd.  K.  ft  J.  Scrapera. 

Fine  shape. 

2  V^-J^  Oliver  rotary  Can. 

1  8-wheel  Locomotive,  just 
overhauled  and  in  fine 
condition.     Price 13,000 

Write  OS  for  snytUnc  yon  may  bsBSsdtat 
la  the  Una  lA  Cootracton'  siliil»w—t 

R.  G.  LUCAS   &,  CO. 

UARJON.  oma 


June  24,  1908. 
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CONTRACT    NEWS 


INDEX. 

BMi  Asked I> 

Bridcw M 

Boildlnn to 

Sowk  and  Streatt tO 

Swrran. «1 

WaMr  Soppb tl 

Bseavrndoo tl 

UlMaltaDMiM ti 

IfatarUl.  UieUna*.  ate n 

Cootraoti  Let t* 


We  shall  welcome  any  news  notes  that 
our  readers  may  send  in.  Notes  of  con- 
tracts awarded,  biddirtg  prices,  etc.,  will  be 
especially  acceptable. 


BIDS  ASKED 
Bridget. 

Bida  Ctoen.  See  Issue. 

June  24.  Sacramento,  Cat June  17 

June  34.  Qosben,  Ind June  8 

June  2S.  Muskegon,  Mich June  10 

June  26.  Dayton,   O June  17 

June  25.  Kansas  City,  Mo June  17 

June  28.  Mitchell,  S.  Oak June  10 

June  26.  Cincinnati,  O June  10 

June  27.  Flndlay,   O June  10 

June  29.  Zanesville,  O.   June  10 

June  30.  West   AUis,   Wis June  17 

June  30.  Norfolk,   Va June  17 

July     1.  Cleveland,  O June  10 

July     I.Somerset,    Pa.    June  24 

July     1.  South  Bend,  Ind June  24 

July     3.  Easton,  Pa .June  24 

July     S.Cincinnati,  O June  17 

July     6.  Max  Meadows,  Va June  24 

July     6.  Greenwood,  Miss ..June  24 

July     6.  Rochester,  Ind June  24 

July     «.  La.  Porte,  Ind June  24 

July     7.  Jasper,    Ind June  24 

July     7.  Oregon,   Mo June  24 

July     7.  VIncennes,    Ind June  17 

July     7.  Treka,    Cal June  3 

July    S.Eureka,   Cal June  10 

July     S.Dayton,   O June  17 

July     8.  Coshocton,   O June  17 

July     8.  Rochester,  Ind June  24 

July  10.  ConnersvlUe,   Ind June  17 

July  14.  Lander,   Wyo June  17 

July  14.  Fargo,   N.  Dak June  17 

July   14.  Lewlston,  Idaho    June  24 

June  26.  Buffalo,  N.  T June  24 

June  27.  Oreencastle,  Ind June  24 . 

June  29.  AUentown,   Pa June  24 

June  30.  Rapid  City,  S.  Dak June  24 

July     C.Milwaukee,   Wis June  24 

July  10.  Lorain,  O June  24 

July  20.  FVederlcton,  N.   B June  17 

July  18.  Dayton,   O June  24 

Buildings. 

June  24.  Pittsburg,   Fa June  17 

June  24.  Albany,  N.  T Jiue  10 

June  24.  FayetteTllle,   Ark May  20 

June  24.  Jefferson  Barracks,  Mo June  S 

Juna  24.  Riverside,   CaL    June  8 

June  25.  Sandy  Hook  Provlns  Ground, 

N.  J June  8 

June  25.  Greenville.   Tex May  20 

Jiuia  26.  Auburn,  N.  T .-June  10 

June  25.  Beatrice,   Neb June  27 

June  25.  Wilkesbarre,   Pa June  24 

June  26.  Fort  Totten,  N.  T June  17 

June  26.  Albany,  N.  T June  17 

June  27.  Canandalgua,  N.  T June  10 

June  27.  Grafton,    Pa June  24 

June  29.  New  York,  N.  T June  24 

June  29.  New  York,  N.  T June  24 

June  29.  Brooklyn,  N.  Y June  24 

June  29.  Massillon,  O June  10 

June  29.  Fort  D.  A.  Russell,  Wyo June  10 

June  29.  €Uimter,    S.    C May  27 

June  29.  Sioux  City,    la June  3 

June  29.  Sioux  City,  la June  17 

June  29.  Mont  Alto,  Pa June  17 

June  SO.  Meadvllle,    Fa May  20 

June  30.  Chicago,    III June  24 

July     1.  Cayuga,  N.  Dak June  24 

July     1.  Baltimore,   Md , May  27 

July    1.  Memphis,  Tenn June  10 

July     1.  Phoenix,   Pa.    ...' June  17 

July    2.  Columbia,  Tenn May  27 

July    2.  Washington,  D.  C June  10 

July     2.  Crown  Point,  Ind June  24 

July    8.  West  Point,  N.  T June  10 

July    «.  Marietta,  Oa May  27 

July     6.  Canton,   O June  24 


July  7. 
July  7. 
July  7. 
July  7. 
July  8. 
July  8. 
July  8. 
July  9. 
July  10. 
July  14. 
July  14. 
July  16. 
July  15. 
July  16. 
July  20. 
July  21. 
July  22. 
July  23. 
July  24. 
July  30. 
Sept.  23. 


June  24. 
June  24. 
June  24. 
June  24. 
June  24. 
June  24. 
June  24. 
June  24. 
June  25. 
June  25. 
June  26. 
June  25. 
June  25. 
June  26. 
June  26. 
June  26. 
June  26. 
June  26. 
June  27. 
June  27. 
June  27. 
June  29. 
June  29. 
June  29. 
June  29. 
June  29. 
June  29. 
June  29. 
June  29. 
June  29. 
June  30. 
June  30. 
June  30. 
June  30. 
June  30. 
June  30. 
June  30. 
June  30. 
June  30. 
July  1. 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July  10. 
July  11. 
July  11. 
July  11. 
July  14. 
July  16. 


June  24. 
June  25. 
June  26. 
June  26. 
June  27. 
June  27. 
June  27. 
June  29. 
June  29. 
June  29. 
June  29. 
June  29. 
June  29. 
June  29. 
June  29. 
June  30. 
June  30. 
June  30. 
June  30. 
June  30. 


lola,  Kan June  8 

Douglasville,  Oa June  10 

Spring  City,  Fa June  17 

Newark,  N.  Y June  17 

Bremerton,  Wash June  17 

Cheyenne,  Wyo June  10 

Norrlstown,   Pa June  24 

Springfield.  O June  10 

Rhlnelander,    Wis June  24 

Sharon,   Pa June  10 

Annapolis,   Md June  24 

Valdosta,  Gtt June  10 

Des  Moines,  la June  24 

Augusta,    Me June  17 

Auburn,    Me June  10 

Coldwater,  Mich June  17 

Paris,    Tenn June  17 

Alton,   in June  17 

Belleville,    III June  17 

Portland.    Me June  24 

Green  Bay.  Wis June  17 

Roads  and  Streets. 

Lebanon,  Pa June  8 

Cadiz,    O June  3 

Madison  Barracks,  N.  T June  10 

IndlanapollB,  Ind June  10 

Brooklyn,  N.  Y June  17 

Hoboken,  N.   J June  17 

Baltimore,    Md.    June  17 

Chicago,   ni June  17 

Erie,    Pa June  17 

Kansas  City,  Mo June  17 

Adams,  Mass June  17 

Milwaukee.  Wis June  24 

Lima,  Oo June  24 

Pittsburg.  Pa June  24 

Easton,  Pa June  24 

Chicago,  111 June  17 

Cincinnati,  O June  10 

Cincinnati,  O June  10 

Omaha,  Neb June  17 

New  Lexington,  O June  24 

South  NewBurgh,   O June  24 

New  York,  N.  Y June  24 

North  Milwaukee,  Wis June  24 

Chattanooga,   Tenn June  24 

Spring  City,   Pa June  24 

Toledo.  O June  24 

Vincent,  la June  24 

Montgomery,  Ala June  24 

Erie.   Pa June  17 

.  Harrlsburg,    Pa June  3 

Harrisburg.   Pa June  3 

FarmvlUe,   Va June  17 

Wllllamsport,  Pa June  17 

Harrlsburg,   Pa June  17 

Ada.    O June  17 

Wellsvllle,  N.   Y June  24 

Frankfort.    Ind June  24 

Storm   Lake,    la June  24 

Washington.  D.  C June  24 

Columbus,    O June  24 

Concord,    Neb June  3 

Fort  Barrancas,   Fla May  2" 

Bozeman,  Mont June  10 

Northport,  N.  Y June  24 

New  York,  N.  Y June  24 

Elizabeth.    N.    J June  24 

Cincinnati.    O June  17 

Bentleyvllle.  Pa June  17 

TlDton.   Ind June  17 

Wilkesbarre,  Pa June  24 

Indianapolis,    Ind June  24 

Bentleyvllle,  Pa June  24 

Salem,    N.    J June  24 

Camden,    N.    J June  24 

South  St.  Paul,  Minn June  24 

Rhlnelander.   Wis.    .' June  24 

Cape  May  C.  H..  N.  J June  24 

Aurora,   III June  24 

Rockvllle.  Md June  24 

Rockvllle.    Ind June  24 

Paoll,  Ind June  24 

Cleveland  Heights,  O June  17 

VIncennes,  Ind.   June  17 

Muncle,    Ind June  17 

Peru,   Ind June  24 

Rushvllle.    Ind June  17 

Crawfordsvllle.   Ind June  24 

Washington.  D.   C June  24 

Washington,  D.   C June  24 

Lander.  Wyo June  17 

Cleveland,  O June  10 

Sewers. 

Louisville,   Ky June  17 

Milwaukee,    Wis June  24 

Newton,  Kan .Tune  10 

Pittsburg,  Pa June  24 

Fort  Adams,    R.  I June  24 

Fort  Leavenworth,  Kan June  24 

Albuquerque,    N.    Mex June  17 

Washington,    D.    C June  17 

Merrill.   Wis June  24 

Steuben vllle,  O June  24 

Sturgeon  Bay,  Wis June  24 

North  Milwaukee,  Wis June  24 

Pittsburg,  Pa June  24 

Jefferson    City,   Mo .Tune  24 

Iron  River,  Mich June  24 

Ashtabula.    O June  24 

VlrRlnla,    Minn June  24 

Wllllamsport,  Pa June  17 

Lexington,  Kv June  17 

Rushvllle,   Ind June  17 


June  30.  Columbus,  Miss June  10 

July    1.  Waterloo,  N.  T June  10 

July     1.  Elizabeth,  N.  J June  8 

July     1.  Dillon,  Mont.   June  17 

July     1.  Owen,    Wis June  24 

July     1.  Paragould,  Ark June  24 

July     1.  Palnesvllle,    O June  24 

July    2.  Winnebago,  Minn June  24 

July    O.Hudson,   Wis June  24 

July     6.  Omaha,   Neb June  24 

July     6.  Eureka,  Cal June  24 

July     6.  Bentleyvllle.   Pa June  17 

July    6.  Corlett,    O June  17 

July     6.  Plalnfleld.  N.  J June  17 

July     7.  Cleveland  Heights,  O June  17 

July    7.  Newark,  N.  T.    June  17 

July     8.  David    City,    Neb June  24 

July  10.  Andalusia,  Ala June  17 

July   18.  New  Bremen,  O June  24 

July  23.  Cleveland,  O June  24 

Water  Supply. 

Grand  Haven.  Mich June  24 

June  86.  Brooklyn.  N.  Y June  17 

June  26.  Chicago.  Ill June  17 

June  29.  Pittsburg.    Pa June  10 

June  29.  North   Milwaukee,   Wis June  24 

June  20.  Towner,    N.    Dak June  24 

June  30.  Norfolk,   Neb June  24 

June  80.  Columbia,  Mlas.   June  10 

July     1.  Lewisburg,    O June  8 

July     I.Elgin,    Minn June  24 

July     2.  Newton  Falls.  O June  24 

July     6.  Batavia,    III June  24 

July     6.  Rlcketts.  la June  24 

July    7.  Toledo,  O June  10 

July     7.  Cleveland  Heights,  O June  17 

July     7.  Cherokee,    la June  24 

July     7.  Sturgeon   Bay,  Wis June  24 

July  10.  Reading,    Pa June  24 

Miscellaneous. 

June  24.  Columbus,  C. 

Garbage  Works.  June  17 
June  26.  Chapman,   Ky., 

Dam,  Walls,  Juno  8 
June  27.  Riverton.  Ala., 

River  Wall.  June  8 
June  29.  Fort  Screven.  Ga^, 

Sea  Wall,  Etc.,  June  17 
June  29.  Cobourg,  Ont., 

Breakwaters,  June  17 
June  30.  Mont  Alto,  Pa., 

Garbage   Plant,  June  17 
July     1.  Lewisburg.   O.. 

Electric  System.  June  8 
July    1.  Boston,  Mass., 

Street  Lighting.  June  10 
July     2.  Saltpeter.  W.  Va^ 

Dam,  Guide  Walls.  Etc.,  June  10 
July     2.  New   York.  N.   Y., 

Concrete  Wall,  Etc.,  June  24 
July    2.  Wilmington,   Del., 

Retaining  Wall,  June  24 
July     3.  Washington,   D.   C, 

Submarine  Rock  Drill  Barge,  June  17 
July    6.  Boston,  Mass., 

Piping,  June  10 
July     8.  St.  Andrews.  Man.. 

Dam,    Etc.,  May  27 
July  10.  Wilmington,  Del., 

Metal  Work,  June  24 
July  14.  Chicago.  lU.. 

Wrecking  Building,  June  8 
July  14.     Lander.  Wyo.. 

Syphon,  June  17 
July  16.  North  Chicago,  III.. 

Tunnel,   Etc.,  June  17 
July  16.  Toronto,  Ont, 

Transmission  Line,  June  10 
July  15.  Nashville,   Tenn., 

Lock  Gates.  June  24 
June  16.  CarroIIton,   Miss., 

Electric  Plant,  May  87 
July  17.  Los  Angeles,   Cal., 

Aqueduct,  May  87 
July  18.  Bremerton,   Wash., 

Dry  Dock,  June  17 
July  23.  Wilkesbarre,   Pa., 

Street  Lighting,  June  24 
July  27.  Los  Angeles.  Cal., 

Aqueduct,  June  17 
Aug.  14.  Portland,   Ore., 

Light  House,  May  27 
Aug.  27.  Orland.   Cal.. 

Dam,  SplIlway.Dlkes.  June  24 

Bxcayation,  Earth  and  Kock. 

June  24.  Brooklyn,  N.  Y., 

Grading  Lots,  June  17 
June  26.  Seattle.  Wash.. 

Dredging.  June  10 
June  30.  Duluth.  Minn.. 

Dredging,  June  17 
June  80.  New  York,  N.  T., 

Dredging.  June  17 
July     1.  Crookston.  Minn., 

Ditch.  June  10 
July     3.  Bremerton,  Wash.. 

Dredging.  June  17 
July     3.  Bledsoe.  Ark.. 

Levee  Work,  June  24 
July    6.  Hastings.  Minn.. 

Ditch,  June  17 
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July     7.  G'lenwood,  Minn., 

Ditch  Work,  June  24 
July     8.  Vicksburg,  Mlsa., 

Levee  Work,  June  17 
July     8.  Stockton,  Cal., 

Diverting  Canal,  June  17 
July     8.  Sioux  Falls,  S.  Dak., 

Ditch  Work,  June  24 
July     9.  Elk  Point,  S.  Dak., 

Ditch  Work,  June  24 
July     9.  Danville,   Fa., 

FllUng.  June  24 
July  10.  CooneraviUe,  Ind., 

Fill,  June  17 
July  17.  New  York,  N.  T., 

Bock  Removal,  June  24 
July  17.  Detroit,  Mich., 

Dredging,  June  24 
July  23.  Syracuse.  N.  T., 

Creek  Improvement,  June  24 

Materlal8,Macliine8,Sapplle8,Tool8,Btc. 

June  24.  Chicago,  111., 

Electrical  Apparatus,  June  10 
June  24.  Washington,  D.  C, 

Boiler   Room  Equipment,  June  3 
June  24.  Scranton,   Fa., 

Fire  Hose,  June  17 
June  25.  Mont  Alto,  Fa., 

Laundry  Equipment,  June  17 
June  25.  Brooklyn,  N.   Y., 

Topsoll,  June  17 
June  25.  Orand  Rapids,  Mich.. 

Fumplng  Machinery,  June  10 
June  26.  Brooklyn,  N.  Y., 

Stopcocks,  June  17 
June  26.  Pittsburg,  Pa., 

Water  Meters,   June  24 
June  27.  Washington,  D.  C, 

Corporation  Cocks,  June  10 
June  to.  New  Orleans,   La., 

Machinery.  Apr.    ti 
June  SCWilliamsport,  Pa., 
June  30.  WilUamsport,  Fa., 

Dump  Wagons,  June  24 
July     1.  Baltimore,  Md., 

Weedicide,  June  24 
July     1.  Chicago.  111.. 

Steel  Poles,  Cross  Arms.  Etc.,  June  24 
July     1.  Pensacola,   Fla., 

Pipe  and  Specials,  June  24 
July     1.  Washington,  D.  C, 

Stokers,  June  24 
Street  Signs,  June  17 
July     1.  Ottawa,   Ont., 

Machinery,  June  17 
July    1.  Memphis,  Tenn., 

Fire  Alarm  System.  Clocks,  Etc.,  June  10 
July     2.  Galveston.   Tex., 

Pumping  Equipment,  June  17 
July     2.  Chicago,  111.. 

Fire  Alarm  Cable,  June  24 
July     3.  White  Plains,  N.  Y., 

Electrical  Equipment,  Etc.,  June  24 
July     7.  Houston,  Tex., 

Pumping  Engine,  June  10 
July    t.  Atlanta,  Ga.. 

Boilers,  June  3 
July     8.  Detroit,   Mich., 

Electric  Plant,  Jane  24 
July  10.  Chicago.   III.. 

Vacuum  Cleaning  System,  June  10 
July  10.  Madison,   Wis., 

Heaters,  Pumps,  Etc.,  June  17 
July  11.  Philadelphia,   Pa., 

Ash   Handling  Plant,  June  17 
July  16.  Fort   Dade,    Fla., 

Ice  Plant,  June  24 
July  29.  New  Boston,  III., 

Pumping  Plant,  June  24 

BIDS  ASKED 
Bridges. 

Bids  are  asked  on  (ollowing  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Lewlston,  Idaho.— Until  July  14,  by  Coun- 
ty Commissioners.  W.  L.  Clifford.  Clerk, 
for  constructing  bridge  over  Lawyers'  Can- 
yon. 

Greencastle,  Ind. — I'ntll  June  27,  G.  D.  V. 
Moffett.  County  Auditor,  for  the  construc- 
tion of  three  bridges  including  both  the 
aubsttucture    and    superstructure. 

Jasper,  Ind. — Until  10:30  a.  m.,  July  7,  by 
M.  A.  Sweeney.  County  Auditor,  for  con- 
structing a  30  ft.,  a  31  ft.  and  two  14  ft. 
long    bridges. 

La  Porte,  Ind. — Until  July  6,  by  County 
Comnalaslonera.  according  to  reports,  Tor 
constructing  double  span  282  ft.  bridge  with 
concrete  abutments  over  the  Kankakee 
River   at    Riverside. 

Rochester,  Ind. — Until  2  p.  m..  July  8.  by 
Geo.  W.  DuBois.  County  Auditor,  for  con- 
struction of  a  stepi  and  wrought  Iron  bridge 
of  171  ft.  span.  16  ft.  roadway  over  the  Tip- 
pecanoe River.  Separate  bids  are  asked  for 
constructing  two  concrete  abutments  for  the 
bridgr. 

Rochester,    Ind.— Until   2   p.    m..   July   6,  by 


Geo.  W.  DuBols,  County  Auditor,  for  con- 
structing concrete  arch  over  ditch  In  Wayne 
Township. 

South  Bend,  Ind.— Until  11  a.  m..  July  1, 
by  John  W.  Harbou,  Couty  Auditor,  for 
construction  of  two  steel  I-beam  bridges, 
one  t>ony  truss  bridge,  reconstructing  one 
bridge  and  one  new  concrete  abutment. 

Greenwood,  Miss. — Until  July  6,  by  Coun- 
ty Supervisors,  C.  W.  Crockett,  Clerk,  for 
following  work:  Construction  of  bridge 
across  Tlppo;  make  hill  100  ft.  on  south 
side,  to  be  5  ft.  higher  than  present  bridge, 
using  old  lumber;  go-ft.  bridge  over  Goose 
Pond  slough;  bench  bridge  over  Swift 
bayou  In  Beat  &.  about  150  ft.  long;  bench 
bridge  In  Beat  6  across  bayou  on  McNutt 
road,  about  100  ft.  long;  bench  bridge  over 
cave  on  the  river  bank,  to  be  about  32  ft. 
lon^. 

Oregon,  Mo. — Until  8  p.  m..  July  7,  by 
Wm.  M.  Morris.  County  Highway  Engineer, 
for  building  two  18  ft.  span  bridges,  three 
22  ft.  span,  one  26  ft.  span,  two  36  ft.  span 
and  one  51   ft.   span  bridges. 

Buffalo,  N.  v.— Until  11  a.  m.,  June  26.  by 
Department  Public  Works,  for  substructure 
of  bridge  on  River  St..   over  Slip  No.   1. 

Oayton,  O. — Until  noon.  July  18  (change 
of  date  from  July  8),  by  Board  Public  Serv- 
ice, Wm.  A.  Budroe.  Clerk,  for  construction 
of  a  concrete-steel  bridge  (Melan  system), 
685  ft.  long.  40  ft.  roadway.  9  ft.  sidewalks, 
over  Great  Miami  River  at  Stratford  Ave. 
Fred  J.   Cellarlus.   City   Civil  Engineer. 

Lorain,  O. — Until  1  p.  m.,  July  10.  by 
County  Commissioners,  James  L.  Martin. 
County  Auditor,  for  constructing  concrete 
arch  bridge  of  two  spans,  75  ft.  each,  and  18 
ft.  roadway.  In  Falls  Township.  Alternate 
bids  are  asked  on '  a  steel  superstructure 
ISO  ft.  long,  18  ft.  roadway  and  concrete 
floor.  Bids  are  also  asked  for  abutments 
for  the  steel  superstructure.  James  Bebout, 
County  Surveyor. 

Allentown,  Pa. — Until  June  29.  by  County 
Commissioners,  for  constructing  reinforced 
concrete  bridge  over  Mill  Creek  at  New 
SmithviUe. 

Easton,  Pa. — Until  July  3.  by  County  Com- 
missioners, L.  A.  Francisco,  County  Engi- 
neer,   for   repairing   bridges. 

Somerset,  Pa. — Until  July  1,  by  County 
Commissioners,  for  constructing  a  number 
of  bridges. 

Rapid  City,  S.  Dak.— Until  June  1,  by  Robt. 
Rudeslll.  County  Auditor,  for  constructing 
two  steel  wagon  bridges  to  span  Rapid 
Creek  about  one  mile  above  city. 

Max  Meadows,  Va. — Until  July  6,  by  Coun- 
ty Supervisors,  J.  H.  McGavoch,  Chairman, 
Max  Meadows,  for  constructing  160  ft.  long 
Iron  bridge  over  Reed  Creek. 

Milwaukee,  Wis.— Until  July  6,  by  Board 
Public  Works.  C.  J.  Poetsch.  Chairman,  for 
erecting  concrete  steel  arch  viaduct  over 
Milwaukee  R.  R.  tracks  at  western  end  of 
Highland  Ave.  Viaduct  is  to  be  446  ft.  long 
and  75  ft.  wide. 


BnJldiiigs. 


Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Des  Moines,  la. — Until  July  15.  at  office 
of  Hallett  Rawson,  Architects.  514  Utlca 
BIdg.,  Des  Moines,  for  erection  of  a  school 
house  In  the  Elm  Grove  District,  Bloomfleld 
Township. 

Chicago,  III. — Until  noon,  June  30,  by  Spe- 
cial Park  Commission.  A.  W.  O'Neill.  Sec- 
retary. 118  City  Hall,  for  construction  of  a 
shelter  house,  storage  room,  sand  court,  toil- 
et rooms  and  office  at  the  Municipal  play- 
ground located  on  West  Twenty-second  St. 

Crown  Point,  Ind.— Until  July  2.  by  J.  F. 
Meeker,  for  erection  of  new  high  school 
building. 

Annapolis,  Ind. — Until  noon.  July  14.  by 
Building  Committee,  County  School  Commis- 
sioners, care  Superintendent  of  County 
Schools,  tor  erection  of  a  public  school  build- 
ing at  Dorsey,   Md. 

Portland,  Me.— Until  3  p.  m..  July  30.  by 
James  Knox  Taylor.  Supervising  Architect, 
Washington.  D.  C.,  for  construction  complete 
(except  elevator)  of  U.  S.  Court  House  at 
Portland. 

Cayuga,  N.  Dak — Until  July  1,  by  Ed. 
Sturdevant,  for  erection  of  a  church  build- 
ing. 

Brooklyn,  N.  V.— Until  11  a.  m..  June  29. 
b>-  C.  B  J.  Snyder.  Superintendent  of 
School  Buildings,  Park  Ave.  and  69th  St.. 
New  York,  for  Installing  electric  equipment 
for  new  public  school  93,  security  required 
J4.000.  and  for  Installing  heating  and  ven- 
tilating apparatus  In  new  public  school  158. 
security    required    120.000. 

New  York,  N.  Y.— Until  11  a.  m..  June  29. 


by  C.  B.  J.  Snj-der,  Superintendent  of 
School  Buildings.  Park  Ave.  and  £9th  St. 
for  following  work:  Repairs  to  heating  and 
ventilating  apparatus  In  9  public  scboob. 
alterations,  repairs,  etc.,  for  16  public 
schools,  repairs  to  heating  and  ventilating 
apparatus  for  9  public  schools,  alteratloni 
and  additions  to  electric  equipment  In  8 
r.ublic  schools,  alterations,  repairs,  etc.,  to 
8  public  schools  In  Borough  01  Queens. 

New  York,  N.  Y.— Until  11  a.  m..  June  ». 
by  John  V.  Coggey,  Corrmilssioner  of  Cot- 
rectlon.  148  E.  20th  St.,  for  fumlshing  all 
the  labor  and  materials  required  to  Install 
new  metal  ceilings  In  pavilion  No.  1,  new 
truss  roof  on  old  boiler  house  and  li«n 
grille  doors  and  window  guards  on  new  tin 
shop.  Branch  workhouse,  Harts  Island,  Neir 
-  rk. 


York 

Canton,  O. — Until  noon.  July  6.  by  Board 
Public  Service.  C.  A.  Zellers,  CHcrk.  for 
constructing  about  400  squares  of  new  roof- 
ing on  auditorium. 

Grafton,  Pa. — Until  7:30  p.  m.,  June  27,  bj 
E.  L.  McGrew.  Secretary  School  Board,  for 
constructing  proposed  addition  to  Tblr^ 
Ward  school  building.  McCollum  &  Dowl«r. 
Architects,   Berger  Bldg.'.  Pittsburg.  I-a. 

Norrlstown,  Pa. — Until  10  a.  m .  Julv  8. 
by  County  Commissioners.  Robert  Miller. 
Clerk,    for  alterations   to  prison. 

Wllkesbarre,  Pa.— Until  2  p.  m..  June  ti. 
by  J.  M.  Norrls.  County  Controller,  for  en- 
largement of  county  prison. 

Rhinelander,  Wis.- Until  2  p.  m..  July  10. 
by  County  Building  Committee.  Sam  8. 
Miller.  Secretary,  for  erection  of  a  court 
house.  C.  H.  Tegen,  Architect,  Manitowoc. 
Wis. 

Roads  and  Streets. 

Bids  are  asked  on  following  worlc  the 
notes,  being  arranged  alphabetically  h; 
states: 

Montgomery,  Ala Until  noon,  June  29.  by 

J.  T.  Bullen,  County  Engineer,  for  grading 
and  covering  with  sand  clay  eight  miles  of 
the  Old  Pike  road,  south  of  Manne,  Ala. 

Washington,  D.  C— Until  June  30,  by  DU- 
trlct  Commissioners,  Jay  J.  Morrow,  En- 
gineer Commissioner,  for  laying  cement  side- 
walks. 

Washington,  D.  C— UntU  July  11,  by  Dis- 
trict Commissioners,  District  BIdg.,  for  con- 
structing asphalt  pavements  during  fiscal 
year  (about  43.000  so.  yds.);  also  for  S,1M 
sq.  yds.  vitrified  block  gutter  and  17,000  sq. 
yds.  asphalt  block  pavembnt. 

Washington,  B.  C.— Until  noon,  July  ILby 
District  (Jommlssloners,  Jay  J.  Morrow.  En- 
gineer Commissioner,  for  paving  varioui 
streets   with    bltuUthlc   pavement 

Storm  Lake,  la. — Until  3  p.  m.,  June  30, 
by  J.  E.  Buland.  City  Clerk,  for  constructing 
street  crossings  and  approaches  of  concrete. 
A.  E.  Brunson,  Engineer. 

Vincent,  la.— Until  7:30  p.  m..  June  19.  by 
J.  B.  Sells,  Town  Clerk,  for  about  2,3  IS  sq. 
ft.  of  cement  sidewalk. 

Aurora,  III.— Until  2  p.  m.,  July  7,  by  My- 
ron J.  Tarble,  City  Engineer,  for  construct- 
ing 42.700  sq.  yds.  brick  pavement  and  18.4M 
ft.  of  combined  curb  and  gutter.  Official  ad- 
vertisement will  be  found  elsewhere  In  this 
issue. 

Crawfordavllle,  Ind.— UnUl  July  11,  by 
County  Commissioners,  for  constructing 
gravel  road  in  Brown  Township. 

Frankfort,  Ind.— UnUI  June  30,  by  Beard 
Public  Works,  for  paving  South  Main  and 
South  Clay  Sts.  with  brick. 

Indianapolis,  Ind.— Until  1  p.  m..  July  (,  by 
Chas.  A.  Miller,  County  Auditor,  for  con- 
structing road. 

Paoll,  Ind Until  2  p.  ra.,  July  7,  by  E.  B. 

Ham,  County  Auditor,  for  constructing  13,- 
280  ft.  of  gravel  road. 

Peru,  Ind.— Until  noon,  July  8,  by  Chas. 
Griswold.  County  Auditor,  for  construetlog 
18  gravel  roads. 

Rockvllle,    Ind Until  1    p.   m.,  July   7.  by 

H.  A.  Henderson,  County  Auditor,  for  con- 
structing gravel  roads  in  Wabash  Township. 

Rockvllle,  Md.— Until  noon,  July  7,  by 
County  Commissioners,  Robert  G.  Hilton. 
Clerk,  for  grading  and  macadamising  about 
1^  miles  of  road. 

South   St.    Paul,    Minn Until   7:45  p.   m.. 

July  6,  by  John  J.  O'Brien,  City  Recorder, 
for  grading  River  Road. 

Camden,  N.  J.— Dntlt  11  a.  m.,  July  1  by 
Alfred  L.  Sayers.  Director,  for  macadamU- 
ing  the  2d  Section  of  the  Blackwoodtown 
Turnpike  from  Chews  to  Blackwood,  a  dis- 
tance of  2.4  miles,  using  asphaltum  oil  for 
binder,  and  a  separate  alternate  bid  for  the 
same  work  substituting  gravel  Instead  01 
asphaltum  oil  for  binder  on  the  IH-ln.  stone. 
J.  J.  Albertson,  County  Engineer. 
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Cape  May  C.  H.,  N.  J.— Until  noon.  July 
7.  by  A.  B.  Smith.  Director,  (or  constructing 
2.}  miles  of  gravel  road.  R.  Fendall  Smith. 
County  Engineer,  Ocean  City,  N.  J. 

Elizabeth,  N.  J Until  2:30  p.   m.,  July  3, 

by  County  Freeholders,  for  constructing  5,- 
495  Un.  ft.  of  18-ft.  wide,  8-in.  macadam 
(9,587  sq.  yds.).  F.  J.  Hubbard.  County  En- 
gineer, 201  Park  Ave..  Platnfleld,  N.  J. 

Salem,  N.  J Until  2:30  p.  m.,  July  S.  by 

John  F.  Ayres.  Director,  for  constructing 
4.7C  miles  of  road.  Joslah  Miller,  County  En- 
gineer, Salem. 

New  York,  N.  v.— Until  3  p.  m..  July  2.  by 
Park  Board.  Arsenal  Bldg.,  5th  Ave.  and 
64tb  St.,  for  furnishing  all  the  labor  and 
materials  for  reconstructing  the  roadway  of 
the  Elastem  Boulevard,  in  Pelham  Bay  Park, 
Including  surfacing  with  asphaltlc  mixture, 
from  the  Split  Rock  Road  to  the  northern 
boundary  of  Pelham  Bay  Park,  in  the  Bor- 
ough of  the  Bronx.  Security  required  Is  tl5,- 
000. 

New  York,  N.  Y.— Until  noon,  June  29,  by 
Allen  N.  Spooner,  Commissioner  of  Docks, 
Pier  A,  for  repairing  asphalt  pavement  on 
North  and  Elast  Rivers.  Security  required  Is 
310,000. 

Northport  (L.  I.),  N.  Y.— Until  noon,  July 
2.  by  John  Deveau,  Village  Clerk,  for  grad- 
ing, regulating,  paving  and  curbing,  the 
work  Including  12,000  sq.  yds.  of  PeeksklU 
gravel  pavement,  1.100  sq.  yds.. granite  pave- 
ment, 1.800  sq.  yds.  of  brick  pavement,  1,400 
ft.  18-in.  storm  sewer,  2.400  ft.  bluestone 
curb  and  gutter.  Frank  Asbury.  Engineer, 
Huntington  (L.  I.),  N.  T. 

Wellsvltle,  N.  Y.— Until  7:30  p.  m..  June  30, 
by  Village  Trustees.  F.  M.  Leonard,  Clerk, 
for  paving  with  brick  or  block  6.160  sq.  yds. 
and  curbing  with-  stone  3,310  Un..  ft.  R.  H. 
Lee.  Engineer. 

Columbus,  O — Until  July  1.  by  A.  B. 
Crltchfleld.  Adjutant  General,  for  laying  ce- 
ment walks  around  State  House  grounds. 

Lima,  O. — Until  noon,  June  25,  by  Board 
Public  Service,  L.  L.  Crumrlne,  Secretary,  for 
grading,  curbing  and  macadamizing  portion 
of  Cole  St.  Certlfled  check  for  $100  required 
with  bid. 

New  Lexington,  O. — Until  noon,  June  27.  by 
Charles  E.  Beard.  Village  Clerk,  for  paving 
Water  and  Pleasant  Sts.  with  brick  or  block. 
Certlfled  check  for  $500  for  each  street  re- 
quired with  bid. 

South  Newburgh  (8ta.  F,  Cleveland),  O. — 
Until  noon.  June  27,  by  H.  H.  Bohnlng,  Vil- 
lage Clerk,  for  paving,  grading  and  draining 
Hathaway  Road.  Ralph  Hecker,  Village  En- 
gineer,  426  Electric  Bldg..  Cleveland. 

Toledo,  O. — Until  noon.  June  29.  by  Board 
Public  Service,  Reynold  Volt,  Secretary,  for 
paving  portions  Farkwood  Ave.,  South  St., 
Missouri  St.  and  Islington  St. 

Bontlayvllle,  Pa.— Until  4  p.  m.,  July  6.  by 
C.  C.  Hanlon.  Borough  Engineer.  Room  3, 
Landafeld  Bldg.,  Monongahela,  Pa.,  for  im- 
provement of  Main  St..  the  work  Including 
3.000  cu.  yds.  excavation.  3.500  Un.  ft.  curb- 
ing. 3.300  sq.  yds.  brick  paving.  900  Un.  ft.  12- 
in.  sewer,  300  Un.  ft.  8-ln.  sewer  and  one  cul- 
vert with  concrete  covering  walls. 

Easton,  Pa. — Until  10  a.  m.,  June  26.  by 
County  Commissioners,  L.  A.  Francisco. 
County  Engineers,  for  reconstructing  1,600  ft. 
of  road. 

Pittsburg,  Pa Until  10  a.  m..  June  26.  by 

A.  B.  Shepherd,  Director  Public  Works,  for 
grading,  curbing  and  i>avlng  with  standard 
sheet  asphalt  parts  of  three  streets;  grading, 
curbing  and  paving  with  block  stone,  "Class 
D."  portions  of  four  streets;  grading,  curbing 
and  paving  with  repressed  vitrified  brick 
portions  of  two  streets,  macadamizing  Mans- 
fleld  Ave.  and  constructing  cement  sidewalks 
on   parts  of  three  streets. 

Spring  City,  Pa. — Until  8  p.  m.,  June  29,  by 
O.  B.  Flnkblner,  Borough  Clerk,  for  con- 
structing 7.500  sq.  yds.  of  brick  pavement  on 
Main  St. 

Wllkesbarre,  Pa Until  2  p.  m.,-  July  6,  by 

J.  M.  Norrls,  County  Controller,  for  repairs 
to  macadam  road. 

Chattanooga,  Tenn Until   10  a.   m.,  June 

29,  by  W.  L.  Dodds,  County  Engineer,  for 
constructing  concrete  sidewalk  around  Court 
House  grounds. 

Milwaukee,  Wis.— Until  10:30  a.  m..  June 
25.  by  Board  Public  Works,  Charles  J. 
Poetsch,  Chairman,  for  constructing  asphalt 
pavement  as  follows:  On  Concord  Ave.,  cer- 
tified check  for  $360  with  bid;  on  Hartford 
Ave.,  certified  check  for  $300  with  bid;  on 
Lake  Drive,  certified  check  for  $2,100  with 
bid. 

North  Milwaukee,  Wis — Until  7:30  p.  m., 
June  29,  by  Emil  H.  Klamp.  Village  Clerk, 
for  constructing  about  8,000  sq.  ft.  of  cement 
sidewalk. 

Rhinelander,  Wis.- Until  2  p.  m.,  July  7, 
by    Board    PubUc    Works,      Geo.    C.    Jewell, 


Chairman,  for  constructing  18,890  sq.  yds.  of 
macadam. 

Sewert. 

Bids  are  asked  on  foUowing  work,  the 
notes  being  arranged  alphaibetlcaUy  by 
states: 

Paragould,  Ark. — Until  9  a.  m.,  July  1.  by 
Board  of  Improvement  District  No.  1,  R. 
L.  Alexander.  Chairman,  for  constructing 
complete  sewer  system  and  septic  tank,  the 
work  Including  following  Items:'  (1)  34,245 
Un.  ft.  of  trench,  bet.  4  ft.  and  10  ft.  deep. 
(2)  1,260  Un.  ft.  of  trench,  not  over  10  ft. 
deep.  (3)  33.355  lln.  ft.  of  sewer  pipe,  rang- 
ing from  8  to  15  ins.  diameter.  (4)  270  Un. 
ft.  of  cast  Iron  pipe.  8  ins.  and  10  Ins.  In 
diameter.  (5)  1,0]4  T-connectlons.  from  8 
Ins.  to  15  ins.  (6)  104  manholes.  (7)  17  flush 
tanks.  (8)  10  lampholes.  (9)  1  septic  tank, 
complete  with  pump,  etc.  (10)  InstaUIng  of 
all  equipment  and  constructing  system, 
complete,  according  to  the  plans  and  speci- 
fications. W.  K.  Palmer  Co.,  Engineer,  718 
Dwight  Bldg..   Kansas  City,  Mo. 

Eureka,  Cal.— UntU  July  6.  by  F.  E. 
Browning.  City  Clerk,  for  constructing  8- 
In.   sewer  In   Mound  St. 

Fort  Leavanworth,  Kan, — Until  11  a.  m.. 
June  27.  by  C^apt.  Wm.  Davis.  Constructing 
Q.  M..  for  the  construction  of  storm  water 
and  subsoil  drains  from  buildings  41.  42.  66 
and  244.  at  Fort  Leavenworth,  Kan. 

Iron  River,  Mich. — Until  8  p.  m..  June 
29,  by  Jas.  B.  Henley.  Village  Clerk,  for 
constructing  sewers.  Duluth  Engineering 
Co.,    Duluth,    Mlnri.,    are    the    Engineers. 

Virginia,  Minn. — Until  8  p.  m.,  June  SO, 
by  Albert  E.  Blckford.  City  Clerk,  for  con- 
structing sanitary  sewer  in  Sewer  District 
No.  1.     E.  E.  Johnson,  City  Engineer. 

Winnebago,  Minn.— Until  8  p.  m..  July  2. 
by  J.  H.  Sherln.  Village  Clerk,  for  con- 
structing  3,331    ft.   of   8-Tn.    sewer. 

Jefferson  City,  Mo. — Until  4  p.  m.,  June 
29.  by  E.  F.  C.  Harding,  City  Engineer,  for 
constructing  sewers  In  subdivision  B  of 
Sewer  District  No.  9. 

David  City,  Neb.— Until  8  p.  m.,  July  8. 
by  W.  S.  McCoy.  City  Clerk,  for  material 
and  labor  for  constructing  sewer  system. 
M.  A.  £:arl  &  Co.,  Engineers,  1416  First  Na- 
tional   Bank    Bldg.,    Chicago,    111. 

Omaha,  Neb. — Until  2  p.  m.,  July  6.  by 
Andrew  Rosewater,  City  Engineer,  for  con- 
structing brick  or  concrete  storm  water 
sewers  as  follows:  Izard  St.  main  sewer. — 
840  ft.  sewer.  10  ft.  in  diameter:  860  ft. 
sewer,  11  ft.  3  Ins.  diameter;  1,'440  It.  sewer, 
12  ft.  in  diameter;  250  ft.,  more  or  less,  of 
16x7H  reinforced  concrete  construction;  80 
ft.  sewer,  42  Ins.  In  diameter;  1,600  ft. 
sewer,  30  ins.  In  diameter;  160  ft.  open  ditch 
work.  Jones  St.  extension. — 121  lln.  ft.  8- 
ft.  sewer;  252  Un.  ft.  6-ft.  sewer;  804  lln.  ft 
4-ft.,  lO-ln.  sewer;  460  Un.  ft.  4-ft.,  2-in. 
sewer. 

Ashtabula,  O.— Until  noon.  June  30.  by 
Board  Public  Service.  A.  J.  Richardson. 
Clerk,  for  constructing  sewer  in  Lake  St.. 
the  work  including  612  Un.  ft.  12-in.  sewer. 
208  lln.  ft.  10-ln.  sewer.  280  lln.  ft.  9-ln.. 
and  1.000  Un.  ft.  8-ln.  sewer.  1.250  lln.  ft. 
of  4-ln.  sewer  laterals.  7  manholes,  1  man- 
hole and  flush  tank.  Bids  are  also  asked 
for  sewer  In  Michigan  Ave.,  to  Include  492 
lln.   ft.   of  12-in.   sewer. 

Clevela<id,  O.— Until  July  23.  by  A.  R. 
Callow.  Secretary  Board  Public  Service,  for 
constructing  8%    ft.   intercepting  sewer  from 

E.  12th  St.  to  E.  20th  St.  B^stlmated  cost  is 
$60,000. 

New  Bremen,  Q. — Until  noon.   July  18.   by 

F.  W.  Schroeder.  Jr..  Village  Clerk,  for  sew- 
ering Franklin  St..  the  work  Including  399 
ft..  8-ln..  70  ft..  10-ln..  860  ft..  12-ln..  and 
335   ft.,    16-ln.   pipe  sewer. 

Palnesvllla,  O. — Until  noon,  July  1,  by 
Board  Public  Ser\lce.  Will  O.  Doollttle. 
Clerk,  for  constructing  storm  water  sewer 
In  State  St.,  and  two  sanitary  sewers.  State 
St.  work  Includes:  1,700  ft.  24-In.  pipe;  640 
ft.    20-ln.  pipe;   696   ft.    18-in.   pipe,    etc. 

Steubenvllle,  O. — UntU  noon,  June  29,  by 
Board  Public  Service,  for  constructing  20- 
ln.  vitrified  pipe  sewer  in  Stark  St. 

BentleyvlMe,  Pa. — See  under  Bids  Asked — 
Roads  and  Streets. 

Pittsburg,  Pa. — Until  10  a.  m.,  June  26, 
by  A.  B.  Shepherd.  Director  Public  Works, 
for  constructing  15-ln.  pipe  sewers  in  parts 
of  WiUard  St..  Tyson  St.  and  Murtland  St. 

Pittsburg,  Pa, — Until  10  a.  m..  June  29. 
by  James  P.  Shaw.  Director.  Department  of 
Charities  and  Correction  for  the  construc- 
tion of  sanitary  sewerage  and  sewage  dis- 
posal plant,  at  the  North  Side  City  Home, 
Werner  Station.  Plans,  etc..  at  office  of  L. 
E.  Chapln,  No.  1017  Frick  Bldg..  Pittsburg. 
Pa. 


■  Fort  Adama  (P.  O.  Newport),  R,  I.— Until 
10  a.  m..  June  27.  by  Capt.  WUUs  C.  Mot- 
calf.  Constructing  Q.  M.,  for  constructing 
6-in.  sewer  at  this  post. 

Hudson,  Wis.— Until  8  p.  m..  July  6,  by 
A.  Karras.  City  Clerk,  for  constructing 
sewer  in  4th  St. 

Merrill,  Wis.— UntU  7:30  p.  m.,  June  29, 
by  Win.  J.  Kyes,  City  Clerk,  for  construct- 
ing sewer  in  State  St 

Milwaukee,  Wis.— UntU  10:30  a.  m.,  June 
25.  by  Board  Public  Works.  Charles  J. 
Poetsch.  Chairman,  for  constructing  several 
pipe  sewers. 

North  Milwaukee,  Wis.— UntU  7:30  p.  m.. 
June  29.  by  EmIl  H.  Klamp,  Village  Clerk, 
for  furnishing  all  material  and  labor  for  the 
construction  of  two  fUter  beds  40x90x3  ft. 
deep. 

Owen,  Wis.— Until  July  1.  by  A.  R.  Jones, 
VlUage  Clerk,  for  constructing  8-ln.  and  10- 
ln.   sewers  In  several  streets. 

Sturgeon  Bay,  Wis.— Until  6  p.  m.,  June 
29.  by  Board  PubUc  Works,  for  construct- 
ing about  4,400  ft.  of  8-ln.  to  24-in.  sewer. 
A.    C.   Greaves,   City   Engineer. 

Water  Snf ply. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Cherokee,  la.— Until  8  p.  m..  July  7,  by 
Wm.  Sharlow,  Jr.,  City  Clerk,  for  furnish- 
ing and  laying  about  1,600  ft.  of  4  In.  cast 
iron  water  pipe.  etc.  Official  advertise- 
ment will  be  found  elsewhere  In  this  issue. 

Ricketts,  la.— Until  7:30  p.  m..  July  6.  by 
City  Clerk  for  construction  of  water  works 
system.  Plana,  etc.,  with  City  Clerk.  J.  C. 
Jacobsen,    Mayor. 

Batavia,  ill.— Until  July  6.  bv  City  Clerk, 
according  to  reports,  for  constructing  17.000 
ft.  of  water  mains. 

Grand  Haven,  Mich. — Bids  are  being  ask- 
ed by  Waldo  Francisco,  Superintendent  of 
Public  Works,  for  a  stand  pipe  or  reser- 
voir. 50  to  76  ft  In  diameter  and  25  ft.  high. 
Official  advertisement  wUl  be  found  else- 
where  In   this   issue. 

Elgin,  Minn — UntU  8  p.  m..  July  1.  by 
Alexander  Scott.  Village  Recorder,  for  the 
removal  of  the  old  water  tower  and  the 
construction  of  a  new  steel  tower.  100  ft 
high,  and  a  steel  tank  with  a  capacity  of 
47.000  gallons,  and  the  furnishing  and  lay- 
ing of  126  ft.  of  6-In.  cast  iron  water  main 
for  the  vlUage  water  works.  Loweth  & 
WoUI,  Consulting  Engineers,   St  Paul,  Minn. 

Towner,  N.  Oak. — ^Untll  June  30.  by  City 
Clerk,  according  to  reports,  for  construct- 
ing water  works  system. 

Norfolk,  Neb.— Until  noon.  June  30.  by 
Mayor  J.  D.  Sturgeon,  for  material  and  la- 
bor for  constructing  water  main.  Official 
advertisement  will  be  found  elsewhere  in 
this   issue. 

Newton  Fails,  O. — Until  noon,  July  2.  by 
Board  of  Service,  Carl  W.  Smith.  Clerk, 
for  cast  iron  pipe,  castings.  Are  plugs,  ex- 
cavation and  laying  250  tons  4  In..  6  In,,  and 
8  In.  pipe.  3  tons  specials,  30  fire  plugs.  In- 
cluding 20,000  Un.  ft.  excavation.  Reliance 
Engineering  Co.,  Cincinnati,  O.,  are  the  En- 
gineers. 

Reading,  Pa. — UntU  7:80  p.  m.,  July  10.  by 
Water  Commissioners.  Edward  Elbert, 
President,  for  constructing  Bernhart  filters. 
Certified  check  for  $15,000  required  with 
bid.  EmU  L.  Nuebllng.  Engineer  and  Super- 
intendent 

North  Milwaukee.  Wis — UntU  7:30  p.  m.. 
Jure  29.  by  EmU  H.  Klamp.  VlUage  aerk. 
for  laying  about  2.000  ft.  of  cast  iron  water 
main,   village  to   furnish  pipe.  etc. 

Sturgeon  Bay,  Wis. — Until  8  p.  m.,  July  7. 
by  Henry  Leonhardt.  City  Clerk,  for  con- 
struction of  water  works  and  electric  light 
plant.  A.  C.  Greaves.  City  Engineer.  Offi- 
cial advertisement  will  be  found  elsewhere 
In  this  Issue. 

BzcftTati*]!,  Barth  aad  Rock. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Bledsoe,  Ark. — Levep  Work. — Until  July 
3.  by  Levee  Board,  B.  G.  Covington.  Chief 
Engineer.  168  Randolph  Bldg.  Memphis. 
Tenn..  for  110.000  cu.  yds.  of  levee  enlarge- 
ment  work  at   Bledsoe. 

Detroit,    Mich Dredging.— Until    3    p.    m.. 

July  21.  by  Lt.  Col.  C.  McD.  Townsend.  U. 
S.  Engrs..  Jones  Bldg..  Detroit,  for  dredg- 
ing Hay  Lake  and  Neeblsh  Channels.  St. 
Mary's   River.    Mich. 

Glenwood,  Minn.- Ditch  Work.— Until  10 
a.  m..   July  7.   by  Ole  Irgens.   County  Audl- 
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tor,  for  constructing  Judicial  Ditch  No.  1. 
Estimated   cost  Is  $53,620. 

Nsw  York,  N.  v.— Rock  Removal.— UnUl 
noon,  July  17,  by  Col.  John  O.  D.  Knight, 
U.  S.  EIngrs.,  Army  BIdg.,  New  York,  (or 
removing  Long  Rock  In  Hart>or  at  Echo 
Bay,  N.  Y.,  and  ledge  rock  In  Bronx  River, 
New    York. 

SyraeuM,  N.  Ykl— Creek  .Improvement. — 
Until  4  p.  m.,  July  23,  by  Syracuse  Inter- 
cepting Sewer  Board,  Harry  J.  Hamlin.  Sec- 
retary for  Improvement  of  Onondaga  Creek. 
The  work  covers  about  2H  miles  and  in- 
cludes 75,000  cu.  yds.  excavation  and  17.800 
cu.  yds.  concrete  blocks  and  mass  concrete. 
Official  advertisement  will  be  found  else- 
where In  this  issue. 

Danville,   Pa Filling.— Until  noon.  July  9, 

by  the  Board  of  Trustees  of  the  State  Hos- 
pital for  the  Insane  at  DanvlUe,  for  filling 
a  portion  of  the  Pennsylvania  canal  upon 
the  grounds  of  the  State  Hospital,  Danville, 
Pa.  Plans,  etc.,  from  Dr.  H.  B.  Meredith, 
Superintendent  State  Hospital,  Danville,   Pa. 

Elk  Point,  S.  Dak.— Ditch  Work.— Until  2 
p.  m.,  July  9,  by  Chas.  8.  Harter,  County 
Auditor,  for  constructing  the  Lewison  ditch; 
certiRed  check  for  $1,600  required  with  bid. 
Also  for  constructing  the  Schon  ditch;  cer- 
tified check  for  3500  required  with  bid. 

Sioux  Falls,  S.  Dak. — Drainage  Ditch. — 
UnUl  2  p.  m.,  July  8,  by  C.  E.HiU,  County 
Auditor,  for  the  construction  of  Drainage 
Ditch  No.  One  and  appurtenances,  involv- 
ing about  100,000  cu.  yds.  of  excavation  and 
600  cu.  yds.  of  concrete  masonry.  The 
work  is  located  about  2H  miles  northeaster- 
ly from  Sioux  Falls.  Specifications  for 
above  work  may  be  seen  at  office  of  En- 
Kineering  Contracting,  355  Dearborn  St., 
Chicago,  ni.  Official  advertisement  will  be 
found    elsewhere    In    this    issue. 

Miteellaneoaa. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Orland,  Cal. — Dam,  Spillway.  DIkes.—Untll 
2  p.  m.,  Aug.  27,  at  the  olBce  of  U.  S. 
Reclamation  Service,  Orland,  Cal.,  for  the 
construction  of  East  Park  Dam,  Spillway 
and  Dikes,  located  about  12  miles  northwest 
from  Sites,  Colusa  Cpunty,  California,  and 
involving  the  placing  of  about  13.500  cu. 
yds.  of  concrete  and  the  excavation  of  about 
8,500  cu.  yds.  of  materials.  Fot  further 
particulars  address  the  United  States  Re- 
clamation Service.  Washington,  D.  C,  307 
Tllford  BIdg.,  PorUand,  Ore.,  or  Orland,  Cat 

Wilmington,  Del.— Metal  Work.— Until  11 
a.  m.,  July  10,  by  Light  House  Engineer, 
Wilmington.  Del.,  for  furnishing  metal  work 
for  superstructure  of  light  house  at  Elbow 
of  Cross  Ledge  Light  Station,  Delaware 
Bay,    N.    J. 

Wilmington,  Del — Retaining  Wall.— Until 
10:30  a.  m.,  July  2,  by  Edw.  R.  Mack.  Park 
Engineer.  Lovering  Ave.,  and  Dupont  St., 
for  constructing  a  reinforced  concrete  re- 
taining wall  276  ft.  lone,  along  Brandywine 
Creek    at    Kirkland    Park,    Wilmington. 

Chicago,  III. — Concrete  Fence  Posts. — Bids 
are  wanted  for  furnishing  1,000  concrete 
fence  posts  for  use  on  a  farm  on  C.  &  N.  W. 
Ry..  near  Chicago.  Address  A.  B.  G.,  care 
Engineering-Contracting,  355  Dearborn  St., 
Chicago,   111 

New  York,  N.  Y.— Concrete  Walls,  Etc.— 
Until  3  p.  m.,  July  2,  by  Park  Board,  Ar- 
senal BIdg..  5th  Ave.  and  64th  St..  for  fur- 
nishing all  the  labor  and  materials  for  com- 
pletely erecting  and  constructing  the  con- 
crete walls,  piers  and  footing  and  rein- 
forced concrete  posts,  surmounted  by  an 
electrically  welded  iron  fence,  on  the  East- 
ern Extension  of  Bronx  Park,  Security  re- 
quired   is    310,000. 

Wllkeabarra,  Pa.— Street  Lighting.— Until 
noon.  July  23,  by  Fred  H.  Gates.  City  Clerk, 
for  lighting  certain  streets  with  electricity 
for  terms  of  three,   five  or  seven  years. 

Nashville,  Tenn. — Lock  Gates. — Until  11  a. 
m.,  July  15,  by  MaJ.  Wm.  H.  Harts.  U.  S. 
Engrs.,  for  constructing  and  erecting  steel 
lower  gates  for  Hales  Bar  Lock.  Tennessee 
River. 

lfaterlals,Machlnes,SappUes,Toolf,Bte. 

Bids  are  asked  on  following  work,  the 
notes  being  arranged  alphabetically  by 
states: 

Washington,  D.  C— Stokers.— Until  2  p. 
m..  July  1,  by  Committee  on  Buildings.  U. 
8.  Department  of  Agriculture,  for  mechani- 
cal stokers  for  the  boiler  plant,  consisting 
of  five  Continental  Internally  Fired  Boil- 
ers, of  the  United  St.ites  Department  of 
Agriculture.    Washington,    D.    C. 

Fort    Dade,    Fla.— lee    Plant.— Until     8     p. 


m..  July  16,  by  Constructing  Q.  M.,  for 
constructing  distilling  and  Ice  plant  at  this 
post. 

P*nsacola,  Fla. — Pipe  and  Specials. — Un- 
til noon,  July  1,  by  Bond  Trustees,  R.  M. 
Bushnell,  Chairman^  for  furnishing  and  de- 
livering either  f.  o.  b.  cars  or  on  wharf  at 
Pensacola.  Fla..  624  ft.  of  16-ln.  cast-iron 
pipe,  3,048  ft.  of  12-in.,  18,576  ft.  10-in.,  and 
766  ft.  of  4-ln.,  weighing  approximately  865 
tons,  with  about  22  tons  of  special  castings. 
Also  one  16-in.  gate  valve,  6  12-in.,  17  10-ln., 
26  6-in.  and  1  4-in.  and  31  two-way  fire 
hydrants  with  steamer  noxzle  and  61  cast- 
iron   extension   valve  boxes. 

Chicago,  III.— Fire  Alarm  Cable.— Until 
11  a.  m.,  July  2,  b>'  William  Carroll,  City 
Electrician.  12  City  Hall,  for  furnishing 
electric   light    and    fire   alarm    cables    in    ap- 

?roxlmateIy  the  following  amounts:  150,000 
t.  No.  6  B.  &  S.  Q.  rubber  covered,  lead- 
Incased  electric  light  cable;  18,000  ft,  50 
pair.    No.    19    B.    *    S.    Q.    solid    filled    core, 

Eaper  insulated,  lead-incased  fire  alarm  ca- 
le:  18.000  ft.,  30  pair.  No.  19  B.  &  8.  O. 
solid  filled  core,  paper  Insulated,  lead-in- 
cased fire  alarm  cable;  35,000  ft.,  15  pair. 
No.  19  B.  *  S.'  Q.  solid  filled  core,  paper 
insulated,  lead-incased  fire  alarm  cable;  25,- 
000  ft.,  6  pair.  No.  19  B.  A  S.  O.  solid  filled 
core,  paper  insulated,  lead-incased  fire  alarm 
cable.  I    i 

Chleaao,  III. — ^Steel  Poles,  Cross  Arms. 
Etc.— Until  11  a.  m.,  July  1,  by  William 
Carroll,  City  Electrician,  12  City  HaU,  for 
furnishing  the  following:  2,000  25-ft.  tubu- 
lar steel  poles.  3  in.x4  in.;  200  30- ft.  tubu- 
lar steel  poles,  3  inx4  in.;  500  2 -pin  cross- 
arms,  to  fit  3-ln.  steel  poles;  300  2-pln 
cross-arms,  to  fit  4-in.  steel  poles;  100  4- 
pln  cross-arms,  to  fit  4-in.  steel  poles;  200 
4-pln  cross-arms,  to  fit  5-ln.  steel  poles; 
600  24-ln.  lamp  brackets  to  fit  3-in.  steel 
poles;  300  24-ln.  lamp  brackets  to  fit  4-in. 
steel  poles;  300  30-ln.  lamp  brackets  to  fit 
5-ln.   steel   poles. 

New  Boston,  III. — Pumping  Plant.— Until 
2  p.  m.,  July  29,  by  Commissioners  Bay  Isl- 
and Drainage  and  Levee  District,  New  Bos- 
ton, 111.,  for  furnishing  and  erecting  a 
Bumping  plant  and  sluiceways,  including 
iree  250-HP.  water-tube  steam  boilers, 
three  500-LHP.  horizontal  compound  con- 
densing steam  engines  and  three  60-ln.  cen- 
trifugal pumps,  together  with  all  founda- 
tions, appurtenances,  piping,  etc.,  neces- 
sary for  complete  working  plant.  Harman 
Engineering  Co.,  Engineers.  120  Fredonla 
Ave.,  Peoria.  III.  Official  advertisement  will 
be  found  elsewhere  In  this  issue. 

Baltimore,  Md.—Weedlclde.— Until  11  a. 
m.,  July  1,  by  J.  L.  Wlckes,  Commissioner 
of  Street  Cleaning,  for  furnishing  Street 
Cleaning  Department  with  weedlclde  for  de- 
stroying gross  and  weeds. 

Detroit,  Mich.— Electric  Plant— Until 
July  8,  by  Public  Lighting  Commission,  F. 
T.  Bowler,  Secretary,  for  installing  electric 
generating  plant  in  station  of  public  light- 
ing plant. 

White  Plains,  N.  Y.— Electric  Equipment, 
Etc.— ITntll  11  a.  m.,  July  3,  by  County  Su- 

Eervisor,  F.  M.  Thompson.  Secretary,  for 
ibor  and  material  In  connection  with  fol- 
lowing items  (for  which  separate  bids  are 
asked),  for  new  court  house:  Electric 
equipment  of  Central  Power  Plant,  electric 
fixtures  for  new  Supreme  Court  and  new 
hall  of  records  brulldlngs,  vacuum  cleaner. 
rubber  tiling,  carpets  and  rugs,  special  wood 
furniture,  metal  furniture  and  rain  water 
sewer.  Lord  &  Hewlett,  Architects,  346 
Fifth   Ave..  New   York. 

Pittsburg,  Pa.— Water  Meters,— Until  10 
a.  m..  June  26.  by  A.  B.  Shepherd,  Direc- 
tor Public  Works,  for  furnishing  2.400  wa- 
ter meters.  %  in.  to  6  In.  In  size. 

Wllliamsport,  Pa. — Dump  Wagons. — Until 
noon.  June  30,  by  J.  J.  Galbraith,  City  Clerk, 
for  suppl}ring  two  dump   wagons. 

CONTRACTS  LET. 

The  following  contracts  have  been  let  re- 
cently: 

Huntsvllle,  Ala.— Railroad  Grading.— W.  J. 
Bennett  A  Co..  Huntsvllle.  for  grading  first 
five-mile  section  out  of  this  city  of  roadbed 
for  Nashville  &  Huntsvllle  Ry.  Contract  for 
second  five-mile  section  was  let  to  E.  L. 
Pulley  and  J.  E.  Toney. 

Fort  Mason,  Cal. — Docks,  Land  Reclama- 
llon.— J.  C.  Carlln.  New  York,  at  31,197,000, 
for  constructing  three  transport  docks  and 
reclaiming  tide  flats  near  Fort  Mason,  for 
U.  S.  War  Det>artment. 

Napa,  Cal — Bridge— H.  W.  Wing.  Napa, 
at  $2,335,  for  building  stone  arch  bridge  for 
county. 

Oakland,  Cal.— Sewer.— Contra  Costa  Con- 
struction Co.,  at  $18,518,  for  constructing 
branch  sewer  on  Second  St. 

De*     Moines,     la.— Building     Work. — Con- 


tracts for  heating  plants  and  building  addi- 
tions for  five  schools  were  let  as  fonom: 
Oak  Park,  general  contiact.  Beoson  A 
Idarxer,  $3,075;  Bryant,  general  contract  S2,- 
126,  plumbing  and  heating  $1,806;  McCaulty 
Co.;  Howe,  heating.  Fowler  A  Andenog, 
$1,640;  Emerson,  general  contract  w.  U. 
Brereton  $2,778;  plumbing.  Globe  Piumbini 
Co.,  $3,345;  Webster,  general  contract.  W. 
B.  Christy  $2,220;  heating.  Globe  UeaUng 
Co.   $4,116. 

Rathdrum,     Idaho Bridge.  —  CarscoUes 

Bros.,  Coeur  D'Alene,  Idaho,  at  $3,750,  tor 
constructing  bridge  for  county. 

Bloomlngton,  III.— Sewers.- Patrick  Mr- 
Donald,  at  $1,117,  for  sewer  In  Jefferson  8L. 
and  at  $2,943  for  sewera  In  White  Oak  Bind. 

Champaign,  III. — Bridge. — Bumham  t  Ives. 
Bloomlngton,  111.,  at  $3,0X6,  for  140-ft.  bridge 
for  county;  Decatur  Bridjge  Co.,  at  $1,3M. 
for  bridge  in  Colfax  Township. 

Cairo,  III. — Interurban. — Contracts  for  con- 
struction of  Interurban  line  between  IH- 
ducah,  Ky.,  and  this  city  have  been  let  u 
follows:  Grading,  Slmms  Bros..  Thebes,  DL. 
at  $70,113;  18  bridges.  Forbush  A  Stotler. 
Benton,  III.;  cars  and  equipment,  O^neml 
Electric  Co.,  New  York,  $48,750.  Lowest  bid 
for  power  station  and  substations  was  $K.- 
600.  Charles  F.  Crup,  Columbus,  Ind.,  b 
President  and  J.  J.  Freundllch,  Paducah, 
Ky.,  is  General  Manager. 

Clinton,  III.— Bridge  Work.— Decatur  Bridge 
Co.,  at  $1,170,  for  new  stone  abutments  tod 
wings  for  bridge  over  Salt  Creek. 

La  Harpe,  III. — Bridge. — Fowler  &  Wllaon. 
at  $1,176,  for  60-ft  bridge  over  Deacon 
Creek. 

Cairo,  III — Filling,  Dredging. — Contracts 
for  constructing  12-Tn.  to  20-ln.  pipe  sewers 
and  filling  streets  by  hydraulic  process  wis 
let  to  Cairo  Contracting  A  Dredgiog  Co.. 
Cairo.  HI.,  at  about  $73,m>0.  W.  B.  Thistle- 
wood  is  City  Engineer. 

Monmouth,  III.— Sewer. — A.  W.'  Gates,  at 
$1.35  per  foot,  for  relaying  BucUd  Ave.  sewer 
from  2d  St  to  6th  St 

Watseka,  III. — Sewer. — Dandree,  Ptaceotft 
Co.,  Chicago  Heights,  at  $6,323,  have  con- 
tract for  constructing  about  one  mile  of  M- 
In.  to  27-ln.  sewer  for  this  city. 

Columbia  City,  Ind.  —  Bridges.  —  County 
Commissioners  nave  awarded  oontimcts. 
amounting  to  $7,881,  for  23  bridges,  culverts 
and  abutments.  Schneider  A  Lilly,  Columbia 
City,  secured  11  contracts,  and  Fnnk 
Shlvely,    Bourbon,   secured  seven. 

Frankfort,  Ind. — Sewers. — L.  R.  Kramer, 
for  sewer  in  Kramer  Addition:  Fiaber  k 
Crawford,  for  Woodside  sewer  system. 

Indianapolis,  Ind. — Sewer. — Manley-CDon- 
nell  &  Co..  at  $1.70  per  lln.  ft.  for  local 
sewer  in   Chicago   St. 

New  Caatle,  Ind.— Road  Work.— C.  W. 
Cocand  and  Harvey  Mllllkan.  at  about  $«.■ 
000.  for  constructing  highway  in  Franklin 
Township. 

Peru,  Ind. — Sewer. — Anderson,  Damlco  * 
Co.,  Peru,  at  $16,226,  for  constructing  sewer 
for  town  of  South  Peru. 

South  Bend,  Ind Sewers. — Staples  &AcIs- 

erman.  South  Bend,  for  constructing  Logan 
St.  trunk  sewer  and  4th  St.  lateral:  L.  H. 
Webster,  South  Bend,  for  2d  St  sewer  ex- 
tension; G.  Frank  Stoeckinger.  Mlshswalsa. 
Ind..  for  sewer  in  2d  St. 

Atchlnson,  Kan.— Bridge.— Missouri  VsUer 
Bridge  Co..  at  $3,671.  for  reinforced  conctete 
bridge  over  Independence  Creek. 

Wellington,  Kan.— Septic  Tanks.— H.  A. 
Rowland,  for  constructing  septic  tanks  for 
this  city. 

Louisville,  Ky.— Sewer.— L.  R.  Figg  *  Co.. 
Louisville,  at  $16,443,  for  constructing  Cave 
Hill  cemetery  sewer  and  drain,  3,500  ft.  long. 

Iron  Mountain,  Mich. — Sewer.— J.  B.  Hol- 
feltz  Co.,  Iron  Mountain,  at  $13,800,  for  con- 
structing extension  of  main  sewer  on  Kim- 
berly   Ave. 

Detroit,  Mich.— Paving  Work.— T.  E.  Cur- 
rie.  at  $28,792,  for  six  contracts  for  resurfac- 
ing brick  streets:  Ferd  Porath,  at  $2,25*.  for 
two  contracts,  and  Baker  &  Clancy,  at  fi.- 
344,   for  one  contract. 

Mankato,      Minn Bridge      Repairs.— Twin 

City  Bridge  Co.,  at  $1,396,  for  repairing 
Kremer  bridge. 

Duluth,  Minn.— Road  Work.— Briados  » 
Hoseia.  at  $11,100.  for  building  12^  miles  uf 
road    extension. 

Nevada,  Mo.— Bridge.— A.  H.  Blodgett 
Constructing  Co.,  at  $1,538,  for  building  steel 
bridge    over    Clear    Creek    for    county. 

WInston-Salem,  N.  C. — Sewer— Cart-  R- 
M.  Bibb.  Roanoke.  Va.,  at  $7,931.  for  con- 
sttuctlng    sewer    in    Liberty    St 

Binghamton,    N.    Y Sewer.— John   Shnlii. 

sewer  from  New  to  High  Si.  at  $4,S».  A 
1...  Wllley.  sewer  from  De  Russay  to  New 
St.    at    $1,467. 
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South  Orange,  N.  J. — Bridge.— Schwier  & 
Sutton,  New  York,  at  »2.400.  for  building 
bridge  at   Baker   St. 

Merchantvllle,  N.  J.— Sew«r  Work.— B.  F. 
Sweeten  A  Co..  Camden,  N.  J.,  at  157,300, 
for  completing  sewer  system. 

Troy,  N.  Y.— Tree  Spraying.— B.  T.  Schoo- 
maker.  Cedar  HIU.  N.  Y.  Spraying  Elm 
trees  at  14  per  tree. 

Herkimer,  N.  Y.-.-Sewer  Work.— Fred  H. 
Stevens,  furnishing  sewer  pipes  aBd  fittings 
for  storm   sewers  at   $2,850. 

New  York,  N.  Y.— Reinforced  Concrete 
Stairs. — Turner  Construction  Co..  11  Broad- 
way, New  York,  has  been  awarded  the  con- 
tract for  constructing  all  the  reinforced 
concrete  stairs  on  the  Manhattan  approach 
of  the  Blackwells  Island  Bridge.  The  work 
will  be  undertaken  at  once. 

Rochester,  N.  Y.— Paving.— Whltmore 
Rauber  &  Vlclnus.  brick  pavement  on  Stew- 
art St 

Syracuse,  N.  Y.— Bridge.— Canton  Bridge 
Co.,  steel  bridge  over  French  Creek  at  »18,- 
000. 

Struther*,  O.— Dam.— W.  T.  Smith.  War- 
ren, O..  concrete  dam.  140  ft.  wide,  30  ft. 
high,  4  ft.  at  the  base  and  2  ft.  at  the  top. 

Portsmouth,  O. — Bridge.— Louie  Bower. 
Flemtngsburg,  Ky.,  repair  of  the  wooden 
bridge  across  the  Little  Scioto  River  at 
»2,186. 

Colllnsvllle,  O.— Bridge.— Frank  J.  Davis, 
repair  of  abutment  of  a  bridge  at  $1,908. 

Portsmouth,  O.— Sewer.— J.  A.  Grimes, 
sanitary  sewer  in  alley  between  Second  and 
Third  Sts..  from  Gay  to  No.  Waller  St.,  and 
between  Third  and  Fourth  Sts.,  from  Chll- 
Ucothe    to   Washington   Sts. 

Lorain,  O. — Sewers. — R.  Bellamy,  for  the 
construction  of  sewers  on  Fifth  and  Brom- 
well  Sts..  and  Faragher  and  Randall,  a  sew- 
er on  Apple  St.  Harry.  Glover  was  awarded 
contract  for  delinquent  sewer  connections 
on    Washington    St. 

Hamilton,  O. — Sewers.— Joseph  GuilUame, 
for  the  building  of  the  third  section  of  the 
Crawford  Run   Sewer,  at  $46,800. 

Chilllcothe,  O. — Sewer. — Jardine.  Brewer 
&  Tomlinson,  for  the  building  of  Honey 
Creek  Sewer,  amounting  to  about  3,000  ft. 

Chilllcothe,  O.— Bridges  —The  Capital 
Construction  Co.,  for  the  building  of  a  new 
bridge  between  Hallsville  and  Adelphlin,  L. 
E.  Wiley  &  Son.  for  the  building  of  the  Dry 
Run   abutment  on  the  Richmondale  pike. 

Springfield,  O.— Shop         Building.— The 

Ellenberger  Construction  Co..  for  the  erec- 
tion of  the  three  new  shops  for  the  Superior 
division  of  the  American  Speeding  Machine 
Co.,   at   about  $50,000. 

Barberton,  O. — Storm  Sewer. — Paul  & 
Henry,  for  constructing  storm  sewer  for 
Cornell    and   adjoining   streets. 

Stroud,  Okla.— Railroad  Work.— P  J.  Mc- 
Nerny,  Carthage,  Mo.,  at  about  $95,000,  for 
constructing  45  miles  of  roadbed  from  8a- 
pulpa   to   Stroud,   Okla.,   for  Frisco. 

Philadelphia,  Pa. — Bridges. — Contracts  for 
bridge  work  for  city  have  been  let  as  fol- 
lows: 42d  St..  Owego  Bridge  Co..  at  $76.- 
950:  61st  St..  Carey  &  Reed.  $27,990;  North- 
east Boulevard,   Cramp   &   Co.,  $25,326. 

Mont  Alto,  Pa. — Water  Works  System. — 
W.  G.  Frits  &  Bro.,  York.  Pa.,  at  $25,609. 
for  constructing  water  works  system  for 
state  sanitarium  at  Mont  Alto.  Work  con- 
sists of  constructing  reinforced  concrete  res- 
ervoir of  300.000  gallons  capacity,  two  con- 
crete collecting  wells,  two  triplex  pumps 
driven  by  8  h.  p.  engines  and  20.000  ft.  of 
cast  iron   pipe   lines. 

Knoxvllle,  Tenn. — Sewer. — John  L.  O'Con- 
nor, at  $11,820.  for  the  construction  of  the 
extension  to  the  First  Creek  sewer  main, 
some  7.000  ft.  long,  using  18.  15  and  12  In. 
vitrified  pipe,  except  in  some  few  points 
where  it  was  found  necessary  to  use  cast 
iron.     S.  D.   Newton  is  City  Engineer. 

PROJECTBD  WORK. 
Bridges. 

Items  Arranged  Alphabetically  by  States. 

Fresno,  Cal.— Cnuntv  Commlssinners  have 
granted  Klnsrs  River  Power  Co..  represented 
by  A.  L.  Sellg.  Los  Angeles.  Cal.,  extension 
of  time  until  November,  1904.  for  commenc- 
Ine  work  on  the  construction  of  a  bridge  at 
Trimer  Springs.  Bridge  will  cost  about  $10,- 
000. 

Council  Bluffs,  la. — Bill  has  been  passed 
authorizing  the  construction  ot  a  third 
bridge  over  the  Missouri  River  between 
Council  Bluffs  and  Omaha. 

Dubuque,  la. — Matter  of  constructing  via- 
duct over  the  Milwaukee  tracks  in  the  6th 
Ward   may  come  before  City  Council. 


Kamlah,  Idaho — Kamlah  Bridge  Co.  has 
been  granted  franchise  for  a  toll  bridge  over 
the  Clearwater  'River  at  this  place,  and  will 
open  bids  for  Its  construction  early  In  July. 
Bridge  will  be  combination  wood  and  steel 
truss  structure  and  will  cost  about  $10,000. 
The  substructure  will  be  rock  cribbed  piers. 

Qreenup,  III. — Town  has  voted  $3,600  for 
repairing  bridge  over  Ambarras  River. 

Aurora,  Ind. — Commissioners  of  Dearborn 
and  Ohio  Counties  have  decided  to  erect  a 
new  bridge  over  Ix)ughery  Creek  on  the 
county  line.    Estimated  cost  Is  $18,000. 

Fort  Wayne,  Ind. — County  Commissioners 
will  probably  locate  new  bridge  to  be  built  In 
this  city  at  Riverside  Ave. 

West  Springfield,  Mass.— Boston  &  Albany 
R.  R,  according  to  reports.  Is  to  widen  Its 
bridge  over  Main  St.,  Merrick,  so  that  it  will 
carry  four  tracks. 

Carleton,  Mich. — Exeter  Township,  Monroe 
County,  has  voted  to  Issue  $4,000  of  bonds 
for  repairing  and  building  new  bridges. 

Eaton  Rapids,  Mich. — Election  was  held 
June  22  to  vote  on  raising  $2,500  addlttoqal 
for  building  bridge  over  Grand  River. 

Marshall,  Mich. — George  Champs,  C.  E., 
Toledo,  O.,  la  preparing  plans  for  new  bridge 
for  this  town  to  replace  the  one  washed 
away  last  spring.  Bridge  will  cost  about  $6,- 
500. 

Springfield,  Mo. — City  Engineer  has  com- 
pleted nians  for  bridges  over  the  Jordan  at 
B'^onvllle  St.  and  at  Main  St.  Boonvllle  St. 
will  be  30  ft.  span,  60  ft.  wide  of  reinforced 
concrete. 

Reading,  Pa. — County  Commissioners  are 
to  erect  bridge  over  .Swatara  Creek,  con- 
necting Bethel  and  Tulpehocken  Townships. 

Omaha,  Neb. — City  Council  has  approved 
plans  of  Andrew  Rosewater,  City  Engineer, 
for  a  steel  viaduct  to  be  erected  by  the  C. 
B.  &  Q.,  the  Union  Pacific  and  Great  West- 
ern Rys..  over  their  tracks  from  30th  and 
Walnut  Sts.  to  26th  and  Bancroft  Sts. 

Coyle,  Okla — Commissioners  of  Logan  and 
Payne  Counties  are  to  construct  jointly  a 
steel  bridge  over  the  Cimarron  at  a  probable 
cost  of  $75,000. 

Yorit  City,  Pa — County  Commissioners 
win  let  contracts  In  .luly  for  a  70-ft.  steel 
bridge  over  north  branch  of  Bermudlan 
Creek  In  Washington  Township,  and  for  a 
40-ft.  bridge  over  Cadorus  Creek.  It  Is  also 
proposed  to  erect  a  100-ft.  steel  bridge  over 
Little  Conewago  Creek  between  Manchester 
and  Conewago  Townships. 

Eaaton,  Pa. — Commissioners  of  Northamp- 
ton and  Lehi«h  Counties  are  reported  to  be 
calling  for  bids  for  the  Joint  county  bridge 
to  he  erected  at  Broad  St..  Bethlehem 

Wllllamsport,  Pa. — Grand  Jury  has  report- 
ed in  favor  of  constructing  following 
bridges:  Over  second  fork  of  Larr>'s  Creek 
In  Mifflin  Township,  over  Laurel  Run,  in 
Morcland  Township,  and  over  Muncy  Creek, 
In  the  borough  of  Picture  Rocks. 

Wllkesbarre,  Pa. — Following  were  low  bid- 
ders June  8,  for  erection  of  several  county 
bridges:  Ashley  Borough,  concrete.  Geo. 
Cooksey,  $495;  Ashley  Borough,  steel,  G'eo. 
Cooksev.  $495;  White  Haven  Borough,  stone 
arch.  Peter  J.  Clark,  $800;  Black  Creek 
Township,  steel  over  Black  Creek.  Penn 
Bridge  Co..  $12,393;  Nescoped  Creek  Town- 
ship, steel  and  concrete,  Thomas  Haines, 
$641;  Plains  Township,  steel  and  concrete, 
Thomas  Haines,  $1,172;  Slocum  Township, 
stone  arch,  Abraham  Vanauken,  $560;  Ross 
Township,  stone  arch.  Jasper  Swingle,  $745; 
Butler  Township,  steel  and  concrete,  Thoa. 
Haines,  $674;  Hunlock  Township,  stone  arch, 
Jasper  Swingle,  $449;  Kingston  Township, 
stone  arch,  Alvah  Roushey,  $385;  Wright 
Township,  steel  and  concrete.  Thos.  Hsines, 
$1,461:  Franklin  Townsliln,  stone  arch.  L.  F. 
Hayman,  $297:  Hunlock  Township,  steel  and 
concrete,  Andrew  Crooo.  $40S;  FYanklln 
Township,  stone  arch,  W.  S.  Hoover,  $285; 
Lake  Township,  stone  arch,  Jasper  Swingle, 
$300;  HoUenback  Township,  steel.  Penn 
Bridge  Co.,  $1,749;  Conyngham  Borough, 
concrete.  A.  J.  Harter,  3589;  Wllkesbarre, 
steel  and  concrete,  Thos.  Haines,  $1,767;  Dal- 
las Township,  stone  arch.  Jasper  Swingle, 
$526;  Jackson  Township,  stone  arch,  Alvah 
Roushy,  $375;  Dorrance  Township,  stone 
arch,  Abraham  Vanauken.  $640;  Duryea 
Borough,  steel.  Penn  Bridge  Co..  $7,491; 
Kingston  Township,  steel  and  concrete, 
Thos.  Haines.  $1,695;  Union  Township,  stone 
arch,  Thos.  Haines,  $1,475. 

Railroads 
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Trinidad,  Colo. — Construction  work  Is  stat- 
ed to  have  been  started  on  the  Colorado, 
Hereford  &  Gulf  R.  R.  The  line  as  project- 
ed Is  to  be  1.500  miles  long,  connecting  Trin- 
idad,   Hereford,     Big    Springs,     San    Angelo, 


San   Antonio  and    Port   Lavaca,   Texas. 

Louisville,  Ga. — The  construction  ot  a  tail- 
road  from  this  city  east  to  a  point  00  the 
Savannah  River,  about  40  miles,  U  pro- 
posed by  the  Cotton  Belt  R  R,  now  being 
organised  In  Georgia. 

Coeur  D'Alene,  Idaho.— F.  B.  Morrill,  Re- 
ceiver for  the  B.  R  Lewis  Lumber  Co.,  bu 
been  authorized  to  lay  eight  miles  of  raUa 
from  the  end  of  the  Idaho  &  Northwestern 
R.  R,  for  the  purpose  of  getting  out  logi. 
Right  of  way  has  been  graded  and  ties  cut 
for   track. 

Evergreen,  Idaho. — Pacific  &  Idaho  North- 
ern R.  R  Is  planning  an  extension  from  Its 
present  terminus  at  this  city  to  Roseberry 
and  from  that  point  Into  the  Long  Valley 
country. 

Clinton,  III — Surx'eys  are  under  wav  for 
the  proposed  cut-off  of  the  Chicago  A  North- 
western R.  R,  from  Bast  Clinton  to  Union 
Grove.  Whiteside  County.  III.  The  cut-oS 
will  eliminate  a  bad  grade  and  will  shorten 
the  line  one  mile. 

Sallna,  Kan.— Hal  W.  Nelswanger.  Os- 
borne. Kan.,  Is  reported  to  be  promoting 
project  for  the  construction  of  a  line  of 
railroad  from  Sallna  to  Osborne. 

Madlsonville,  Ky. — Construction  work  hai 
been  resumed  on  the  Madlsonville,  Hartford 
&  Eastern  R  R,  which  Is  to  extend  from 
Madlsonville  '  to  Fordsvllle.  Most  of  the 
grading  has  been  completed  and  the  bridges 
nearly  completed.  Geo.  M.  Feagln,  Hart- 
ford. Ky..   is  Chief  Engineer. 

Alexandria,  La. — Alexandria.  Leesvllle, 
Lufkln  &  Western  R  R.,  organised  to  con- 
struct a  line  to  connect  Alexandria  and  Lees- 
viUe,  La.,  and  Lufkln,  Tex.,  has  elected  the 
following  officers:  Michael  O'Brien.  Presi- 
dent: Thos.  C.  Wlngate,  Vice  President:  J. 
J.  Hicks,  Second  Vice  President;  W.  K.  Fer- 
guson, Third  Vice  President;  G.  H.  Switser. 
Secretary;  J.  E.  Duff,  Treasurer.  H.  H. 
White  is  Counsel  at  Alexandria,  and  D.  M. 
Shollars  Is  Counsel  at  Leesvllle.  Capital 
stock  Is  $1,000,000. 

Jackson,  Mlas. — New  Orleans,  Mobile  k 
Chicago  R.  R  Co.,  mentioned  In  our  last  Is- 
sue, has  been  chartered,  and  It  Is  stated  Ihsl 
construction  work  will  be  begun  In  the  rear 
future  on  its  line,  which  will  run  from  Ovett. 
Miss.,  140  miles  In  a  southwesterly  direction 
to  New  Orleans.  The  road  Is  a  Mobile. 
Jackson  &  Kansas  City  R.  R  project,  the 
officers  of  it  being  also  connected  with  that 
road.  The  directors  of  the  new  road  sre 
W.  F.  Owen,  G.  W.  Crary.  H.  M.  Wood,  W. 
H.  Mcintosh  and  J.  C.  Rich,  all  of  Moblk. 
Ala. 

Omaha,  Neb. — Local  press  reports  quote  S. 
C.  Nelson,  assistant  to  the  Vice  President  of 
the  Omaha  &  Nebraska  Central  Ry..  as  stat- 
ing that  construction  work  on  the  Omaha 
end  of  the  line  will  be  started  soon.  Pre- 
liminary surveys  have  been  made  and  prsc- 
tlcally  all   necessary   right   of   way  received. 

Shelton,  Neb — Construction  of  a  railroad 
from  Prosser  northwest  to  Shelton  and  up 
the  Buckeye  Valley  to  a  point  west  of  Pleas- 
anton.  Is  proposed  by  Kearney  parties,  for 
whom  E.  H.  Morey,  C.  E.,  Kearney,  Neb- 
has  been  making  preliminary  Investlgattona 

Cortland,  N.  Y. — Construction  work  for 
the  Cortland  &  Auburn  R  R.  Is  to  be  started 
soon  at  Cortland,   according  to   reports. 

Schenectady,  N,  Y.— Construction  work  on 
the  New  York  state  end  of  the  Delaware  ft 
Eastern  R  R  is  to  be  started  In  July,  ac- 
cording to  advices  from  the  city.  It  is 
planned  to  complete  the  line  this  summer 
from  Mlddleburg,  Schoharie  Countv.  to 
Grand  George,  and  from  Grand  George  to 
Margaretvllle,  and  from  East  Branch  to 
Hancock,  giving  a  continuous  rail  connec- 
tion between  the  latter  place  and  Scherfc- 
tady.  a  distance  of  about  150  miles.  The 
middle  section  of  the  road  In  Penn»>!v»nli 
is  now  under  construction.  The  Delaware 
&  Eastern  Construction  Co.  was  recently  In- 
corporated with  a  capital  stock  of  $200.l)0» 
by  William  Selbert  and  D.  Fleurerstein. 
Brooklyn,  N.  Y.,  and  Wm.  A.  Relyea.  New 
York. 

Knoxvllle,  Tenn.— Work  has  been  started 
on  the  first  section  from  Knoxville  to 
Serviervllle.  26  miles,  of  the  Kncrvllle. 
Servierville  &  Eastern  Ry.  This  work  Is 
stated  to  have  been  started  so  as  to  secure 
a  bond  Issue  voted  by  Servier  County.  It 
is  also  stated  that  flnal  rians  have  been 
completed  and  contracts  will  be  let  fihortly 
for  the  whole  work.  The  proposed  line  In 
Tennessee  Is  to  be  62  miles,  and  it  may  b« 
extended  into  North  Carolina. 

Memphis,  Tenn. — Survevs  are  partially 
made  for  the  Arkansas  Pacific  Ry.  Co..  and 
Mangum,  Okla.,  reports  quote  Geo.  D.  Locke. 
President,  as  stating  that  construction  con- 
tracts may  be  let  In  October.  The  line  as 
proposed  Is  to  run  from  Memphis,  Tenn., 
via  Fort  Smith,  Ark.,  Tulso  and  Lehigh. 
Okla..  to  Denlson  and  Abilene,  Tex.,  wttb  a 
branch  from  Lehigh  to  Mangum,  Okla .  and 
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from  tbere  to  Roswell,  N.  Mex.  The  total 
length  of  the  proposed  line  is  1,500  miles. 

Spokane,  Wash. — Phoenix  Lumber  Co.  and 
Washington  Water  Power  Co.  are  to  Jointly 
build  a  23-mlle  standard  gage  steam  railway 
between  Little  Falls  on  the  Spokane  River, 
where  the  power  company  Is  erecting  a 
hydro-electric  plant,  and  Springdale  for  the 
Spokane  Falls  &  Northern  Division  of  the 
Great  Northern  Ry. 

Tacoma,  Wash.— The  Pacific  &  South- 
eastern R.  R.,  incorporated  a  short  time  ago 
by  Gen.  Hubbard  and  other  stockholders  of 
the  Pacific  Improvement  Co.,  of  which  Gen. 
J.  M.  Ashton  is  State  Agent,  has  opened 
offices  here  to  direct  the  work  of  surveying 
and  building  the  railroad  from  the  Tacoma 
water  front  across  the  Cascade  Mountains. 
Survc^ys  are  now  being  made  up  Voight 
Creek  to  reach  the  new  workings  of  the 
Carbon  Hill  Coal  Co.,  a  subsidiary  of  the 
Pacific  Improvement  Co.  The  first  section 
of  the  new  railroad  will  run  to  these  mines. 

Port  Arthur,  Ont. — Mayor  J.  J.  Carrlck, 
M.  P.  P.,  of  Port  Arthur,  and  James  J. 
O'Connor,  James  A.  Little,  J.  A.  Crozler 
and  W.  S.  Ruttan,  also  of  Port  Arthur,  have 
applied  for  a  charter  for  the  Southwestern 
Ry.  Co.  They  propose  to  build  a  line  from 
a  point  on  the  international  boundary  at  or 
near  the  Kootenay  River  up  the  valley  to 
Bike,  B.  C,  thence  northeasterly  following 
the  valley  of  the  North  Kootenay  River  and 
the  South  Fork  of  the  Old  Man  River  to 
Cowley,  Alberta:  thence  to  the  Livingstone 
range  to  HIghwood  River  and  on  to  Cal- 
gary. The  capital  stock  of  the  company  Is 
to  be  11,000.000  and  the  bonding  power  Is 
to  be  $40,000  per  mile.  The  head  office  of 
the  company  Is  to  be  at  Port  Arthur. 

Electric  RaflwayB. 

Items  Arranged  Alphabetically  by  States. 

Little  Rock,  Ark. — Committee,  consisting 
of  Dr.  O.  P.  Robinson.  W.  B.  Smith,  C.  il. 
Alexander  and  J.  M.  Rose,  has  been  ap- 
pointed to  take  steps  for  resuming  building 
an  Interurban  line  between  this  city  and 
Pine   Bluff. 

Paragould,  Ark. — Local  capitalists  are  tak- 
ing steps  to  construct  an  interurban  railway 
from  that  town  to  St.  Francis  in  Clay 
County,  running  parallel  with  the  Cotton 
Belt  R.  R.  The  proposed  route  will  take  In 
the  towns  of  Marmaduke,  Rector,  Green- 
way  and  PIggott. 

Huntavllle,  Ala. — Local  electric  railway  Is 
to  be  extended  to  the  fair  grounds,  one  mile 
north  of  city. 

Los  Angeles,  Cal. — Los  Angeles  Ry.  Co. 
has  secured  franchise  for  a  double  track 
electric  railway  on  7th  St.  from  Braadway 
to  Boyle  Ave.,  and  on  Boyle  Ave.  to  Hol- 
lenbeck  Ave.,  and  thence  on  Hollenbeck 
Ave.  to  the  eastern  city  limits. 

Redlands,  Cal. — John  H.  Fisher,  Redlands, 
has  secured  franchise  for  electric  railway 
from  city  limits  to  Redlands  Junction.  He 
represents  the  Redlands  Central  Ry.,  a 
projected   line   to   Riverside. 

Ventura,  Cal. — T.  C.  Camahan  has  been 
granted  franchise  for  railway  through  A  St., 
Oxnard,  from  the  southern  to  the  eastern 
boundaries  of  that  city,  and  to  connect  with 
the  Bakersfleld  &  Ventura  R.  R.,  which  • 
runs  to  Hueneme,  to  Round  Mountain  on  the 
east  and  to  the  Paterson  ranch  on  the  west. 
The  road  Is  to  be  built  In  connection  with 
the  John  Burson  line,  and  reports  state  that 
gasoline  cars  are  to  be  used. 

Stockton,  Cal.— A  committee,  J.  R.  Koch, 
Chairman,  has  secured  right  of  way  for  23 
miles  for  a  proposed  electric  railway  from 
this  city  to  Modesto. 

Hueneme,  Cal. — Press  reports  state  that 
contracts  are  to  be  let  at  once  for  building 
the  third  flve-mlle  section  of  the  Hueneme. 
Port  Los  Angeles  &  Mallbu  line.  Ten  miles 
of   the  road  are  already  in  operation. 

Denver,  Col. — Colorado  Interurban  Con- 
struction Co.,  1515  Tremont,  Denver,  Is  said 
to  be  preparing  to  begin  work  on  the  con- 
struction of  an  Interurlian  line  from  Denver 
to  Greeley,  passing  through  Jersev,  Hazeltine, 
Brighton,  Fort  Lupton,  Plattevllle,  La  Salle 
and  Evans.  Right  of  way  and  franchises 
have  been  obtained  and  necessary  capital  Is 
reported   to  be  assured. 

New  Haven,  Conn. — The  Berkshire  Street 
Ry.  Co.  will  ask  the  legislature  of  Massa- 
chusetts for  permit  to  construct  a  railway  to 
connect  the  system  with  the  summit  of 
Greylock  Mountain,  extend  its  lines  south 
from  Great  Harrington  through  the  town  of 
Sheffield  to  the  Connecticut  line  and  con- 
nect this  extension  with  the  town  of  Kgre- 
mont.  The  New  York,  New  Haven  &  Hart- 
ford R  R  will  do  the  12,000,000  financing 
Involved  In  the  consolidation. 

Ottumwa,  Is.— Ottumwa  Traction  &  Light 
Co.  will  r- r~  .  30ut  a  mile  of  track  below 
Ash  St. 


Red  Oak,  la. — At  the  annual  meeting  of 
the  stockholders  of  the  Red  Oak  &  North- 
western Interurban  Ry.  Co.,  B.  B.  Clark, 
Red  Oak,  was  elected  President.  The  com- 
pany proposes  to  build  an  Interurban  rail- 
way from  Red  Oak  through  Grant,  Green- 
field, Stuart,  Redfield,  Adel,  Waukee  and  to 
Des  Moines. 

Nez  Perce,  Idaho.— Practically  150,000  has 
been  subscribed  toward  building  an  U-mlle 
electric  railway  here.  Z.  A.  Johnson  Is  in- 
terested. 

Paducah,  Ky. — Contracts  for  the  construc- 
tion of  the  interurlmn  line  between  Paducah 
and  Cairo  have  been  let  and  grading  work 
is  to  be  commenced  at  once.  The  road  will 
be  38  miles  long,  across  a  level  country,  and 
will  have  18  bridges.  Passengers  will  be 
ferried  Into  Cairo.  The  road  will  be  equipped 
with  six  motor  passenger  cars,  two  e^(p^e8s 
cars  and  one  electric  engine.  The  officers 
of  the  Interurban  are:  Charles  P.  Crump, 
Columbus,  O.,  President:  F.  N.  Whltesldes, 
Columbus,  Vice  President:  L.  B.  Whiteside, 
New  York.  Secretary:  &'.  O.  Buram.  Pa- 
ducah. Treasurer:  J.  J.  Freundllch,  Paducah, 
General  Manager. 

PIttsfleld,    Mass PIttsfleld   Electric   Street 

Ry.  Co.  lus  been  granted  franchise  for  an 
electric  railway  through  the  town  of  Han- 
cock. 

Grand  Forks,  N.  Oak.— Ordinance  Is  be- 
fore Council  to  grant  K.  J.  Lander,  W.  H. 
Kelsey,  F.  H.  Kent.  O.  A.  Webster  and  John 
Dlnnle,  Grand  Forks,  a  franchise  to  construct 
a  street  railway  system. 

Omaha,  Neb. — Omaha  &  Nebraska  Central 
Ry.,  according  to  reports,  will  commence 
work  early  In  July  at  South  Omaha  on  Its 
proposed  electric  line  to  Hastings.  Right  of 
way  has  been  secured.  The  road  will  pass 
through  Omaha,  Ralston,  Chaloo,  Wanoo, 
David  City.  Shelby.  Osceola,  Rising  City, 
Swedehome,  Stark,  Swedeburg,  Aurora,  Gllt- 
ner,  Trumbull  and  Hastings.  The  first  sec- 
tion of  the  road  will  be  from  South  Omaha 
to  Ralston,  and  It  Is  planned  to  have  cars 
running  between  these  two  points  In  the 
early  fall.  The  company  Is  Incorporated 
under  the  laws  of  Nebraska  with  a  capital 
stock  of  $1,500,000. 

Fort  Worth,  Tex.— Press  reports  state  that 
St.  Louis  capitalists  have  ari-anged  to  build 
the  Fort  Worth-Mineral  Wells  Interurban. 
The  line  will  be  70  miles  long.  The  road 
was  started  lass  fall,  but  work  was  stopped 
owing  to  court  litigation. 

Seattle,  Wash.— Seattle-Tacoma  Short  Line. 
Merle  J.  WIghtman,  President,  has  made 
final  location  of  the  projected  double  track 
Interurban  line  between  Seattle  and  Tacoma, 
and  all  of  the  right  of  way  between  Seattle 
and  the  town  of  Des  Moines  has  been  se- 
cured. Grading  work  on  a  section  of  the 
line  Is  already  under  way. 

Cheyenne,  Wyo. — Thomas  A.  Cosgrlff, 
President  First  National  Bank,  has  been 
granted  25-year  franchise  here  for  electric 
railway.  Construction  work  will  probably 
be  started  shortly. 
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CONCRETE  PAVEMENTS. 

Boieman,  Montana. 

Sealed  proposals  will  be  received  at  the  of- 
flce  of  the  undersigned  in  the  City  of  Boie- 
man, Montana,  until  7:30  o'clock  p,  m.  on  . 
the  2d  day  of  July,  1908,  for  the  construction 
of  concrete  pavements  on  Main  street  In  said 
city  from  Wallace  avenue  to  Fourth  avenue, 
twenty-five  thousand  (25,000)  square  yards, 
more  or  less. 

Said  proposals  shall  be  for  doing  the  work 
In  accordance  with  the  plans  and  general 
spedflcatlons  on  file  In  this  office,  and  which 
may  also  be  seen  at  the  office  of  the  City 
Engineer. 

Etech  proposal  must  be  accompanied  by 
spedflcatlons  in  detail  as  to  the  proposed 
method  of  construction  and  materials  to  be 
used. 

Proi>osal8  should  be  made  upon  the  forms 
attached  to  the  general  specincatlons  and 
must  be  accompanied  by  a  certified  Chicago 
check  for  one  thousand  (11.000)  dollars,  pay- 
able to  the  City  Treasurer  of  the  City  of 
Bozeman, 

The  right  Is  reserved  to  reject  any  or  all 
bids.  By  order  of  the  City  Council,  June 
4th,  1908. 

H.  H.  HOLLOWAT, 


24-3t 


City  Clerk. 
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Edson  Diaphram  Trench  Pumps 


THE    EDSON    PUMP 

FIRST 


.  _  _  _  —^  .  ,  _  ,    DIAPHRAGM     PUMP     ever 
W88  tbC   v4     I  l^r  ^^^     I        ™^de.     Experience    counts  for 

something.    IT  is  the   accepted 
STANDARD  all  over  the  world. 

Complete  Outfits,  including  Pump,  Edson  Special  Suction 
Hose,  Extra  heavy  Brass  Couplings,  Strainer  and  Spanner, 
ready  for  business.    Extra  lengths  of  Suction 
Hos^  guaranteed  Diaphragnu  and  duplicate 
Ptunp  parts,  carried  in  stock. 

[SEND  FOR  DESCRIPTIVE  CATALOG 
Eatabllahcd  IMS 

EDSON  MFG.  CO. 

S56  AOantfc  Avenii.e    Boston,  Mass. 


SAmTARY  SEWERS. 

Waterloo.  Seneca  Co.,  N.  T. 

Sealed  proposals  will  be  received  by  the 
President  of  the  Village  of  Waterloo,  N.  T., 
until  noon  of  July  1st.  1908,  for  furnishing 
the  materials  and  constructing  a  system  of 
sewers  with  sewage  disposal  plant  for  said 
village.  The  work  will  cover  about  fourteen 
miles  of  vltrifled  pipe,  six  to  twenty  Inches, 
with  trenching  for  same,  four  to  sixteen 
feet  deep,  with  manholes,  flush  tanks,  river 
crossing  and  septic  tank.  Proposals  will  be 
received  for  the  sewers  and  septic  tank,  sep- 
arately and  combined. 

Plans,  specincatlons  and  form  of  contract 
may  be  obtained  of  the  Village  President  or 
from  the  engineers,  Morrison  &  Farrlngton, 
Syracuse,  N.  T. 

Proposals  must  be  accompanied  by  certified 
check  for  two  thousand  dollars  that  bidder 
will  execute  contract;  and  contractor  will 
furnish  bond  for  twenty  thousand  dollars  for 
due  performance  of  contract.  The  right  to 
reject  any  and  all  bids  Is  reserved. 

June  4,  1S08. 


24-3t 


JOHN  KROPF, 
Village  President. 


ELECTRICAL    AND    PUMPING 
MACHINERY. 

— AIX3IERS  SBWERAOE  STATION  "C"— 
OlBc*  of  the  Sewerage  and  Water  Board, 
S0>-t04  Carondelet  street.  New  Or- 
Orieans.  La..  April  14th,   1908. 

Sealed  proposals  will  be  received  until  S 
o'clock  p.  m.,  Tuesday,  June  30th,  1908,  for 
furnishing  and  erecting  the  following  ma- 
chinery: 

J 100  K.  W.  260  volt,  direct  current  gen- 
erators. 

2 — TB  H.   P.   160  volt  motors. 

1 — a.600,000  gallon  turbine  pump,  to  work 
against  a  126  foot  head,  directly  connected 
to  an  electrle  motor. 

1 — 1.000,000  gallon  triplex  pump,  to  work 
against  a  U6  foot  head,  geared  to  an  elec- 
tric motor. 

1 — 2,000,000  gallon  centrifugal  pump  unit, 
to   work  against  a  20  foot  head. 

1 — 4,000,000  gallon  centrifugal  pump  units, 
to  work  against  a  20  foot  head. 

%—i   H.    P.   260   volt  motors. 

1 — Surface  condenser,  capable  of  con- 
densing 6,S00  pounds  of  steam  per  hour;  to- 
gether with  air  pump. 

Also  all  exhaust  and  water  piping,  valves. 


wiring,   switchboard,    lights,   and   other  ap- 
purtenances,  completely  erected. 

Speclflcatlons  with  blank  form  of  propos- 
als may  be  obtained  at  the  office  of  the 
Board.  Plans  will  only  be  furnished  upon 
personal   application. 

A  certlfled  check  on  a  New  Orleans  bank, 
in  the  sum  of  $1,000,  deposited  In  accord- 
ance with  the  terms  of  the  spedflcations 
will  be  required  of  each  bidder. 

A  surety  company  bond  in  an  amount 
equal  to  26  per  cent,  of  the  gross  amount 
of  the  contract,  with  a  surety  company  do- 
ing business  in  the  State  of  Louisiana  and 
acceptable  to  the  Sewerage  and  Water 
Board,  will  be  required  of  the  successful 
bidder. 

The  right  Is  reserved  to  reject  all  bids 
F.  S.  SHIBLDS, 
OBO.  O.  EARL,  Secretary- 

General  Superintendent.  IT-lOt 


ELECTRIC    LIGHT    AND     WATER- 
WORKS PLANT. 

sturgeon   Bay,  Wis. 

Notice  is  hereby  given  that  sealed  propos- 
als will  be  received  by  the  City  Clerk  of  the 
City  of  Sturgeon  Bay,  Wis.,  at  his  office  un- 
til 8  o'clock  p.  m.,  July  7th,  1908,  for  the 
construction  of  an  electric  light  and  water- 
works plant  as  follows: 

Bids  win  be  received  for  furnishing  ma- 
terials and  constructing  the  plant  complete, 
also  separate  bids  for  machinery  and  ma- 
terial delivered  f.  o.  b.  cars  Sturgeon  Bay, 
Wis. 

TENDERS  WILL  ALSO  BE  RECEIVED 
FOR  THE  OLD  MACHINERY  NOW  IN  USE 
IN  THE  CITT  ELECTRIC  LIGHt'pLANT. 

Plans  and  speclflcatlons  are  on  flle  and 
may  be  seen  at  the  office  of  the  City  Clerk, 
also  at  the  office  of  A.  T.  Maltby,  803  Great 
Northern  Building,  Chicago,  III.  Instructions 
to  bidders  will  be  furnished  upon  request. 

By  order  of  the  Council.     June  18th,  1908. 
H.  C.   LEONHARDT, 

26-2t  City  Clerk. 


CONCRETE  POSTS. 

Chicago,  III. 
Proposals  are  wanted  for  furnishing  1,000 
<'oncrete  fence  posts  for  use  on  a  farm  on 
C.  &  N.  W.  Ry..  near  Chicago.  "A.  B.  G.," 
care  of  Engineering-Contracting,  355  Dear- 
bom  St.,  Chicago. 


DRAINAGE  DITCH. 

Sioux  Falls,  So.  Dak. 

Sealed  proposals  will  be  received  at  the  of- 
flce  of  the  County  Auditor  of  Minnehaha 
County,  In  the  City  of  Sioux  Falls,  South 
Dakota,  until  two  o'clock  p.  m.,  July  8, 
1908,  for  the  construction  of  Drainage  Ditch 
Number  One  and  appurtenances,  or  items 
thereof,  as  contained  In  the  speclflcatlons. 
Involving  about  100.000  cubic  yards  of  exca- 
vation and  600  cubic  yards  of  concrete  ma- 
sonry. The  work  is  located  about  two  and 
one-half  miles  northeasterly  from  Sioux 
Falls,  South  Dakota. 

Speclflcatlons  and  forms  of  proposal  may 
be  obtained  from,  and  plans  may  be  Inspect- 
ed at,  the  office  of  the  County  Auditor,  Sioux 
Falls,  South  Dakota;  the  office  of  Samuel  H. 
Lea,  State  Engineer,  Pierre,  South  Dakota; 
the  office  of  J.  H.  Oates,  attorney  for  said 
Board,  Sioux  Falls,  South  Dakota;  or  at  the 
office  of  the  newspaper  In  which  this  notice 
Is  published. 

Each  bid  must  be  accompanied  by  a  certl- 
fled check  for  8260,  payable  to  the  order  of 
the  Chairman  of  the  Board  of  County  Com- 
missioners of  Minnehaha  County,  South  Da- 
kota, as  a  guaranty  that  the  bidder  will,  if 
successful,  promptly  execute  a  satisfactory 
contract  and  furnish  a  bond  In  the  sum  of 
20%  of  the  estimated  contract  price  for  the 
faithful  performance  of  the  work. 

The  right  is  reserved  to  reject  any  or  all 
bids.  All  proposals  must  be  made  upon  the 
blank  forms  of  proposal  prescribed  by  said 
Board. 

Dated,  Sioux  Falls,  South  Dakota,  June  12, 
1908. 

THOS.    McKINNON, 
Chairman  Board  County  Commissioners. 
Attest:  C.  E.  HILL, 
2&-3t  County   Auditor.  (Seal.) 

PROPOSALS  WILL  BE  RECEIVED  at  the 
Bureau  of  Navigation,  Navy  Department, 
Washington,  D.  C,  until  12  o'clock  noon, 
July  15,  1908,  and  there  publicly  opened  Im- 
mediately thereafter,  for  the  Heating  and 
Electrical  Distribution  Mains  and  Concrete 
Tunnel  at  the  Naval  Training  Station,  Great 
Lakes,  near  North  Chicago,  III.  Blank  forms 
and  proposals  and  specifications  will  be  fur- 
nished and  plans  may  be  procured  upon  ap- 
plication to  the  Commandant,  Naval  Train- 
ing Station,  Great  Lakes,  North  Chicago,  III. 
J.  E.  PILLSBURY,  Chief  of  Bureau.  June 
4th,    1908.  ^^  25-4t 
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AUTHORITATIVE  OPINIONS  ON 

Concrete  Construction-Methods  and  Cost 

The  new  book  by 
HALBERT  P.  GILLETTE  and  CHARLES  S.  HILL 


»f 


ii'T^HE  literature  of  concrete  has  devoted 
itself  mostly  to  design,  that  coming 
primarily  in  the  study  of  a  new  subject,  but 
the  need  of  a  book  on  construction  is  appar- 
ent. The  new  one  noted  in  the  head-piece 
above  is  the  first  comprehensive  work  of  the 
kind,  and  as  such,  should  have  a  large  circu- 
lation, *****  The  authors  have  collected, 
from  the  technical  press  and  society  papers, 
and  largely  from  their  own  personal  investi- 
gation, a  vast  number  of  examples  of  concrete 
work.  *****  In  addition  to  these  specific 
examples  the  authors  have  added,  in  connec- 
tion with  every  branch  of  work,  general  in- 
structions deduced  from  observation  and 
formulas  for  quantity  and  cost  estimates. 
*****  As  would  be  exp)ected  from  at  least 
one  of  the  authors  a  large  portion  of  every 
page  is  given  up  to  cost  data.  *****  Un- 
doubtedly too  much  is  made  of  such  data  by 
many,  but  nevertheless  there  is  a  certain 
value,  for  purposes  of  estimate  and  compar- 
ison, in  well  collated  cost  figures  which  war- 
rant their  publication,  and  those  presented 
by  Messrs.  Gillette  and  Hill  will  be  found  to 
be  worthy  of  reference  many  times  over. 
*****  We  believe  every  concrete  designer 
and  constructor  should  have  a  copy."  — 
Engineering  News. 


iJ'T'HE  authors  have  given  us  twenty-five  chap- 
1  ters  on  reinforced  concrete  (and  plain  con- 
crete also),  beginning  with  methods  and  cost  of 
selecting  and  preparing  materials  for  concrete,  and 
ending  with  a  chapter  on  the  live  subject  of  water- 
proofing. They  have  collected  practically  every- 
thing of  real  value  that  has  appeared  in  print  in 
technical  periodicals  within  the  past  few  years.  In 
addition  they  have  inserted  matter  that  would  never 
have  been  printed  if  they  had  not  gone  out  after  it. 
They  have  also  commented  on  features  that  struck 
them  as  worthy  of  comment  in  the  works  under 
review.  The  result  is  a  book  on  the  economics  of 
concrete  construction  that  should  have  an  immense 
sale. 

Every  engineer  today  has  more  or  less  con- 
crete work  to  do,  some  in  the  design  and  more  in 
the  construction.  Therefore,  every  engineer  will 
find  it  to  his  advantage  to  possess  a  copy  of  this 
book,  for  it  does  not  take  the  place  of  any  book 
thus  far  published.  It  supplements  all,  for  there  is 
not  one  word  on  design,  and  the  descriptive  part  is 
such  as  one  would  expect  from  a  man  who  was  itch- 
ing to  boss  the  job  while  he  looked  on  and  was  not 
preparing  a  newspaper  description.  It  is  this  prac- 
tical treatment  on  every  page  that  appeals  to  the 
reviewer  and  should  appeal  to  every  man  who 
handles  concrete.  ♦  ♦  ♦  ♦  For  a  first  book  on  a  par- 
ticular phase  of  a  subject,  it  is  remarkably  com- 
plete and  so  deserving  of  recommendation  that  we 
can  well  skip  criticism. 

In  the  opinion  of  the  reviewer  it  is  worth  several 
times  the  price  even  to  an  old  experienced  concrete 
man,  and  such  the  reviewer  considers  himself.  The 
paper,  illustrations  and  typography  leave  nothing 
to  be  desired  and  the  book  is  substantially  bound, 
as  is  to  be  expected  of  works  from  the  house  issuing 
it." — Journal  of  the  Western  Society  of  Engineers. 


The  book  has  700  pages  and  306  illustrations  of  forms,  tools,  machinery, 
etc.,  used  in  concrete  construction. 

Price,  $5  Net,  Postpaid 

Write  for  16-page  pamphlet  showing  table  of  contents  and  sample  pages. 

The  Myron  C.  Clark  Publishing:  Co. 
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CREEK  IMPROVEMENT. 

Syracuse.  N.  Y. 

Sealed  proposals  for  the  Improvement  of 
Onondaga  Creek.  Syracuse.  N.  Y.,  will  be 
received  at  the  offices  of  the  Syracuse  In- 
tercepting Sewer  Board  No.  112,  Court 
House,  Syracuse,  N.  Y.,  until  four  o'clock 
p.  m.,  July  23,  1908, 

The  work  covers  approximately  2  1-3  miles 
In  length.  Its  principal  items  are  76,000  cu- 
bic >-ards  excavation  and  14,800  cubic  yards 
concrete  blocks  and  mass  concrete. 

Proposals  must  be  made  upon  blanks  which 
will  be  furnished  upon  application.  They 
must  be  accompanied  by  New  York  draft 
or  certified  check  upon  a  Syracuse  bank  for 
110,000.00  that  the  successful  bidder  will  exe- 
cute contract  within  Ave  days  after  award 
to  him. 

Drawings,  speciflcations  and  form  of  con- 
tract are  on  (lie  at  the  offices  of  the  Board, 
where  they  may  be  examined.  Copies  there- 
of will  be  furnished  with  any  further  Infor- 
mation. 

HARRY   J.    HA.MMN, 

26-3t  Secretary. 


WATER  MAIN. 

Norfolk,  Nebrasita. 

Sealed  bids  will  be  received  by  the  City 
Council  of  Norfolk,  Neb.,  up  to  12  o'clock 
noon  of  June  30,  1908,  for  constructing  water 
main  on  the  following  streets:  North  Thir- 
teenth Street,  from  Koenlgstein  Avenue  to 
Nebraska  Avenue;  east  on  Nebraska  Avenue 
from  Thirteenth  Street  to  Tenth  Street. 

Bids  to  Include  material  and  labor.  Plans 
and  speciflcations  on  (lie  at  office  of  the 
City  Clerk.  The  Council  reserves  the  right 
to  reject  any  or  all  bids.  A  certlfled  check 
for  5  per  cent  of  bid  must  accompany  all 
bids. 

J.    D.    STURGEON,    Mayor. 

ED.  HARTER,  Clerk.  26-lt 

WATER  SYSTEM  EXTENSIONS. 

Cherokee,  Iowa. 

City  of  Cherokee,  Iowa,  wishes  sealed  pro- 
posals for  furnishing  and  laying  1,600  feet 
of  four-inch  cast  iron  water  pipe;  also  de- 
sires bids  for  furnishing  the  1.600  feet  of 
four-inch  pipe  without  laying. 

Bids  will  also  be  received  for  the  same 
amount  of  two-Inch  galvanized  iron  pipe  un- 
der same  conditions  as  above. 

Plans  and  speciflcations  can  be  obtained 
from  the  City  Clerk. 

Bids  must  be  flled  In  office  of  City  Clerk 
before  8  o'clock  p.  m.,  July  7.  1908,  on  which 
date  the  bids  will  be  considered  by  the 
Council. 

Council  reserves  the  right  to  reject  any 
and  all  bids. 

Dated  at  Cherokee,  Iowa,  June  12,  1908. 
WM.   SHARDLOW,  JR., 

2«-lt  City  Clerk. 

NOTICE    TO    CONTRACTORS     AND 

BUILDERS  OF  BOILERS,  STEAM 

ENGINES,    GAS    ENGINES 

AND  CENTRIFUGAL 

PUMPS. 

New  Boston,  III.,  June  11,  1908. 
I.  Sealed  bids  will  be  received  by  the 
Comniisaloners  of  the  "Bay  Island  Drainage 
and  Levee  District  No.  1,  County  of  Alercer, 
and  State  of  Illinois,"  at  their  office  in  New 
Boston,  Illinois,  until  2  o'clock  p.  m.,  Wed- 
nesday, July  29th,  A.  D.  1908,  at  which  time 
and  place  said  bids  will  be  publicly  opened; 
said  bids  shall  be  for  furnishing  and  erect- 
ing a  pumping  plant  and  sluiceways,  in- 
cluding three  2S0  H.P.  water  tube  steam 
boilers,  three  500  I.H.P.  horizontal  compound 
condensing  steam  engines  and  three  60-lnch 
centrifugal   pumps,    together   with   all   foun- 


dations, appurtenances,  piping,  etc.,  neces- 
sary for  complete  working  plant  as  described 
in  detail  in  the  speciflcations  therefor  on  file 
with  the  Secretary  of  said  Commissioners. 
Alternate  bids  will  also  be  received  for  gas 
producers  and  gas  producers  and  gas  en- 
gines instead  of  steam  boilers  and  steam  en- 
gines. 

2.  Bids  will  be  received  and  considered 
upon  any  one  or  more  of  the  parts  of  said 
work  as  described  In  the  plans  and  specifl- 
cations hereinafter  mentioned,  and  any  bid- 
der may  submit  alternate  bids  based  upon 
two  or  more  parts  of  the  work  being  award- 
ed to  him,  but  the  consideration  of  such  al- 
ternate bids  by  the  Commissioners  will  not 
restrict  their  right  to  determine  as  to  the 
lowest  and  best  bid  on  each  part. 

3.  The  envelopes  containing  the  bids  shall 
each  be  plainly  addressed  to  the  "Commis- 
sioners of  Bay  Island  Drainage  and  Levee 
District  No.  1,"  and  each  shall  show  plainly 
upon  the  outside  the  name  of  the  bidder  and 
the  facts  that  the  envelope  contains  bid, 
plans  or  description. 

4.  Plans  and  speciflcations  are  on  flie  and 
may  be  seen  at  the  office  of  the  Commission- 
ers of  said  District  In  the  City  of  New  Bos- 
ton, Illinois;  at  the  office  of  the  Harman  En- 
gineering Co.,  Engineers,  120  Fredonia  Ave., 
Peoria,  Illinois,  and  at  the  office  of  the  Sec- 
retary of  the  Western  Society  of  Engineers, 
Monadnock  BIdg.,  Chicago,  Illinois.  Copy  of 
the  Specifications,  Form  of  Contract,  Form 
of  Bid  and  Form  of  Bond  may  be  procured 
by  application  to  the  Engineers  above  men- 
tioned. 

5.  Payments  will  be  made  In  cash  as  fol- 
lows, viz.: 

On  Parts  I,  II  and  III,  2S%  of  the  contract 
price  upon  receipt  of  bill  of  lading  showing 
shipment  from  the  factory;  26%  of  the  con- 
tract price  when  the  same  shall  be  placed 
upon  the  foundations  ready  for  installation; 
25%  of  the  contract  price  when  ready  for 
operation;  the  remainder  of  the  contract 
price  upon  final  acceptance,  after  the  testing 
of  the  plant. 

On  Part  IV,  In  full  within  30  days  after 
the  arrival  of  the  gates  at  destination  In 
good  order. 

On  Part  V,  upon  the  arrival  of  the  appa- 
ratus at  destination  in  good  order,  50%  of 
the  contract  price  thereof;  upon  completion 
of  the  same  ready  for  operation,  and  ac- 
ceptance after  testing  said  apparatus,  the 
remainder  of  the  contract  price. 

On  Part  VI,  payments  will  be  made  month- 
ly between  the  10th  and  15th  of  each  month 
to  the  extent  of  76%  0/  the  value  of  the  work 
completed  during  the  preceding  calendar 
month,  as  shown  by  the  estimates  of  the  En- 
gineer; the  remainder  of  the  contract  price 
upon  the  final  acceptance  of  the  work, 

6.  The  Commissioners  reserve  the  right  to 
reject  any  or  all  bids. 

R.   H.  ROBERTS, 
D.  S.  PRENTISS, 
M.  F.  PROUTT, 
Commissioners,  New  Boston,  Illinois. 
HARMAN  ENGINEERING  CO., 
Engineers, 
120  Fredonia  Ave.,   Peoria,  Illinois.       25-2t 


STREET  IMPROVEMENT. 

Aurora,  Illinois. 

Sealed  proposals  will  be  received  by  the 
Board  of  Local  Improvements,  until  2  o'clock 
p.  m..  July  7th.  1908,  for  brick  paving  and 
combined  curb  and  gutter. 

Estimated   quantities : 

18.400  ft.  combined  curb  and  gutter. 

42.700  yds.  brick  pavement. 

MYRON  J.    TARBLE, 

26-lt  City    Engineer. 

CLEANING  AND  PAINTING  BRIDGE 

Cedar  Rapids.  Iowa. 
Bids  are  wanted  for  cleaning  (by  sand  blast 
or  other  apparatus)  ,and  repainting  five  spans 
of  highway  bridge. 

BARTLETT  &  KLING. 
26-lt  Contractors. 

U.  8.  ENGINEER  OFFICE,  Vicksburg, 
Miss.,  May  13,  1900.  Sealed  proposals  for 
building  Iiock  and  Dam  No.  2  in  Ouachita 
River  at  Harrisonburg,  la.,  will  be  received 
here  until  12  m.,  July  13,  1908,  and  then  pub- 
licly opened.  Information  furnished  on  ap- 
plication.    CLARKE  S.  SMITH,  Capt.  Engrs. 

26-4t 

U.  S.  ENGINEER  OFFICE,  Duluth,  Minn., 
June  10,  1908.  Sealed  proposals  for  dredging 
in  Duluth-Superlor  harbor  will  be  received 
here  until  noon,  June  30,  1908,  and  then 
publicly  opened.  Information  on  application. 
GRAHAM  D.  FITCH.  Major  Engrs.         25-2t 


THE  JOHNSON 

Well  Screen 

All  sizes.  Brass.  Large  Capacity. 
Non-cboking.     Used  everywhere. 

Write  for  Booklet  -EC" 
E.  E.  JOHNSON,        St.  Paoi,  Minn. 


NATURE  ADORNED 

My  booklet  gives  some  interesting  data  on  what 
nay  t>e  accomplished  in  beautifying  and  imptov- 
ins  the  landscape.  Bn^neeis,  city  and  railroad 
officials  should  send  tor  it. 

P.  R.  MEIER.  I  Broadway,  NEW  YORK 
Consulting  ForHtar 


BEST  EXTENSILE  TKNGHMJBRME 


KAUMAZOO 


ptiwtamcw  M 


YOU 

are  asked  to  help  us  to  increase 
our  influence  among  engineers 
and  contractors,  not  already 
subscribers  to  our  paper. 

Send  Us  Their  Names 


CtNTRACTtRS  AND  ENONEEIS 


STAND  PIPE  OR  RESERVOIR. 

Grand   Haven,    Mich. 

The  City  of  Grand  Haven,  Mich.,  Is  about 
to  erect  a  standpipe  or  reservoir  on  top  of 
a  hill  1,500  feet  from  pumping  station;  sise 
to  be  from  50  to  75  feet  in  diameter,  25  feet 
high;  to  be  built  of  steel  and  erected  on  a 
concrete  foundation;  to  be  connected  with  a 
12-inch  cast  iron  pipe  from  pumping  station. 
Pipe  to  be  laid  below  frost  line,  approxi- 
mately 4^4  feet  deep. 

Bidders  are  expected  to  make  plans  and 
speciflcations  from  a  sketch  prepared  b.v  the 
Superintendent  of  Public  Works,  Grand  Hav- 
en, Mich. 

26-4t  WALDO  FRANCISCO,  Supt. 


USE 

Nash's  Expeditious  Measurer 

A  book  of  200  pages  of  indexed  tables, 
showing  at  a  glance  the  cubic  ooatents 
of  any  stone  or  package  according  t* 
its  length,  breadth  and  depth.  Ussd 
by  Contractors.  Quarrymen  and  En* 
gineers  everywhere.  Order  of  year 
boolcaeller  or  the  publisher.  $2.9% 
PoMpald. 

A.t.NASa 

17  State  Street  NSV  YORK 

Scad  tor  Sample  Pages 
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BOOK  REVIEWS. 

Eeonemlc*  of  Railway  Operation.  By  M. 
U  Byen.  Chief  Engrlneer  Maintenance  of 
W».  Mlasourl  fkuslllc  Ry.  BnglneerbiK  News 
2j.t»-  Co-.  New  Tort  Cloth;  6x>  Ina.;  pp. 
«7«:  IS  net. 

TUs  book  la  divided  Into  aeven  parta,  aa 
foOowa:  (1)  OrganUatlon;  (2)  Bmployment, 
Bdoeation  and  Discipline  of  Forces;  (3)  Ac- 
counts and  Accounting;  (4)  Reiiorts;  (6) 
Koonomlc  Operation;  (8)  Analysis  of  Opem- 
tlons  and  Control  of  Ebcpennes;  (7)  Better- 
ments. By  all  odds  the  best  of  these  "parts" 
la  the  one  on  Economic  Operation,  which  is 
divided  into  six  chapters  and  covers  8B0 
paceSL  As  for  the  other  parts,  it  would  have 
been  better,  periiaps,  had  they  been  caUed 
V>l>endloea.  The  author  had  an  ambltloufl 
scheme  In  endeavoring  to  cover  the  whole 
field  of  railway  operation,  but  his  lack  of 
ikmlllarity  with  many  departments  has  pre- 
vented him  from  carrying  out  his  entire 
plan  with  great  success.  For  example,  his 
"part"  on  Accounts  and  Accounting  is  little 
more  than  a  reprint  of  a  set  of  rules  for 
accountants  to  follow,  such  as  are  obtain- 
able in  printed  form  from  any  large  rail- 
way. Had  the  author  printed  these  rules 
with  a  discussion,  however  brief,  of  raUway 
accounting  principles  and  Illustrative  details, 
he  would  have  performed  a  much  more  val- 
uable service. 

The  part  on  E^nomic  Operation  contains 
the  following' chapters:  General  dp.);  Uain- 
tenance  of  Way  and  Structures  (82  p.);  Ma- 
chinery Department  Operation  (87  p.); 
Transportation  (69  p.);  Freight  and  Traf- 
fic Department  (7  p.).  Other  DepartmenU 
(13  p.).  From  the  number  of  pages  allotted 
to  each  chapter  It  is  evident  which  ones  re- 
ceive most  adequate  treatment.  The  chap- 
ter on  Maintenance  of  Way  and  Structures 
is  excellent,  brief  though  it  Is.  The  chapter 
on  Machinery  Department  Operations  Is  only 
slightly  less  meritorious.  But  the  other 
chapters  are  far  below  these  in  merit,  and 
this  is  particularly  dIsappolnUng  in  view 
of  the  title  of  the  book.  The  chapters  on 
Transportation  and  on  Freight  Traffic  De- 
partment, which  should  have  been  the  great 
chapters  of  the  book,  since  "conducting 
transportation"  amounts  to  about  57%  of  the 
total  operating  expense  of  the  average  Amer- 
ican railway,  axe  weak  chapters. 

This  book  will  be  found  to  be  of  greatest 
value,  not  because  of  its  analyses  of  the 
problems  of  railway  operation — other  than 
maintenance  of  way — but  because  of  Its 
character  as  a  reference  book  of  forms, 
rules,  and  other  printed  matter  that  every 
large  railway  Issues  for  the  guidance  of  em- 
ployees. This,  in  lUelf,  Is  sufficient  to  give 
the  book  a  large  sale  and  an  extended  use 
by  civil  engineers  engaged  In  rallvray  work, 
as  well  as  by  men  In  the  various  depart- 
ments of  a  ralllray.  The  civil  engineer  will 
be  particularly  benefited  by  this  book,  not 
only  because  it  is  written  by  a  civil  engi- 
neer, but  because  It  gives  him  some  insight 
into  the  system  of  accounting  and  report- 
ing used  in  the  various  departments. 

Electric'  Railways.  A  Series  of  Papers  and 
Discussions  Presented  at  the  International 
Electrical  Congress  in  St.  Louis  in  1904. 
McOraw  Pub.  Co.,  New  York.  Cloth,  6x9 
Ins.;  pp.   HI;  Illustrated;  {3  net. 

Though  electrical  and  railway  engineers 
have  been  long  familiar  with  the  20  papers 
which  make  up  this  volume  many  of  them 
will  welcome  the  opportunity  to  have  them 
all  collected,  with  the  gist  of  the  discus- 
sions which  followed  their  reading,  in  one 
place,  and  in  uniform  style.  It  Is  unneces- 
sary here  to  itemize  these  papers.  They 
all  relate  to  electric  railway  problems  and 
pntrtlfi  ot  one  kind  or  another  and  they 
have  bMrn  written  by  the  American  and 
f'/rHyn  engineers  whose  names  and  achleve- 
f/.»c>«   ««and   highest   In   the  field  of  electric 


raUway  work.  Electric  railway  develop- 
ment is  moving  ahead  so  fast  that  a  pa- 
per on  practice  even  as  recent  aa  1904 
Is  in  one  sense  out  of  date,  but  the  prin- 
ciples of  development  remain  much  the  same 
now  as  then,  and  in  these  regards  the  pa- 
pers by  Arnold,  Dawson,  Stelnmets,  and 
other  authorities  are  still  timely  and  proph- 
etic of  the  future.  The  volume  is  one  which 
the  electrical  engineer  should  liave  in  his 
library. 

Speclflcatlona  and  Contracts.  By  J.  A  L. 
Waddell  and  John  C.  Walt.  Engineering 
News  Pub.  Co.,  New  York.  Cloth,  6x9  Ins.; 
pp.   169;   $1. 

This  book  mtiy  be  said  to  be  made  up  of 
five  parts:  First,  a  discussion  of  specifica- 
tions; second,  examples  for  practice  in 
specification  writing;  third,  a  discussion  of 
engineering  contracts;  fourth,  examples  for 
practice  in  contract  writing,  and  fifth,  notes 
on  the  law  of  contracts.  The  first  four 
parts  are  written  by  Dr.  Waddell  and  the 
fifth   part   by   Mr.   Walt. 

Originally,  Dr.  Waddell  gave  the  subject 
matter  of  this  book  as  lectures  to  engi- 
neering students.  Based  on  his  own  exi>e- 
rience,  his  lectures  wero  talks  showing 
some  pitfalls  into  which  the  engineer  ftills 
in  writing  specifications  and  contracts.  He 
gives  a  great  deal  of  exceedingly  valuable 
advice  In  writing  various  klndf  of  specifi- 
cations and  contracts,  and  the  clauses  that 
are  embodied  In  them.  Although  the  lec- 
tures were  meant  primarily  for  students, 
still  all  engineers  can  profit  from  the  sug- 
gestions. The  book  could  well  be  used  as 
a  reference  guide  by  engineers  when  writ- 
ing specifications  and  contracts. 

Mr.  Walt  deals  entirely  with  contract 
law,  and  covers  the  subject  in  aa  satisfac- 
tory a  manner  as  is  possible  in  the  com- 
paratively small  space  allotted,  namely,  38 
pages. 

Plane  Surveying.  By  Alfred  E.  Phillips, 
Professor  of  Civil  Engineering,  Armour  In- 
stitute of  Technology.  American  Corre- 
spondence Schools,  Chicago.  Cloth  6Kx9>^ 
ins.;  pp.  200;  133  illustrations:  $1.60. 

The  subject  of  plane  surveying  lends  It- 
self peirtlcularly  well  to  treatment  In  a 
book  designed  for  self  Instruction  and  the 
author  has  done  generally  good  work  In 
this  volume.  Roughly  the  text  may  be 
divided  into  (1)  Measurement  of  lines;  (2) 
Leveling  Instruments  and  leveling,  and  (3) 
Land  and  Ti^Ktgraphical  Surveying.  The 
treatment  follows  the  usual  lines  beginning 
with  simple  methods  of  measuring  lines  and 
areas,  proceeding  to  the  simple  and  then 
the  more  complex  leveling  operations  and 
then  taking  up  about  In  the  order  of  their 
growing  difficulty  the  problems  of  land  sur- 
veying with  the  compass,  exact  surveying 
and  traversing  with  the  transit,  stadia 
work,  the  use  of  the  gradlenter,  the  adjust- 
ment and  use  of  the  polar  telescope,  etc. 
Public  land  surveying  methods,  topo- 
graphic methods,  base  line  measurement 
and  triangulatlon  are  also  briefly  treated. 
The  various  Instruments  are  described  and  • 
their  operation  and  adjustment  explained. 
The  book  Is  a  worthy  treatise  on  the  ele- 
ments of  plane  surveying. 

How  to  Bum  Illinois  Coal  Without  Smoke. 
By  L.  P.  Breckenridge.  University  of  BU- 
nols  Engineering  Experiment  Station,  Ur- 
bana.  111.  Paper  6x9  Ins.;  r  •■  •  — 
trated. 


pp.    44;    nius- 

The  purpose  of  the  author  In  this  pam- 
phlet Is  first  to  lay  down  the  principles  of 
smokeless  combustion  and  second  to  illus- 
trate by  furnaces  in  actual  operation  several 
ways  In  which  these  principles  have  been 
satlsfactority  applied.  It  has  evidently 
been  kept  in  mind  that  the  person  who 
needs  Instruction  most  is  the  boiler  user 
and  the  city  official  who  is  not  a  mechanical 
engineer.     The    various    principles   and    de- 


scriptions are  written  in  language  plain  to 
everyone.  The  principles  of  smokeless  ceo- 
bustlon  are  first  explained  and  then  tbt 
author  describes  how  by  not  applying  tbw 
principles  smoke  is  produced.  Looses  Im 
to  smoky  chimneys  are  explained,  then  (o|. 
low  descriptions  of  the  well  known  Rlngtl- 
mann  and  other  methods  of  grading  the  da- 
slty  of  smoke.  The  pamphlet  next  gtrea  re- 
sults of  tests  of  several  types  and  styles  of 
furnaces  for  smokeless  combustion  of  n- 
rious  Illinois  coals.  Drawings  of  the  dlfltr- 
ent  boiler  settings  and  furnace  amup- 
ments  are  shown.  There  are  special  discu- 
slons  of  smoke  prevention  with  borisaatii 
fire  tube  boilers;  of  how  to  hand  fire  Illi- 
nois coal  so  as  to  reduce  the  production  of 
smoke,  and  of  how  to  prepare  oool  Ibr 
smokeless  burning.  The  pamphlet  is  a  piu- 
tlcal  demonstration  of  the  possibilities  of 
smokeless  combustion  which  will  jmiR 
highly  useful. 

The  Steam  Engine.  By  Walter  B.  Snov 
and  Walter  S.  Leland.  American  Com- 
spondence  Schools,  ClUcago.  Cloth  *HxH 
Ins.;   pp.   156;   Illustrated;   *1. 

This  volume  Is  one  of  the  series  of  letf- 
Instruction  books  published  by  the  Amtr- 
ican  Correspondence  Schools  primarily  (er 
the  use  of  lu  pupils.  It  Is  divided  Into  four 
parts  -or  sections:  (1)  Details  of  ConstnK- 
tion  and  Types  of  Engines;  (2)  Engise- 
Room  Accessories  and  Engine  Operukn; 
(3)  Thermodynamics  of  the  Steam  Enfise 
and  (4)  The  Steam  Turbine.  The  treatmnt 
is  necessarily  brief  and  la  of  oouiae  dt- 
raentary.  For  the  class  of  readers  for  whlA 
It  is  Intended  It  will  provide  a  fair  gewnl 
knowledge  of  steam  engine  construction  asl 
operation,  and  of  the  broad  principles  oa 
which  these  are  baaed.  The  book  Is  sol 
one  for  the  trained  engineer  or  expert. 

Diagrams  Of  Electrical  Conneetlon*.  Br 
Cecil  P.  Poole.  M.  Am.  Inst.  E.  E.  HcCrsv 
Publishing  Co.,  New  York.  Cloth  (x*  lui. 
113  pp.;  130  illustrations;  32  net. 

In  his  preface  the  author  says:  "Reeec- 
nlzlng  the  Impracticability  of  making  s  book 
of  this  kind  exhaustive,  especially  with  re- 
gard to  switchboard  diagrams,  the  tutbor 
has  restricted  the  scope  of  Ills  efforts  to 
fundamental  systematic  diagrams  for  all 
practical  machines  and  devices  and  dia- 
grams of  actual  connections  of  the  prind- 
ple  types  of  apparatus  In  general  use."  Text, 
generally  brief,  defines  the  character  and  «5- 
plalns  the  purpose  of  such  connection  wblcb 
is  also  Illustrated  by  a  diagram.  Ttrrr 
are  in  round  numbers  some  130  of  these  ex- 
planations and  diagrams  grouped  under  tint 
following  headings:  rheostats,  geneiatora. 
motor  starters  and  controllers,  railway  mo- 
tor controllers  and  wiring,  swltchbotrds. 
transformers,  converters,  light  and  pcnm- 
distribution,  railway  track  and  station  equip- 
ment, generator  and  circuit  regulaton  tad 
Instruments.  The  book  is  well  printed  ud 
bound  and  the  Illustrations  are  genenlhr 
good. 

Manual  of  Recommended  Practice.  Aner- 
Ican  Railway  Engineering  &  Maintenaace  ef 
Way  Association.  Chicago,  IlL  Clotb  ti> 
Ins.;  pp.  291;  Illustrated;  33.S0. 

This  new  edition  of  the  manual  oontalas 
all  definitions,  specifications  and  prlndpte* 
of  practice  adopted  by  the  Anodalioa 
There  are  two  complete  indices,  ths  om  tc 
the  front  of  the  book  giving  the  coatenn 
by  subjects  while  the  Index  in  tlie  bsek  of 
the  book  Is  arranged  alphabetically.  n> 
following  are  the  principal  subjects  trsst- 
ed:  Roadway,  Ballasting,  Ties,  Rail,  Tnck 
Buildings,  Wooden  Bridges  and  TresUes.  V».- 
sonry.  Signs,  Fences,-  Crossings  and  CktUp 
Guards,  Signaling  and  Interlocking  ReMids. 
Reports  and  Accounts,  Water  Servlop.  T»nfc 
and  Terminals,  Iron  and  Steel  StmctBTsa, 
Classification  of  Tracks,  Utolform  RuM,  Or- 
ganization, Code,  etc. 
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Engineering-Coiitracting  Monthly  Review  Index 
of  Civil  Engineering  Literature. 


A  classified  index  and  review  of  the  civil  engineering  papers, 
articles,  reports,  pamphlets  and  books  published  during  the 
month  just  passed  is  given  in  the  succeeding  pages.  The  litera- 
ture indexed  and  reviewed — with  the  exception  of  books — relates 
solely  to  civil  engineering.  In  the  section  devoted  to  Book  Re- 
views all  books  in  all  branches  of  engineering  are  listed  as 
received  and  such  of  them  as  seem  worthy  are  reviewed  as  fully 
as  due  regard  for  conciseness  will  permit.  In  choosing  books 
for  review  rigid  selection  is  exercised.  Next  to  careful  choice 
of  books  for  review,  timeliness  of  review  is  sought  All  books 
are  reviewed  within  a  month  of  their  receipt.  The  same  state- 
ment is  true  of  the  articles  and  papers  that  are  indexed.  Also, 
as  in  choosing  books  for  review,  the  choice  of  articles  and 
p^wrs  for  indexing  is  based  on  merit.  Numerical  strength  in 
"titles  indexed"  is  not  sought;  excellence  of  selection  is  sought. 


The  purposes  of  the  Monthly  Review  Index  are:  First,  to 
inform  civil  engineers  and  contractors  of  the  articles  and  papers 
of  merit,  that  are  published  each  month,  in  such  a  way  as  will 
give  a  dear  idea  of  their  character  and  scope ;  second,  to  supply 
the  user  with  the  date  and  place  of  publication,  the  length  of 
each  article  and,  the  cost  at  which  it  can  be  secured.  The  name, 
adopted  abbreviation,  place  of  publication  and  price  per  number 
of  each  periodical  examined  for  civil  engineering  articles  are 
given  in  the  list  immediately  following.  The  other  information 
is  given  in  the  index  proper  for  each  article  separately. 

Books  reviewed  will  be  sent  postpaid  on  receipt  of  price  by 
the  Book  Department  of  Engineeking-Contracting  ;  period- 
icals, etc.,  containing  articles  indexed  should  be  ordered  direct 
from  the  publishers. 


LIST  OF  PERIODICALS  INDEXED. 


American  Architect  (Am.  Arcb.).   New  Tork.  N.   T.;  w;  7x10  In.; 

IS  eta. 
American  BuUdera'  Review  (Am.  Bldra.  Rev.),  Ban  Francisco,  Cal.; 

m;  7x10  In.;  50  eta. 
American  Carpenter  and  Builder  (Am.  Car.  A  BIdr.),  Chlcaco,  111.; 

New   York.   N.  T.;  m;   7x10   In.;   ZO   eta 
American  Engineer  and  R   R.  Journal  (Am.   Bngr.  *  R.   R.  Jl.), 

Tork,  N.  Y.;  m;  7x10  in.;  20  eta 
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Electric  Locomotive*.    Ry.   &   E.   Rev.,  Dec. 
28,   1»08:   1   1-3  pp. 

A  discussion  by  Max  Tolls  of  a  paper  on 
this  subject  by  Albert  H.  AnnstronK.  The 
former  makes  a  comparison  by  cost  of  oper- 
ation, and  asserts  that  with  certain  Improve- 
ments In  locomotives,  the  electric  motor 
will  not  yet  displace  them,  for  economic 
service. 

Pennsylvania  Railroad  Improvement  at 
Blalrsvllle,  Pa.  By  O.  W.  Philips  and  J. 
Gwilllam.  Eng.  Rec,  Jan.  i,  1908;  3  1-3  pp. 
This  article  describes  and  Illustrates  In 
detail  the  work  that  was  done  between 
Blalrsvllle  and  Tunnelton  to  improve  the 
line  between  those  points. 

Statistics  of  Railway  Building  In  1W7. 
Ry.  Age,  Dec.  27,  1907;  5  pp. 

States  that  the  number  of  miles  of  rail- 
way built  during  the  year  was  6,874.  Qlves 
table  showing  number  of  miles  built  in 
each  state  and  alsp  in  each  group  of  states. 
Louisiana  leads  with  422  miles,  and  the 
northwestern  states  have  built  more  than 
any  other  group,  namely  1,170  miles.  A  de- 
Ull  statement  of  track  laid  by  states  and 
lines  is  alao  given. 

Block  Signals  on  American  Railways.  Ry. 
Age.  Dec.  27,  1907;  2  pp. 

Statistics  showing  the  number  of  Installa- 
tions and  the  kind  of  block  signals  that 
were  installed  on  American  railways  during 
the  year  1907. 

The  Galasburg  Timbar  Preserving  Plant 
of  the  Burlington.  R  R  Oas.,  Jan.  10,  1908; 
t  pp. 

Describes  the  storage  yard  around  the 
plant,  and  also  the  plant.  The  construction 
features  of  interest  ware  the  building  of 
the  main  building  and  the  foundation  of  the 
large  tanks  of  reinforced  concrete. 

Arrangement  of  Railroad  Shops.  R.  R.  Gas. 
Jan.  10,  1908;  4  pages. 

A  paper  presented  before  the  Canadian 
Railway  Club  by  Oeo.  A.  Damon.  A  paper 
of  interest  to  railroad  and  industrial  engi- 
neers, as  it  deals  with  the  subject  in  a 
broad  way,  and  several  actual  layouts  of 
yards  and  shops  are  given.  Size  and  equip- 
ment of  shops,  and  their  cost  are  com- 
mented upon.  Arrangement  of  buildings  Is 
dependent  ui>on  the  routing  of  the  work 
through  the  shops. 

The  Value  of  Tie  Preservation.  R.  R.  Oas. 
Jan.  10,  1908;  M  p. 

Speaks  of  the  extent  to  which  ties  are 
being  treated  for  preservation,  and  shows 
value  of  treatment  by  an  example  of  the 
cost  of  treated  and  untreated  ties,  giving 
the  life  of  each. 

The  Influence  of  Heat  Value  and  Distri- 
bution on  Railroad  Fuel  Cokt.  R.  R.  Oas. 
Jan.  10.  1908;  2H  pp. 

A  paper  presented  before  the  Western 
Railway  Club  by  J.  G.  Crawford.  The  im- 
portance of  the  subject  Is  shown  by  the 
fact  that  locomotive  fuel  is  12  per  cent  of 
the  total  operating  expenses  of  railroads. 
The  need  of  testing  the  quality  of  coal  and 
the  tests  to  use  are  set  forth.  The  heat 
value  obtained,  consideration  is  then  given 
to  equal  and  unequal  heat  value,  source  of 
supply  (distance  to  be  hauled)  and  price, 
showing  how  these  factors  will  effect  the 
selection  of  coal. 

Locomotive  and  Car  Shops.  Ry.  Eng  St 
M.  W.  January,  1908;  8  pp. 

A  detail  description  of  the  layout  and  gen- 
eral design  of  the  shops  of  the  Kansas  City 
Southern  Ry.  at  Pittsburg,  Kan.  Plans  of 
the  yard  and  of  many  of  the  buildings  are 
given. 

Proposed  Rail  Section.  Ry.  Eng.  &  M.  W. 
January,  1908;  >  pp. 

Line  drawings  of  sections  and  dimensions 
and  weights  of  rails  recommended  by  the 
Committee  on  Rail  and  Wheel  Sections,  of 
the  American  Railway  Association,  are  given 


in  this  article;  80,  90  and  100  lbs,  sections  are 
Illustrated. 

The  Car  Wheel.  By  George  L.  Fowler. 
Proc.  Ry.  Clb.     PItU.     32  pp. 

A  paper  read  at  the  Nov.  22  meeting  of 
this  club  describing  tests  and  results  Show- 
ing the  lateral  thrust  of  a  car  wheel  on  a 
curve  when  in  motion.  Also  tests  to  develop 
and  decide  uix>n  a  steel  wheel  suitable  for 
high  capacity  cars,  as  satisfactory  as  that 
of  a   flrst-class   steel   tired  wheel. 

Structural  Features  of  the  Warwick  Shops 
of  the  Lehigh  &  Hudson  River  Ry.  Eng. 
Rec.    Jan.  11,  1908;  2  1-3  pp. 

Description  of  the  structural  steel  work 
design  and  erection.  The  entire  frame- 
work is  of  steel,  but  the  walls  are  made  of 
2H  ins.  of  concrete  plastered  on  metal 
framework. 

Rail  Specification,  American  Railway  Asso- 
ciation. Ry  &  Eng.  Rev.,  Dec.  28,  1908;  1  1-3 
pp. 

Report  of  committee  appointed  by  this  as- 
sociation is  given  in  detail.  To  this  report 
Mr.  J.  KrutUchnItt  dissented,  he  making 
a  minority  report,  which  is  also  given  in 
detail.  A  page  editorial  also  appears  in 
this   issue  on  the   subject. 

Roadbed  and  Terminal  Improvements,  Bal- 
timore &  Ohio  R.  R.  Ry.  &  Eng.  Rev.  Dec. 
28,   1908;   2  pp. 

A  description  of  the  Improvements  made 
on  the  main  line  between  Davis  and  Hollo- 
fields,  Md.,  with  remarks  on  the  character 
of  the  excavation  and  methods  used.  Also 
description  of  east  bound  freight  yard  built 
at  Brunswick,  Md.,  showing  extent  of  yard 
and  improvements. 

The  Car  Wheel  and  Ito  Relation  to  the 
Rail.    Ry.  &  Eng.  Rev.  Jan.  25,  1908;  8  2-3  pp. 

Abstracted  from  a  paper  by  S.  P.  Bush, 
read  before  the  Western  Railway  Club.  It 
is  shown  that  most  wheels  fail  by  parts  of 
the  flange  breaking  oft.  Tests,  made  at 
Purdue  University  to  show  what  this  break- 
ing load  is,  are  described  and  their  results 
given.  The  parts  covered  are  to  improve 
the  quality  of  the  wheel;  improve  the  con- 
tour of  the  wheel  and  the  rail;  modify  the 
break  practice,  and  so  change  truck  con- 
struction that  In  the  lateral  motion  of  the 
flange  against  the  rail  there  will  be  a  yield- 
ing resistance,  rather  than  an  abrupt  one. 
A  discussion  of  these  various  relations  leads 
up  to  their  recommendation. 

Symposium  of  Railway  Conditions  and 
Problems.    Ry.  Age,   Dec.   27,  1907;   16  pp. 

This  paper  recently  sent  a  number  of 
questions  to  governors  of  states,  railway 
commissioners,  and  railroad  officials,  asking 
for  replies.  The  questions  dealt  with  the 
conditions  and  problems  that  have  been  un- 
der discussion  in  the  dally  press  and  before 
legislative  bodies  during  the  past  year.  The 
article  gives  the  various  replies  received. 

Statistics  of  Cars  and  Locomotives  Ordered 
In  1907.    Ry.  Age,  Deo.  27,  1907;  6Vi  pp. 

Tables  showing  kind  of  equipment  bought, 
the  purchaser,  the  number  in  each  order, 
the  capacity  or  size  of  cars  or  locomotives, 
and  the  name  of  the  builder.  A  table  Is 
also  given  showing  a  comparison  with  six 
preceding  years.  During  1907,  8,482  loco- 
motives, 1,791  passenger  cars  and  151,711 
freight  cars  were   purchased. 

Interlocking  Plant,  Hoboken  Terminal  Yard, 
O.,  L.  A  W.  Ry.  Eng.  News,  Jan.  30,  1908; 
6  pp. 

Elaborate  general  description  of  interlock- 
ing signal  plant  comprising  38  sets  of 
switches  and   110   signals. 

Railroad  Construction  In  the  Philippine 
Islands.  By  L.  F.  Goodale.  Ry.  Age,  Jan. 
31,   1908;  5H  pp. 

A  general  descriptive  article  on  the  char- 
acter, extent  and  methods  of  construction 
of  railway  work  being  done  In  the  Philip- 
pine Islands.  Drawings  are  given  of  station 
buildings  and  section  houses,  etc.  The  arti- 
cle is  worth  reading. 


Handbook  of  Cost  Data 

By  HALBERT  P.  aiLLETTE, 
M.  An.  tec  C.  B.   Editor  "Eaglaiwiin-ContrscHa^ 

"Costa  Data"  has  broken  all  rec- 
ords for  the  sale  of  technical  books. 
Over  10,000  copies  were  sold  in  less 
than  two  years;  1,600  in  last  three 
months.  The  book  has  over  600  pages 
of  actual  costs  taken  from  the  private 
records  of  engineers  and  contractors, 
and  so  itemized  and  analyzed  as  to 
be  of  inestimable  value  to  any  per- 
son who  has  to  do  with  making  bids 
and  estimates  or  in  checking  esti- 
mates. This  covers  the  whole  field  of 
contract  work,  giving  the  cost  of  la- 
bor and  materials  required  for  every 
kind  of  construction  from  the  laying 
of  sod  to  the  building  of  reinforced 
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concrete  sewers.  No  detail  of  con- 
tract work  has  been  too  small  to  be 
described  and  recorded.  Wages  and 
prices  of  material  are  given  in  every 
case,  so  that  proper  substitution  can 
be  made  where  conditions  differ.  It 
gives  also  valuable  data  on  methods 
of  construction,  thus  enabling  fore- 
man to  handle  work  In  the  most  eco- 
nomical manner  possible. 

The  general  headings  are: 
Cost-Keeping,      Preparing      Estimates, 

Organisation  of  Forces,  etc. 
Cost    of  Earth  Excavation. 
Cost  of  Rock      Excavation,     Quarrying 

and  Crushing. 
Cost  of  Roads,   Pavements  and  Walks. 
Cost  of  Stone  Masonry. 
Coat  of  Concrete  Construction,  all  kinds. 
Cost  of  Water- Works. 
Cost  of  Sewers,  Vltrifled  Conduits  and 

Tile  Drains. 
Cost  of  Piling,   Trestling,   TImberwork. 
Cost  of  Erecting  Buildings. 
Cost  of  Steam  and  Electric  Railways. 
Coat  of  Bridge   Erection   and   Painting. 
Cost   of  Ry.   and  Topographic  Surveys. 
Cost  of  Miscellaneous    Structures. 
24  Page  Circular,  showing  Contents  and 
Sample  Pages,    will  be   mailed  FREE  on 
request. 
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ELECTRIC  RAILWAYS. 

Methods  and  Cost  of  TranamlMlon  Line 
Conatructlon  for  Interurban  Electric  Rail- 
waya.  By  B.  P.  Roberts  and  J.  C.  Gillette. 
Kng.-Contr..  Jan.  1.  1908;  3  pp. 

Describes  methods  of  catenary  line  con- 
struction and  materials  used  and  gives  Item- 
ized estimates  of  cost  of  single  and  double 
track  construction.  A  notably  interesting 
article  to  electric  railway  engineers. 

Electric  Railway  Rolling  Stock  Ordered  In 
1907.     Blec.    Ry.   Rev.,  Jan.    4.   1908;   3  pp. 

A  detailed  statement  of  all  equipment  pur- 
chased, showing  purchaser,  class,  and  build- 
er, and  a  comparison  of  the  total  amount 
with   that  ordered   in  1906. 

Traeklaying  on  Indianapolis  &  Cincinnati 
Traction  System.    St.   Ry.  Jl.,  Jan.  18,  1908; 

1  p. 

Describes  very  briefly  method  of  track- 
laying  by  which  gang  of  20  men  laid  1% 
miles  of  track  in  T  hours. 

Concrete  and  Steel  Tie  Electric  Railway 
Track  Construction.  By  H.  L.  Weber,  St. 
Ry.    Jl..   Jan.    18,    1908;    2    pp. 

Sections  of  proposed  track  construction 
with  concrete  beam,  wood,  steel  or  old  rail 
ties  and  concrete  reinforcement  under 
Joints,  are  given  and  estimates  presented 
of  cost  per  lineal  foot  of  track.  Costs  and 
drawings  are  also  given  of  wooden  ties  on 
rubble  concrete  base  at  Ft.  Wayne,  Ind. 

Track  Reconstruction  In  San  Francisco. 
St.  Ry.  Jl.,  Jan.  18,  1908;  5  pp. 

Shows  views  of  derrick  car  and  crusher 
plant  and  briefly  describes  use  of  them  in 
tearing  out  old  yokes  and  concrete  and  re- 
crushing  concrete  for  future  use.  Very  brief 
and  general. 

Overhead  Construction  for  IHIgh  Tension 
Electric  Traction  or  Transmission.  By  R. 
D.  Coombs.  Proc.  Am.  Soc.  C.  E.,  Decem- 
ber, 1(08;  33  pp. 

This  subject  is  discussed  In  great  detail, 
both  as  to  design  and  construction.  For- 
mulas for  wind  loads  are  given  and  dis- 
cussed, also  for  catenary  stresses.  Tables 
are  given  showing  strength  and  vertical  and 
horlsontal  loads  that  steel,  copper  and 
aluminum  wires  will  carry.  Diagrams  are 
given  of  two-anchor  insulators.  Speclflca- 
tions  are  given  (or  this  work.  The  subject 
is  treated  under  the  two  distinct  heads, 
transmission  and  electric  traction.  Span  and 
bracket  construction  are  shown  by  drawingrs 
of  structural  steel  on  concrete  foundations. 
This  paper  is  of  interest  to  both  civil  and 
electrical   engineers. 

TUNNELS  AND  SUBWAYS. 

Method  and  Coat  of  Driving  a  Short  Tun- 
nel for  a  Sewer.  Eng.-Contr.,  Jan.  1,  1908; 
2  1-3  pp. 

A  description.  Illustrated  with  cuts,  is  giv- 
en of  the  method  of  driving  this  tunnel 
190  ft  long.  The  total  cost  of  the  excava- 
tion and  masonry  work  Is  given,  and  also  the 
unit  cost  of  each  class  of  work. 

Method  of  Drilling  and  Mucking  In  a  Rock 
Tunnel  and  a  Comparison  In  Tunneling  on 
the  Rand.   Eng.-Contr.,  Jan.  1,  1908;  2  1-3  pp. 

The  method  in  detail  is  described  of 
driving  a  tunnel  9x9  ft.  in  the  clear.  8,500 
ft.  long  at  an  average  rate  of  350  to  375  lin. 
ft.  per  month.  The  method  Is  compared 
with  some  rapid  work  done  In  the  Cinderella 
mine   in   the  Transvaal. 

The  Flushing  Tunnel  for  the  Qowanus  Ca- 
nal In  Brooklyn,  N.  Y.  Eng.  Rer..  Jan.  11. 
1908;   3  pp. 

This  tunnel  Is  being  driven  through  sand 
by  the  shield  process.  A  description  of  tl.e 
work  being  done  Is  given.  TIk-  r'lntractors' 
plant,  much  of  which  Is  of  sic  lul  dt-slgn, 
and  all  of  which  Is  driven  by  electricity.  Is 
described  In  detail.  An  article  of  interest 
to  contractors  and  engineers  engaged  in 
sewer  work. 

Air    Compressors    on     New    York    Tunnel 


The  world's  authority  oa  this  graat  sabjact. 
The  moat  expensive  book  ever  isaoed  and  sold  for  $5410. 

Concrete  and 
Reinforced  Concrete  Construction 

By  HOMER  A.  REID,  Assoc.  M.  Am.  Soc.  C.  E. 
906  pa«es;    71S  illustntioBa;    70  tables    $5  net,  poatpud 

200  working  drawings  of  bridges,  bridge  piers  and  culverts; 
60  working  drawings  of  sewers,  water  mains  and  reservoirs; 
30  working  drawings  each  of  retaining  walls  and  dams;  200 
working  drawings  of  buildings  and  foundations,  including 
shops,  roundhouses,  etc.  Every  structure  illustrated  is  de- 
scribed, the  method  of  construction  is  explained  and  where 
possible  the  cost  is  given.  There  are  chapters  telling  how 
to  compute  girders,  arches,  columns,  tanks,  bins,  walls,  con- 
duits and  chapters  on  proportioning,  mixing  and  laying 
concrete,  on  doing  concrete  work  in  freezing  weather,  on 
facing  and  finishing  concrete,  on  waterproofing  concrete, 
on  the  physical  properties  of  concrete,  on  cement  testing 
and  on  concrete  block  manufacture  and  construction. 

This  book  contains  more  text  pages,  more 
drawings  and  more  tables  of  test  data  on  concrete 
and  reinforced  concrete  construction  than  any 
other  booli  in  the  world.  It  has  more  new  mat- 
ter—  material  never  previously  published.  This 
work  is  complete,  up-to-date  and  original.  No 
other  book  on  concrete  contains  one-tenth  so 
much  of  the  very  latest  data  on  tests,  theory  and 
practice. 

In  a  two-column  review  of  this  book,  "Manufac- 
turers" Record"  says  :  "There  seems  to  be  no  portion 
of  concrete  or  reinforced  concrete  that  has  not  been 
touched  upon,  and  the  thoroughness  and  carefulness 
with  which  the  author  has  handled  his  subject  shotdd 
make  it  a  valuable  assistant  to  engfineers-,  architects, 
contractors  and  those  interested  in  concrete  generally." 

Write  for  16-page  Table  of  Contents. 
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ENGINEERING-CONTRACTING 


Work.     By  Frank  Richards.    Com.  Air.    Jan- 
iiar>-.    1908;  11  pp. 

\  description  is  given  of  the  tunnel  plants 
beinK  used  in  driving  the  six  tunnels  under 
the  North  River  and  the  eight  tunnels  un- 
der the  Kast  River,  now  In  course  of  con- 
struction or  just  being  completed.  The  total 
free  air  capacity  of  all  the  compressors  de- 
scribed Is  191,291  cu.  ft.  per  minute.  Eighty 
compressors  furnish  this  air,  and  some  of 
them  are  among  the  largest  ever  built. 

BRIDGES  AND  BUILDINGS. 

St.  Louis  Bridge,  llllnol*  Traction  System. 
St  Ry.   Jl..   Jan.    4.    190g;    1-3  p. 

Gives  side  elevation  and  brief  general  de- 
scription of  8-span  electric  railway  and  high- 
way, bridge  being  built  across  the  Mississ- 
ippi River  at  St.  Louis,  Mo.  The  bridge 
lias  one  span  of  523  ft.,  and  two  spans  of 
521  ft.  each,  besides  Ave  smaller  spans.  It 
is  S.SS.I  ft.  lung  not  Including  viaduct  ap- 
proaches. 

Experimental  Determination  of  Streseei  In 
Web  Platee  and  Stlffners  of  Plate  Qlrdere. 
By  Prof.  F.  E.  Turneaure.  Jl.  Wn.  Soc.  C. 
E..  December,  190";  32  pp. 

Discusses  theoretical  stresses  In  web 
plates;  gives  results  of  service  tests  of  75  ft. 
plate  girder  on  Chit'ago  &  Northwestern  Ry. ; 
give.i  laboratory  tests  of  16-ft.  plate  girder 
at  University  of  Wisconsin.  The  test  re- 
sults are  given  in  detail  with  tables  and 
diagrams  and  general  conclusions  are  pre- 
sented. A  paper  of  unusual  value  to  de- 
signing bridge  engineers. 

A  New  Type  of  Bascule  Bridge.  Bnc. 
News,   Jan.   16,   1908:  4  pp. 

Describes  new  principle  of  operation  for 
bascule  bridges  and  illustrates  and  describes 
operating  mechanism  for  Ohio  street  bridge 
at  Buffalo,  N.  T.  In  this  bridge  practically 
the  entire  dead  load  of  the  bridge  is  taken 
away  from  a  vertical  reaction  on  the  abut- 
ments: friction  only  has  to  be  overcome  in 
operating  the   bridge. 

Riveted  Lattice  for  Railroad  Bridges  of 
Maximum  Span;  a  Plea  for  a  Return  to 
Rational  Design.  By  Qeo.  H.  Thomson. 
Eng.   News,  Jan.   23,   1908;   pp.  2 1-3. 

An  interesting  argument  in  favor  of  a 
return  to  riveted  lattice  construction  for 
railway  bridges.  The  gradual  adoption  of 
lattice  principles  in  pin  connected  bridge 
work  Is  outlined,  the  uncertainties  of  the 
Eye-t>ar  are  explained,  and  the  author  con- 
cludes that  bridges  with  spans  2,000  ft.  and 
over  can  be  built  on  the  lattice  principle  of 
design,  and  this  without  risk  in  erection, 
without  making  use  of  any  untried  principle 
or  any   untried   combination   of   shapes. 

Temporary  Jackknife  Drawbridge  Over 
Bronx  River  on  the  New  York,  New  Haven 
and  l-iartford  R.  R.  Eng.  Rec,  Jan.  4,  1908; 
2^4   pp. 

This  bridge  Is  built  across  the  river  with 
a  skewed  channel,  and  its  construction  and 
operation  are  described  and  compared  with 
a  similar  bridge  at  Pelham  Bay.  where  the 
channel  is  at  right  angles  to  the  bridge. 
The  clear  span  of  the  bridge  is  50  ft.  The 
skewed  channel  has  the  advantage  over  the 
square  channel,  of  having  to  swing  the 
bridge  through  an  angle  of  only  60°  instead 
of   90°. 

A  Tall  Brick  Chimney  with  Acid  Proof 
Lining.    Eng.   Rec..  Jan.  4.  1908;  1  1-3  pp. 

This  36<  ft.  chimney,  the  tallest  that  has 
l>een  built  in  this  country.  Is  of  the  Cus- 
todis  type,  and  was  built  at  Rochester,  N.  T., 
for  the  Eastman  Kodak  Co.  Acid  fumes  go 
through  the  chimney,  hence  its  great  height 
to  prevent  the  fumes  from  being  a  nuisance 
in  the  neighborhood.  The  hot  acid  fumes 
destroy  both  brick  and  concrete,  so  a  special 
lining  of  brick  that  have  both  heat  and 
acid  resisting  properties  was  used.  Other 
details  of  the  chimney,  and  of  its  construc- 
tion are  described. 


CONCRETE  AND  REINFORCED  CON- 
CRETE. 

Systematic  Analysis  of  Cost  Data.  Eng.- 
Contr..   Jan.    1,    1908:   2-3  p. 

Describes  systematic  study  of  cost  data 
at  University  of  Colorado  and  gives  itemized 
costs  of  constructing  a  concrete  culvert  and 
a  concrete  retaining  wall,  drawing  some 
comparisons. 

Cement  Testing.  By  W.  J.  Bennett.  Son. 
Bid.    Rec,   February,    1908;    1    1-3   p. 

A  paper  discussing  the  method  and  pur- 
pose of  cement  tests  and  giving  a  simple 
and  quick  test  for  determining  adulterated 
or  blended  cements.  Some  Interesting  re- 
sults of  accelerated  tests  are  also  given. 

Experience  with  Concrete  In  Fortiflcatiens. 
Eng.  Rec.  Jan.  25,  1908:  1  p. 

From  a  paper  by  Major  E.  E.  Wlnslow, 
In  "Journal  of  the  I'.  S.  Artillery."  From 
experience  It  was  found  that  concrete  was 
made  more  Impervious  to  water,  if  made  In 
sloping  layers  Instead  of  horlsontal  layers. 
Unsuccessful  attempts  to  make  the  concrete 
dark,  to  prevent  the  glaring  effect  on  the 
white  surface   by  the  sun,  are  described. 

Preservation  of  Steel  Reinforcement  in 
Concrete  Structures.  Eng.  Rec,  Jan.  25, 
1908:   1-3  p. 

Description  of  tearing  down  a  house  built 
In  1902  of  reinforced  concrete,  in  which  no 
corrosion  of  steel  was  found  unless  the  rods 
were  protected  with  less  than  %  In.  of  con- 
crete. Tide  water  went  over  the  footing 
twice  daily,  yet  the  steel  In  them  was  in  a 
gdod  state  of  preservation. 

Failures  of  Reinforced  Concrete.  By  H.  F. 
Porter,  Cor.  Civ.  Engr.,  December,  1907;  9  pp. 

Gives  reasons  for  tlie  failure  of  the  East- 
man Buildings  at  Rochester,  N.  Y.  Plainly 
charges  failure  to  Incompetent  and  careless 
coitatructlon  and  presents  proofs  of  charges. 
The  article  Is  worth  reading. 

Reinforced  Concrete  Railroad  Viaducts  at 
Seville,  Spain.    R.  R.  Gaz.,  Jan.  17,  1908;  1  p. 

A  description  of  the  design  and  method  of 
construction  two  reinforced  concrete  via- 
ducts leading  to  the  wharf  of  the  Spanish 
Coal  &  Iron  Co. 

Influence  of  Bond  on  Size  of  Reinforce- 
ment Bars  for  Concrete.  By  Wm.  P.  Creag- 
er.     Eng.   Rec,  Jan.   25,  1908;  1  p. 

A  discussion  on  this  subject  giving  for- 
mulas and  a  diagram  showing  relation  be- 
tween size  of  reinforcing  bars  and  unit  ad- 
hesion. The  object  of  the  writer  is  to  pro- 
vide a  rational  method  of  determining  the 
maximum  size  of  bar  that  can  be  used  in 
any  given  span  and  system  of  loading,  con- 
sistent with  the  adopted  working  Intensity 
of  adhesion   or   bond   stress  on    the   bar. 

Conduit  of  Special  Design  In  Ogden,  Utah. 
Eng.    Rec,   Jan.    18,    1908;    I    p. 

A  description.  Illustrated  in  the  plans, 
showing  a  covered  conduit  built  at  the  side 
of  a  street  to  carry  a  small  stream,  and 
from  which  adjoining  land  can  be  irrigated. 
One  side  of  the  conduit  serves  as  a  cub  and 
the  roof  serves  as  a  gutter. 

Does  Mica  Weaken  Concrete?  By  W.  N. 
Willis.     Eng.   Rec,  Jan.  18,   1908;   1-3  p. 

Account  of  tests  made  on  the  South  & 
Western  B.  R.  to  show  that  mica  occurring 
In. sand  lessens  the  tensile  strength  of  con- 
crete. . 

The  Stadium  of  Syracuse  University.  Eng. 
Rec.   Jan.    18,    1908:   3  pp. 

An  Interesting  account  of  the  designing 
of  the  concrete  work  for  this  large  struc- 
ture and  of  the  methods  used  in  excavating 
the  earth  and  doing  the  concrete  work.  A 
general  description  of  the  structural  fea- 
tures is  also   given. 

Concrete  of  Exposed  Selected  Aggregates. 
By  Albert  Moyer.  Mun.  EJng.  Mag.,  Jan- 
uary,   1908;    5    pp. 

Describes  and  Illustrates  a  monolithic 
concrete  house  built  at  Orange,  N.  J.     The 


Cements,  Mortars  and 
Concretes 

— ^Thelr  Physical  Properties 

An  up-to-date  Cooipendhun  of  Reliable  Tests  of 
CementSt  Morten  and  Concntes 

By 
MTRON  S.  FAUC,  Ph.  D. 
Instructor  In  ClTil  Engineering,  Col- 
umbia University. 

Tliig  boolc  contains  a  very  complete 
report  of  the  results  of  tests  made 
during  the  past  fifteen  years,  and 
gives  these  results  in  tables  and  dia- 
grams  classified  according  to  sub- 
jects. This  is  a  reference  book  that 
should  be  in  the  library  of  every  civil 
engineer.  The  contents  Include  chap- 
ters on  Chemical  Properties  of  Cem- 
ent, Physical  Tests  of  Cement,  Gen- 
eral Physical  Properties,  Elastic  Prop- 
erties in  General,  Tensile  Properties, 
Compressive  Properties,  Flezural 
Properties,  Report  on  Uniform  Tests 
of  Cement  by  the  Special  Committee 
of  the  American  Society  of  Civil  ESn- 
gineers,  and  Constitution  of  Cement. 

CMb.  fe9  Incbe*;  184  pages;  lllastratad; 
price  S3.90  net,  postpaid. 


Practical  Cement 


Testing 


By 

W.  PtJRVBS  TAYLOR,  M.  S.  C.  B. 

Bngineer  in   Charge  of   Philadelphia 

Municipal   Testing  Laboratories. 

This  is  the  first  practical  and  ex- 
haustive treatise  on  this  Important 
subject  It  has  already  been  adopted 
as  a  text-book  by  the  University  of 
Pennsylvania  and  other  technical 
schools.  Bach  chapter  contains  a 
minute  description  of  the  methods  fol- 
lowed in  the  author's  laboratory  and 
many  valuable  suggestions  as  to  the 
"how"  and  "why"  of  cement  testing. 
The  observations  on  the  Interpreta- 
tion of  results,  one  of  the  most  diffi- 
cult tasks  of  the  novice,  are  especial- 
ly pertinent  and  are  expressed  in  a 
fair  and  conservative  manner. 

The  book  Is  so  ooinplete  that  it  can  be 
put  in  the  hands  of  a  young  engineer 
with  confidence  that  It  will  enable  him 
to  make  reliable  tests  on  cement.  The 
wealth  of  photographs  and  line  cuts  fur- 
nish the  pictorial  examples  of  how  to 
conduct  cement  tests,  and  the  300  pages 
of  texts  are  ao  explicit  that  even  the 
most  Inexperienced  man  can  soon  learn 
the  art  of  cement  testing.  Tet  the  book 
has  not  a  superfluous  paragraph.  The 
list  of  chapters  includes:  (iT  Classifica- 
tion and  Statistics,  (2)  Composition  and 
Constitution,  (8)  Manufacture,  (4)  In- 
spection and  Sampling,  (5)  The  Testing 
of  Cement,  (6)  Specific  Gravity,  (7) 
Fineness,  (8)  Time  of  Setting,  (9)  Ten- 
sile Strength,  (10)  Soundness,  (11)  Chem- 
ical Analysis,  (12)  Special  Tests,  (13)  Ap- 
proximate TeBts.  (14)  Practical  C>pera- 
tion,  (IB)  Other  Varieties  of  Cement  than 
Portland,  (16)  Specifications  (The  Au- 
thor's, Am.  Soc.  C.  E.;  Am.  Soc.  Teat, 
Mtls.;  Soc.  Chem.  Indust.;  Corps  Eng.  U. 
S.  A.;  British  Standard,  Can.  Soc.  C.  B.). 

doth,  6x9  lociwi;  330  paget;  143  lUustrations;  U 
tables;  (3.00  net,  postpaid. 
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mended  in  the  125  rules  of  Interchange,  with 
comments  on  each  change  made. 

Mew  Rail  Specifications,  C.  P.  R.  System. 
Can.  Kagr..  May  1.  1908;  IH  pp. 

Gives  the  speclflcations  of  the  Canadian 
Paclflc  Ry.  for  1908  for  85-lb.  open  hearth 
steel  rails. 

ELECTRIC  RAILWAY.S. 

Proper  Construction  and  Maintenance  of 
Tracks  In  Eloetrle  Railway  Service.  By  H. 
U  Weber.     St.  By.  Jl..  April  4,  1908;  3  pp. 

An  interesting  discussion  of  the  necessity 
of  and  methods  for  track  maintenance  work 
on  both  urban  and  Interurban  electric  rail- 
ways. 

TUNNELS  AND  ^UBWAVS. 

Penstock  With  Reinforced  Concrete  Lining 
at  the  Northern  Aluminum  Work,  Shawlngan 
Falls.     E;ns.  Rec.  April  4,  1908;  3%  pp. 

A  description  of  the  method  of  building 
this  penstock.  The  tunnel  was  timbered 
differently  from  most  tunnels,  so  that  cars 
for  construction  were  run  at  two  elevations, 
one  for  the  heading  and  one  for  bench.  Moat 
of  the  work  was  done  during  the  winter  in  a 
4evere  climate. 

BRIDGES  AND  BUILDINGS. 

Methods  and  Cost  of  Constructing  a  Brick 
and  Steel  Wire  Glass  Plant  at  Qreenaburg, 
Pa.  By  A.  E.  Duckham.  Eng.-Contr.,  April 
16.   1908;   m  pp. 

General  description  of  the  method  of  con- 
structing  a  60xl70-ft.  brick  building  with 
Itemised  and  unit  costs. 

Towers  of  the  Manhattan  Bridge  Over  the 
East  River  at  New  York  City.  Bng.  News, 
April  16.  1908;  2  pp. 

Describes  the  construction  of  these  steel 
towers,  giving  main  dimensions,  weights, 
etc..  and  presents  a  summary  of  the  load- 
ings for  which  the  towers  were  designed. 

New  Shops  of  Intercolonial  Railway  of 
Canada,  Moncton,  N.  B.  By  C.  F.  Bristol. 
Proc  Can.  80c.  C.  E.;  13  pp. 

A  paper  descriptive  of  these  new  shops, 
which  were  built  of  structural  steel  and  re- 
inforced concrete.  Five  buildings  were 
erected.  A  description  of  the  work  done  on 
each  is  given.  Illustrated  with  drawings 
showing  some  details  of  construction. 

Erection  of  French  River  Bridge — Canadian 
Pacific  Ry.  By  C.  N.  Monsarrat.  Proc.  Can. 
Soc.  C.  E.;  8  pp. 

A  description  of  the  method  of  building 
the  piers  and  erecting  this  steel  bridge,  the 
main  span  of  which  was  415  ft  This  span 
was  of  the  through  Warren  truss  type,  and 
was  erected  on  the  river  bank,  and  launched 
Into  position  on  the  piers. 

Report  of  Royal  Commission  on  Quebec 
Bridge.     Ehg.  Rec,  April  18,  1908;  10  pp. 

Being  appendix  15  and  16  of  the  report, 
slightly  condensed,  giving  a  description  of 
the  experimental  researches  that  have  been 
made  in  connection  with  the  building  of  the 
bridge  and  during  the  Inquiry.  Also  gives  a 
dUcusaion  of  the  theories  of  built  up  com- 
pression  members. 

Pontoon  or  Floating  Draw  Bridges.  Eng. 
News.  April  30.  1908;  5  pp. 

Describes  and  Illustrates  a  number  of  pon- 
toon draw  bridges  built  and  In  use  In  Amer- 
ica and  In  India-  A  descriptive  account  of 
practice  and  experience  with  an  unusual 
type  of  structure  which  la  of  considerable 
value  as  general  information. 

The  Development  of  Building  Foundations. 
By  Frank  W.  Skinner.  Eng.  Rec.  April  4; 
10  pp. 

Showing  the  development  of  deep  founda- 
tions for  tall  office  buildings  that  has  taken 
place  within  the  post  15  years.  Illustrates 
and  describes  pile  nnd  grillage  foundations, 
spread  footings,  anchorages,  pneumatic  cais- 
sons,  and    the    Improvements   that    have   oc- 


"/  would  have  given  $1,000.00  for  this  hook  a 
year  ago." — W.  H.  Bvrk,  Knoxville,  Tenn. 
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WHO  THE  AUTHOR  IS.— Frank  B. 
Gllbreth  is  the  contractor  who  has  made 
the  "coBt-plus-a-flxed-suro-contract"  t».- 
mous.  In  order  to  handle  contract  work 
scattered  all  over  North  America,  Mr. 
Gllbreth  found  It  necessary  to  develop  a 
system  whereby  his  foremen  would  exe- 
cute work  properly,  promptly  and  eco- 
nomically. The  code  of  rules  and  In- 
atructions  to  his  foremen,  and  the  printed 
forms  for  their  reiiorts,  were  bound  In 
book  form,  and  this  book  Mr.  Oiibreth 
called  his  "Field  System."  Mr.  OU- 
breth's  contracts  have  covered  the  wid- 
est possible  range.  Railways,  canals, 
dams,  factories,  office  buildings,  whole 
industrial  towns,  are  among  the  works 
that  he  has  executed. 

WHY  ENGINEERS  SHOULD  STUliY 
"FIELD  SYSTEM."— Every  engineer 
■hould  know  how  to  manage  men,  for, 
whether  he  confines  himself  to  purely 
professional  work  or  enters  into  business 
of  executing  construction  worlc,  his  am- 
bition should  be  to  direct  the  men  under 
him  in  a  manner  that  will  secure  the 
greatest  i>ossible  efficiency.  A  revolu- 
tion in  the  art  of  managing  men  Is  now 
in  progress.  Direct  i>er8onal  supervision 
was  once  deemed  essential.  To-day. 
however,  "system"  la  fast  supplanting 
personal  supervision.  By  "system"  we 
mean  printed  or  written  directions  for 
employes  to  follow,  and  dally  reports 
that  show  what  the  employes  have  done. 
System  of  this  sort  has  recently  been  ex- 
tended to  the  field  survey  work  of  the 
U.  S.  Geological  Survey.  While  Gil- 
breth's  "Field  System"  is  not  a  system 
for  the  management  of  surveys,  for  ex- 
ample. It  is  rich  in  suggestions  that  can 
be  applied  In  the  management  of  any 
kind  of  field  work,  whether  employes  are 
engaged  in  surveying  or  in  construction. 
Its  rules  and  methods  are  applicable  to 
office  work,  in  so  tar  as  the  principles 
involved  are  concerned.  The  book.  In 
brief,  is  a  treatise  on  the  science  of 
managing  men  by  system.  No  engineer 
who  aims  to  be  more  than  a  subordinate 
can  afford  not  to  have  this  treatise,  writ- 
ten by  a  man  who  is  an  acknowtedged 
adept  in   managing  men. 

Hundreds  of  engineers  have  gone  into 
the  contracting  business  during  the  past 
few  years,  and  there  is  room  for  thou- 
sands more.  But  if  they  are  to  succeed 
In  any  great  measure,  it  must  be  by  the 
Intelligent  application  of  system  and  coat 
analysis.  Gilbreth's  "Field  System"  does 
not  cover  the  whole  field,  nor  was  it 
written  to  cover  it,  but  it  does  cover  a 
very  important  part  of  the  field,  and  a 
part  upon  which  practically  nothing  has 
ever  been  written. 

WHY  CONTRACTORS  SHOULD  HAVE 
"FIELD  SYSTEM."— Mr.  Gllbreth  has 
done  in  contracting  what  Mr.  W.  t,. 
Douglas  and  Mr.  Sfarsball  Field  have 
done  in  the  mercantile  field.  He  has 
taken-  a  class  of  work  involving  endless 
detail,  and  has  reduced  the  handling  of 
these  details  to  a  system  by  virtue  of 
which  economy  in  construction  and 
celerity  in  performance  are  secured,  re- 
gardless of  place  or  men.  Every  one  has 
heard  the  expression,  "one-shovel  con- 
tractor," meaning  a  contractor  capable 
of  managing  only  one  steam  shovel  at  a 
time.  The  "one-shovel  contractor"  is 
the  antithesis  of  the  contractor  having 
a  system.  The  "one-shovel  contractor^ 
receives  daily  reports,  it  is  true,  but  his 
reporters  are  his  two  eyes.  The  "one- 
shovel  contractor"  has  a  code  of  instruc- 
tions for  his  men,  it  Is  true,  but  his 
ready  tongue  is  the  only  leaf  of  a  code 
bound  between  the  cover  of  two  jaws. 
The   day  of  the   "one-shovel  contiactor" 


is  not  yet  gone  entirely,  but  It  ^Hll  pass 
rapidly  away,  £^very  oontrtotor  should 
have  a  field  system  of  his  own,  emt>ody- 
Ing  his  own  experiences  and  ooTcrlng  Us 
own  necessities,  but  in  the  developing  of 
such  a  field  aystem  no  contractor  can 
afford  not  to  study  the  work  of  Mr.  Gll- 
breth. 

COPIES  OP  "FIELD  SYSTEM" 
STOLEN. — ^When  it  became  generally 
known  that  Mr.  OUbreth  had  supplied  his 
foreman  and  superintendents  with 
printed  instructions,  copies  of  the  book 
were  bribed  from  his  employee,  and  pho- 
tographed page  by  page,  from  cover  to 
cover.  Other  copies  were  "lost,"  and 
thus  made  way  with  entirely.  Hogs 
salaries  were  tiaed  to  hire  away  Mr.  on- 
broth's  superintendenta,  for  the  purpose 
of  getting  not  only  their  trained  aervloes, 
but  for  their  knowledge  of  the  contents 
of  the  "Field  Systein/' 

MAKING  THE  BOOK  PUBLIC— Mr. 
Gilbreth's  action  in  making  public  hli 
"Field  System"  in  lu  enUrety  Is  without 
precedent  in  the  world  of  business.  It 
IS  an  act  that  puts  contracting  on  the 
high  professional  level  of  civil  engineer- 
ing. The  civil  engineer  discloses  bis 
method  of  designing  a  structure,  his  pur- 
pose being  to  assist  other  engineers  in 
doing  as  welL  In  the  interest  of  sden- 
tlOc  advancement  the  engineer  places  on 
record  what  he  has  found  to  be  economic 
or  effective.  In  the  same  spirit — ^we  may 
call  it  the  modem  American  aplrtt— Mr. 
Gllbreth  has  permitted  publication  of  his 
private  code  of  Instnietlons  to  hi*  men— 
his  "Field  System."  He  believe*  that 
contractors,  and.  Indeed,  all  professional 
business  men,  will  become  far  more  ef- 
ficient as  managers  of  men  if  such  sys- 
tems as  this  are  disclosed.  He  believes 
that  in  the  general  rise  of  efflcieocy  that 
will  occur  all  those  engaged  in  business 
will  share.  He  believes  uiat  thoee  wlw 
are  best  fitted  to  be  leaders  will  remain 
leaders.  Character,  experience  and  abil- 
ity will  have  the  same  relative  welglit 
as  ever.  In  these  beliefs  every  broad- 
minded  man  ought  to  concur. 

Chins  is  a  nation  tliat  worsblpa  "trade 
secrets."  It  is  a  nation  of  bdustrlst 
mutes.  Their  arts  and  their  manufac- 
tures are  taught  by  father  to  son,  vA 
sealously  guarded.  There  lias  been  no 
pyramiding  of  Improvementa  upon  one 
original  Invention  as  a  base,  "rhe  Oii- 
nese  do  not  lack  inventive  ability.  Tbey 
are  merely  cursed  by  the  curse  of  aeeret- 
Iveness.  Their  Industries  are  plastered 
with  signs  of  "No  admittanoe,"  and  are 
mummified  in  consequence.  In  strDdng 
contrast  with  the  Chinese  method  la  the 
American  method.  Our  doctors,  or  en- 
gineers and  our  men  of  science  gener- 
ally have  never  concealed  their  discover- 
ies or  their  improvements.  Latterly  our 
business  men  have  shown  a  recognition 
of  the  truth  of  the  general  propoeitlOD 
that  It  pays  the  individual  to  share  his 
discoveries  with  the  rest  of  his  fellows. 
Such  generosity,  in  the  final  analysis.  Is 
simply  an  enlightened  selfishness.  "Th* 
publishers  of  Gilbreth's  "Field  System" 
urgently  request  other  contractors  and 
business  men  to  come  forward  with  their 
systems,  and  put  them  permanently  on 
record.  Liet  business  men  generally  adopt 
the  altruistic  policy  that  actuates  profes- 
sional men,  and  in  its  prosperity  America 
will  soon  rise  as  far  above  its  preeent 
level  as  it  now  stands  above  the  level 
of  the  Chinese  Empire. 

PRICE  OF  THE  "FIELD  SYSTEM."- 
The  t>ook  has  100  pages,  bound  in 
leather,  and  its  price  is  fS  net.  post- 
paid. Order  now,  before  the  edition  Is 
exhausted. 
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its  cementing  qualities.     A   paper  of   prac- 
tical Interest. 

T««ts  of  Bond  Between  Plain  Bare  and 
Concrete.  By  L>.  R.  Vlterbo.  Engr.  Contr., 
Jan.   1,  1908:   1  p. 

Tesu  made  at  Washington  University,  St. 
Iiouls;  H  in.  to  1>4  in.  round  bars  embedded 
ts  times  diameter  in  1-2-4  concrete;  results 
given  In  tubular  form,  discussed  and  con- 
clualona   drawn. 

Proposed  Traveling  Form  for  Constructing 
Water  Pipe  or  Sewers.  Kngr.  Contr.,  Jan. 
t.  1908:     1   p. 

Mr.  F.  Tetchman,  whQ  designed  the  trav- 
eling form  used  in  constructing  several  thou- 
aand  feet  of  large  reinforced  concrete  con- 
duit for  the  Salt  River  Irrigation  works  In 
Arlxona,  presents  conclusions  regarding  the 
dnlgn  and  use  of  tmvellng  forms  and  gives 
plana  for  a  proposed  form.  An  interesting 
discussion   of  the  subject. 

Method  and  Cost  of  Constructing  a  Con- 
crete Ribbed  Arch  Bridge  at  Grand  Rapids, 
Mich.   Eng.-Contr.,  Jan.  8,  1908;  1  1-3  pp. 

The  bridge  had  a  span  of  75  ft.  and  con- 
sisted of  seven  parabolic  arch  ribs  carrying 
columns  supporting  slab  and  girder  floor. 
The  general  methods  of  construction  are 
described  and  itemized  unit  costs  given 
of  all  i>arts  of  the  work. 

Study  of  a  Design  for  a  Reinforced  Con- 
crete Abutment  With  Some  Comparative 
Estimates  of  Cost.  Engr.  Contr.,  Jan.  15, 
1908;  4  pp. 

Abstract  of  a  paper  by  T.  M.  Fyshe  be- 
fore the  Canadian  Society  of  Civil  Engineers. 
Gives  adopted  formula  and  general  condi- 
tions and  follows  with  a  full  analysis  and 
design  of  a  reinforced  concrete  abutment 
some  50  ft.  high  tor  100-ft.  span  deck  plate 
girder  bridge.  A  useful  paper  to  students 
as  well  as  to  practicing  engineers. 

Spade  for  -  Surfacing  Concrete.  Engr. 
Contr.,  Jan.  IS,  1908;   1-6  p. 

Illustrates  and  describes  briefly  a  spade 
with  i>erfOrated  blade  for  surfacing  con- 
crete. 

Constructing  Wall  Forms  With  Special 
Plank  Holders.  Engr.  Contr.,  Jan.  15,  1908; 
2-3  p. 

Describes  and  Illustrates  special  plank 
holder  for  constructing  wall  forms  without 
studding  or  bracing;  estimates  of  cost  of 
form  work  using  plank  holders  are  given 
for  small   building. 

Method  of  Maintaining  Line  Shafting 
and  Machine  Operations  In  Reconstructing 
a  Factory.  Engr.  Contr.,  Jan.  22,  1908;  H  P- 
Illustrates  method  of  supporting  line 
shafting  and  replacing  old  mill  floor  with 
reinforced  concrete  slab  and  girder  floor  In 
factory  building. 

Proposed  Henry  Hudson  Memorial  Bridge 
St  New  York  City.  Engr.  Contr.,  Jan.  22. 
1908;  2  2-3  pp. 

Report  of  Mr.  Leon  S.  Molsselff,  Engineer 
in  Charge,  to  Chief  Engineer,  Department 
of  Bridges,  New  York  City,  advancing  argu- 
ments to  show  the  feasibility  of  construct- 
ing this  proposed  703  ft.  span  reinforced 
concrete  arch.  The  several  engineering  fea- 
tures of  the  work  are  presented  and  the 
method  of  handling  them  is  explained. 

Recent  Experiments  In  Concrete  Pole  Con- 
struction, With  Figures  of  Cost.  Engr. 
Contr.,  Jan.   29,   1908;   2  1-3  pp. 

Illustrates  designs  for  reinforced  concrete 
trolley  line  and  telegraph  poles,  giving  bills 
of  material  and  methods  of  construction  with 
llgures  of  total  cost.  Qives  record  of  com- 
parative strength  tests  of  30-ft.  reinforced 
concrete  and  30-ft.  cedar  poles. 

Method  of  Raising  Holland  Dykes  by 
Coping  Walls  of  Concrete.  Engr.  Contr., 
Jan.    29.  1908;   M  p. 

Shows  section  of  reinforced  concrete 
coping  wall  and  forms  tor  building  It  which 
were  used  in  raising  height  of  earth  dyke 
In  Holland.  The  method  of  construction  Is 
described.     Concrete   wall   cost  only   20  per 


cent,  of  what  raising  and  widening  original 
embankment  would  have  cost. 

Prevention  of  Cracks  In  Concrete  Con- 
struction, By  Unn  White.  Cone.  Age., 
Jan.  15,  1908;  1  2-3  pp. 

Olves  some  data  as  to  spacing  of  expan- 
sion Joints  and  of  designing  reinforcement 
to  reduce  cracks  in  concrete  walls. 

Some  of  San  Francisco's  Notable  Con- 
crete Buildings.  By  H.  F.  Stall.  Cono. 
Age.,  Jan.  16,  1908;  4  pp. 

Illustrates  and  describes  in  a  general  way 
several  of  the  notable  concrete  buildings 
being  constructed   In   San   Francisco. 

Reinforced  Concrete  Construction,  Butler 
Brothers  Building.  By  R.  W.  Maxton. 
Cone.  Engr.,  January,   1908;  2H  PP. 

The  first  part  of  a  two-part  article  de- 
scribing In  a  general  way  the  methods  of 
construction  with  hints  for  doing  work  on 
a  large  8-story  building. 

MATERIALS  OF  CONSTRUCTION. 

Comparative  Tests  of  Hot  Rolled  and  Cold 
Drawn  Steel  Bars.  By  Arthur  J.  Wood. 
Bng.  News,  Jan.  16,  1908;  1%  pp.- 

Records  results  of  series  of  tests  compar- 
ing hot  rolled  and  cold  drawn  steel  bars 
and  compares  data  with  tests  on  cold  rolled 
steel  made  by  R  H.  Thurston  in  1902.  The 
tests  show,  for  cold  drawn  bars,  double 
strength  at  elastic  limit  and  10  to  15  per 
cent,  increase  in  ultimate  strength;  6  to  6 
per  cent,  reduction  in  elongation,  and  con- 
siderable less  reduction  in  area  at  fracture. 
Diagrams  and  a  discussion  of  the  tests  are 
given. 

Twelve  Tests  of  Carbon-steel  and  Nickel 
Steel,  Columbus.  By  J.  A.  L.  Waddell. 
Eng.  News,  Dec.  16,  1907;  8  pp. 

Describes  testa  of  three  long  and  three 
short  columns  of  carbon  steel  and  a  similar 
number  of  nickel  steel  columns  of  identical 
dimensions  and  comitares  results  with  col- 
umn tests  made  by  Mr.  C.  P.  Buchanan. 
(Monthly  Review  Index.  January,  1908.)  The 
author  discusses  claim  that  present  column 
formulas  are  inadequate  and  gives  reasons 
for  contrary  belief.  The  article  is  a  valuable 
addition  to  test  data  on  steel  columns. 

The  Lumber  Cut  of  the  United  States; 
1906.     Forest  Service  Clrc.   No.   122;  42  pp. 

Gives  In  detail  the  amount  of  lumber  cut 
during  1906,  by  states,  and  also  tables  show- 
ing various  kinds  of  timber  and  their  value. 
The  total  amount  cut  was  37,550,760,000  ft., 
with  a  mill  value  of  8621,161,388.  The  value 
of  shingles  and  laths  raised  this  to  8656,796,- 
513. 

The  Seasoning  and  Preservative  Treat- 
ment of  Hemlock  and  Tamarack  Cross  Ties. 
By  W.  F.  Sherfesee.  Forest  Service  Clrc. 
No.   132;  31  pp. 

Result  of  experiments  carried  on  by  the 
Forest  Service  and  the  C.  &  N.  W.  R.  R., 
wherein  it  was  found  that  this  class  of  ties, 
which  had  previously  resisted  treatment 
with  preservatives,  could  be  treated  success- 
fully If  allowed  to  season,  and  that  the  pre- 
servatives were  diffused  well  throughout  the 
timber. 

SURVEYINO  AND  DRAFTINO. 

Filing  and  Indexing  Office  Records.  Engr. 
Contr.,  Jan.  1,  1908;  43  pp. 

A  description  of  methods  employed  In  City 
Engineer's  Office  at  Providence.  R.  1. 

The  Panoramic  Camera  Applied  to  Photo- 
Topographic  Work.  By  C.  W.  Wright. 
Trans.  Am.  Inst.  Mln.  E.,  January,  1908; 
16  pp. 

The  use  of  cameras  In  surveys  is  old  but 
In  this  paper  is  described,  the  use  of  a 
panoramic  camera,  fitted  with  spirit  levels, 
a  sight  alidade,  and  on  the  inside  of  the 
camera  are  placed  vertical  and  horizontal 
scales  that  are  photographed  onto  the  flima 
as  the  landscape  view  is  taken.  This  al- 
lows of  more  rapid  and  accurate  work  than 
in  the  ordinary  camera,  and   (or  some  sur- 


Rock  Excavation 

Methods  and  Cost 

By 
HALBBRT  P.  OILXiBTTB, 
M.  Am.  Soc.  C.  E.    ESdltor  "Engineer- 
ing-Contracting." 

One  superintendent  who  purchased 
this  book  about  a  year  ago  writes  us 
that  he  has  cut  the  cost  of  his  drilling 
and  blasting  practically  In  two  since 
he  received  the  book  and  applied  the 
methods  given  by  Mr.  Gillette.  We 
doubt  whether  such  a  statement  has 
ever  before  been  truthfully  made  of 
any  books  except  those  written  by 
Mr.  Gillette.  His  books  are  practical 
books  for  practical  men,  and  the  key- 
note throughout  Is  economy — how  to 
save  money  on  the  work  and  how  to 
increase    the   output. 

"Rock  Excavation"  has  chapters  de- 
scribing: 

Rocks  and  Their  Properties. 

Methods  and   Cost  of  Hand  DrllUng. 

Machine  Drills  and  Their  Use. 

Steam  and   Compressed   Air  Plants. 

The  Cost  of  Machine  Drilling. 

Cost  of  Diamond  Drilling. 

Elxplosives. 

Charging  and  Firing. 

Methods   of   Blasting. 

Oo«t  of  Loading  and  Transporting  Rock. 

guarrying  Stone, 
pen  Cut  Excavation. 
Methods    and     Costs     on    the  Chicago 

Drainage   Canal. 
Coet  of  Trenches  and  Subways. 
Subaqueous  Excavation. 
Cost  of  Railway  Tunnels. 
Cost    of   Drifting.    Shaft     Sinking     and 
Sloping. 

Cleti^  $ix7  in.,  384  pages,  M  llgwcs  and 
lUutrations:  13  nst  postpaid. 


Earthwork 

And  Its  Cost 
By 
HALBEaiT  P.  GILLETTE, 
M.  Am.  Soc.  C.  E.    Editor  "Engineer- 
ing-Contracting." 

A  book  that  should  be  in  the  hands 
of  every  man  who  is  in  charge  of 
"moving  dirt,"  whether  with  pick  and 
shovel,  plow  and  scraper,  steam  shov- 
el and  dredge,  or  any  other  tool  for 
digging  and  conveying  earth.  The 
contents  include: 

The  Art  of  Cost  Estimating. 

E^arth  Shrinkage. 

Earth   Classification. 

Cost  of  loosening  and  Shoveling. 

Cost  of  Dumping.   Spreading    Rolling. 

Cost  of  Wheelbarrows  and  Carts. 

Cost  by  Wagons. 

Cost  by  Buck  and  Drag  Scrapers. 

Cost  by  Wheel  Scrapers. 

Cost  by   the  Elevating  Grader. 

Coat   by   Steam    Shovels. 

Cost  by  Cars. 

How  to  Handle  a   Steam  Shovel  Plant. 

Sununary  and  Table  of  Costs. 

Cost  of  Trenching  and  Pipe  Laying. 

The  Cost  of  Hydraulic  Excavation. 

Cost  of  Dredging. 

Miscellaneous  Cost  Data. 

Earth  and  Eiirth  Structures. 

Rapid  Field  and  Office  Survey  Work. 

Overhaul    Calculation. 

A   Small   "Home-Made"  Dipper  Dredge 
or    Steam    Shovel. 

Detailed  Description  and  Drawings. 

Cost  of  Making  the  Dredge. 

Cost  of  Operating. 

Clotb,  Sx7i  In.,  360  pagei,  50  figures  and 
lUustrattons;  S3.00  net  postpaid. 

The  Myron  C.  Clark  Publishing  Co. 

335  Dearborn  St.,  CHICAGO 


Digitized  by 


vjoogle 


XXVI 


MONTHLY    REVIEW    INDEX. 


Vol.  XXIX.     No.  14. 


stracts  of  thte  paper  will  be  published  in 
EiHglneerlnK-Contractlng. 

Waterproofing  Ballasted  Bridge  Floors  at 
Schenectady,  N.  Y.  Eng.  Rec,  March  28, 
1908;    3   pp. 

Illustrates  and  describes  the  method  ot 
waterprooflns  the  solid  concrete  bridge  floors 
of  steel  bridKes,  by  the  use  of  burlap  and 
asphalt.    The  work  has  proven  successful. 

CONCRETE  AND  REINFORCED  CON- 
CRETE. 

Results  of  Tests  of  Cement  Drain  Tiles. 
Engr.-Contr.,   March   25,    1908;   2  pp. 

Describes  series  of  testa  of  4  to  12  In. 
diameter  cement  drain  tile  made  at  the 
Iowa  State  ColIeKe.  Data  given  are  among 
the  very  few  that  have  been  published  and 
are,   therefore,  of  unusual  Interest. 

Methods  and  Plant  Used  In  Placing  Con- 
crete and  Masonry  for  Brooklyn  Anchorage 
for  Manhattan  Bridge.  By  Oustave  Kauf- 
man. Bngr.-Contr.,  March  18,  1908;  3 1-t 
pp. 

The  anchorage  contained  some  92,000  cu. 
yds.  of  concrete  and  10,000  cu.  yds.  of  gran- 
ite masonry  and  required  42,000  cu.  yds.  of 
excavation.  This  article  describes  at  length 
the  plant  installed  for  doing  the  work  and 
gives  reasons  governing  the  selections  made. 
The  plant  was  novel  fo^  its  operation  ,by 
electric  power  throughout  and  some  unique 
data  are  given  of  imwer  required  to  operate 
centrifugal  pumps,  power  pumps,  belt  con- 
veyors, bucket  elevators  and  derricks.  The 
article  is  valuable   for  these  data. 

Methods  and  Cost  of  Constructing  a  Ce- 
ment Storage  House  of  Separately  Molded 
Members.  Bngr.-Contr.,  March  18,  1908: 
1  p. 

Columns,  girders  and  roof  slabs  were 
molded  separately.  Forms  for  the  different 
members  are  Illustrated  and  costs  of  mold- 
ing are  given  In  detail. 

Special  Methods  of  Tearing  Out  Old  Con- 
crete Roadbed  for  Cable  Railway  and  Re- 
boHdlng  for  Bloetric  Railway.  Engr.-Contr.. 
March  11,  1908;  K  p. 

Describes  use  of  derrick  car  for  tearing 
out  old  cable  yokes  and  concrete  and  travel- 
ing crushing  plant  for  recrushtng  concrete 
for  ballast  for  new  line.  The  methods 
adopted  resulted  In  material  reduction  in 
cost. 

Method  and  Cost  of  Constructing  and 
Erecting  Reinforced  Concrete  Poles. .  Engr.- 
Contr.,   March   11,   1908:   1  p. 

Describes  the  method  of  constructing  rein- 
forced concrete  poles  for  a  stretch  of  tele- 
phone line  near  Richmond,  Md.  The  cost 
of  typical  poles  is  given  In  detail,  and  there 
Is  also  a  record  of  comparative  costs  of 
reinforced  concrete  and  of  cedar  poles. 

Cost  of  Constructing  Street  Railway 
Track  With  Rubble  Concrete  Base  at  Ft. 
Wayne,  Ind.  Engr.-Contr.,  March  11,  1908; 
2-3  p. 

Qlves  methods  of  constructing  foundation 
for  street  railway  track,  using  cobble  stones 
frpm  old  pavement.  Itemized  cost  of  the 
work  Is  given. 

Necessity  of  Continuity  In  the  Steel  Rein- 
forcement of  Concrete  Structures.  By  E.  P. 
Ooodrich.  Engr.-Contr.,  March  4,  1908;  2H 
pp. 

The  author  discusses  the  various  sources 
and  kinds  of  stresses  in  concrete  structures 
in  their  bearing  on  the  necessity  of  contin- 
uity of  reinforcement.  He  concludes  that 
logic  seems  to  dictate  that  all  structures 
which  are  at  all  monolithic  in  character, 
thus  having  members  continuous  over  sup- 
ports or  through  floor  levels,  should  have 
their  reinforcement  so  designed  and  placed 
as  to  make  them  act  under  all  load  condi- 
tions as  their  original  monolithic  nature 
would  make  them  start  to  act. 

Cost  of  Highway  Bridges  and  Culverts  in 
Greene  County,  la.  Engr.-Contr.,  March  4, 
1908:  2-8  p. 

Describes  construction  of  two  slab   girder 
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CONCRETE    CONSTRUCTION 

METHODS  AND  COST 

By 
Halbert  P.  GiUette 

M.  Am.  Soe.  C.  £..  M.  lust  M.  £., 
Matatitt  Editor,  EutJHMi  int-CoiUraclini 

and 
Charles  S.  Hill,  C.  E., 

Assoctal*  Editor,  EntinrtriHg-CoHtraeting. 

T^HIS  book  handles  the  subject  of  concrete 
construction  entirely  from  the  view-point  of 
tht  buildef  of  concrete  structures.  The  testing 
of  cement,  the  physical  properties  of  cements  and 
concrete,  and  the  design  of  concrete  structures 
are  not  considered.  The  aim  of  the  authors  has 
been  to  eliminate  all  matter  not  germane  to  the 
constructing  end  of  their  subject.  By  doing  this 
it  has  been  possible  to  crowd  a  vast  amount  of 
detailed  information  on  methods  and  cost  of  con- 
crete construction  into  a  volume  of  moderate  size. 
The  book  is  a  treatise  on  the  methods  and  cost 
of  building  in  concrete. 

T  1  J^HILE  concrete  design  is  not  considered,  no  designer  of  concrete 
*  "  can  be  a  really  good  designer  without  having  a  profound 
knowledge  of  costs  and  of  practical  methods  of  construction.  This 
book  will  be  of  interest  therefore  to  every  engineer  and  architect  who 
is  engaged  in  designing  concrete  structures.  It  should  be  of  particu- 
lar assistance,  however,  to  the  contractor  or  engineer  engaged  in  the 
actual  work  of  making  and  placing  concrete. 

THE  methods  given  are  practical  methods  and  they  are  so  given  that  the 
practical  man  can  use  them.  The  costs  given  are  actual  costs,  itemized, 
analyzed  and  reduced  to  units.  Costs  of  material,  costs  of  transporting, 
costs  of  mixing,  costs  of  placing,  costs  of  tamping,  costs  of  finishing,  costs  of 
forms,  costs  of  bending  and  placing  reinforcement,  costs  of  waterproofing,  costs 
of  superintendence,  costs  of  plant,  interest  charges,  depreciation  charges  are  all 
given,  and  to  make  these  costs  useful,  the  conditions  and  the  methods  of  doing 
the  work  are  stated  in  each  case. 

Cloth.  6x9  inches,  700  pages.  320  illustrations.  $5  net,  postpaid. 

The  Myron  C.  Clark  Publishing  Co. 

355  Dearborn  St.,  Chicago,  III. 
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highway  bridges  with  concrete  abutments 
and  gives  itemized  cost  of  Ial>or  and  mate- 
rials for  both. 

Standard  TMts  for  Concrete  Building 
Blocks.     EngT.-Contr..  Mardi  4,  1908:  2-8  p. 

Gives  tests  for  building  blocks  recom- 
mended by  Committee  of  National  Cement 
Users'   Association. 

Economical  Design  of  Reinforced  Concrete 
Beams.  By  Elie  Caunes.  Eng.  Rec,  March 
7.  I»08;   %   p. 

The  designing  of  concrete  beams  to  carry 
the  given  load  at  the  minimum  cost  is  con- 
sidered. For  this  purpose  diagrams  are 
given  to  conform  to  the  local  conditions  in 
New  Toric  City,  on  the  assumption  of  the 
cost  of  a  beam  depending  on  the  relative 
combination  of  materials,  that  is,  upon  the 
percentaKe  of  steel.  Of  Interest  to  designers 
of  reinforced   concrete   structures. 

A  Three  Hinge  Reinforced  Concrete  Skew 
Arch  Bridge  In  Denver,  Col.  Eng.  Rec., 
March  21.  1908;  3H  PP.  . 

On  account  of  the  erection  of  this  three 
hinge  bridge  with  a  description  of  the  de- 
sign, illustrated  with  a  number  of  the  de- 
tailed drawings,  showing  reinforcement, 
shoe  and   roclcer  plates. 

Reinforced  Concrete  In  the  Building  of  a 
Cement  Plant.  Can.  Engr.,  March  6,  1908; 
»  pp. 

The  article  describes  the  construction  of 
the  reinforced  concrete  portion  of  the 
Longue  Polnte,  Canada,  plant  of  the  Vulcan 
Portland  Cement  Co.  An  interesting  feature 
of  the  construction  of  the  stock  house  was 
that  the  column  and  beam  reinforcement 
and  the  ties  connecting  the  columns  on  op- 
posite sides  of  the  bins  were  all  of  struc- 
tural steel  shapes  with  riveted  connections. 

A  Practical  System  of  Reinforcing  Con- 
crete. By  H.  P.  Porter.  Can.  Engr.,  March 
C  1908:  iM  pp. 

The  ayatem  described  In  this  paper  Is 
baaed  upon  the  use  of  plain  reinforcing 
ban.  The  paper  was  read  before  the  Engi- 
neering Society  of  Faculty  of  Applied 
Science. 

Comparative  Costs  of  Oravlty  and  Rein- 
forced Concrete  Retaining  Walls.  Eng. 
News.  March  Zfl,   1908;  H  P- 

Mr.  Frank  A.  Bone  presents  several  com- 
parative designs  of  gravity  and  reinforced 
concrete  retaining  walls  and  gives  relative 
costs. 

Peculiar  Concrete  and  Steel  Bridge  In 
France.    Ehig.  News,  March  28,  1908;  %  p. 

Describes  briefly  and  illustrates  a  three- 
hinged  arch  of  286  ft.  span  in  which  all 
memtwrs  are  of  structural  steel  embedded  in 
concrete.  A  very  full  analysis  of  the 
stresses  In  this  structure  and  of  the  method 
of  computing  them  Is  given  In  "Annates  du 
Ponts  et  Chaussees,"   Part  4,   1907. 

Reinforced  Concrete  Intercepting  and 
Outfall  Sewer.  By  Wm.  O.  Taylor.  Eng. 
News,  March  2(,  1908;  8  pp. 

An  Interesting  description  of  an  unusual 
piece  of  reinforced  concrete  sewer  design 
and  construction  with  some  general  figures 
on  cost.  In  one  case  the  sewer  conduct  is 
enclosed  in  concrete  retaining  wall,  and  In 
several  other  cases  three  conduits  are 
grouped  In  one  concrete  structure.  Methods 
of  work  are  described,  and  a  type  of  ex- 
pensive joint  worth   study  is  shown. 

Hoist  for  Feeding  Material  to  Concrete 
Mixers.     Eng.   News,   March  5,   1908;   1  p. 

Describes  a  hoist  with  automatic  dump 
bucket  suitable  for  handling  concrete  mate- 
rlala  or  concrete  in  building  work  or  con- 
struction of  any  kind  where  considerable 
vertical  hoist  Is  necessary.  Some  general 
figures  of  capacity  and  cost  of  operation  are 
given. 

Costs  on  a  Reinforced  Concrete  Factory 
Building.    Eng.  News,  March  5.  1908;  hi  p. 

Olves  partially  analyzed  costs  of  concrete 
work  In  a  reinforced  concrete  factory  build- 
ing  built   In   Canada.     The   figures  are   re- 


printed from  an  article  in  the  Journal  of  the 
University  of  Toronto   Engineering   Society. 

Adiustable  and  Portable  Forms  for  Con- 
crate  Building  Construction.  Eng.  News, 
March  5,   1908;  H  P- 

Illustrates  column  and  slab  and  girder 
forms  for  building  work.  The  forms  are  ad- 
justable so  that  they  can  be  transferred 
from  story  to  story  and  from  building  to 
building.     They  are  controlled  by  patents. 

Defective  Foundations,  Mt.  Royal  Water 
Works  Pumping  Station,  Baltimore,  Md.  By 
Alfred  M.  Quick.  Eng.  News,  March  12. 
(908;  4  pp. 

Describes  failure  of  heavy  concrete  foun- 
dations with  outline  of  Investigations  made 
to  determine  cause  of  failure.  Rotten  con- 
crete appears  to  have  been  chief  cause; 
poor  concrete  due  to  use  of  poor  materials. 
Outline  of  method  followed  in  repairing 
foundations  Is  also  given. 

Reinforced  Concrete  Sea  Defenses.  By  H. 
Hulsman.    Cone.  &  Cons.  Eng.,  March,  1908; 

7  pp. 

Shows  reinforced  concrete  slope  paving 
used  by  the  author  in  a  numt>er  of  works  In 
Holland,  and  illustrates  and  describes  meth- 
od of  constritctlon  in  considerable  detail.  An 
Interesting  account  of  a  use  for  concrete 
with  which  American  engineers  are  not  fa- 
miliar from   practice. 

Reinforcement  for  Concrete.  By  Emlle  G. 
Perrot.     Ins.  Eng.,   March,   1908;  7  pp. 

An  Interesting  presentation  of  the  ad- 
vantages claimed  for  unit  reinforcing  frames 
for  concrete  building  work. 

Reinforced  Concrete  In  Reservoir  Con- 
struction. By  E.  R  Matthews.  Cone.  A 
Cons.   Eng.,   March,    1908;   10  pp. 

This  article  Is  useful  as  a  record  of  British 
practice  in  the  construction  of  covered  reser- 
voirs In  concrete  and  for  the  comj>arisons  of 
cost  which  It  gives  between  concrete  and 
other  masonry  for  such  reservblrs.  In  gen- 
eral, the  author  states,  reinforced  concrete 
Is  some  IS  per  cent,  cheaper  than  mass  con- 
crete or  brickwork.  Drawings  and  descrip- 
tions are  given  of  a  number  of  reinforced 
concrete  reservoirs  with  a  general  discus- 
sion of  the  materials  and  methods  of  work 
for  securing  the  best  results  In  this  class  of 
construction. 

Reinforced  Concrete  Leading  Jetty,  Man- 
chester Ship  Cansl.  By  W.  H.  Hunter.  Cone. 
A  Cons.  Eng.,  March,  1908;  6  pp. 

Olves  some  interesting  illustrations  of  hol- 
low reinforced  concrete  caissons  sunk  and 
anchored  so  as  to  Interlock  and  form  a  lead- 
ing Jetty  at  the  Irlam  Lock  of  the  Man- 
chester Ship  Canal.  The  caissons,  which 
weighed  from  78  to  107  tons  In  air,  were 
molded  on  shore  and  handled  and  lowered 
Into  place  by  a  powerful  crane. 

Use  of  Concrete  In  Mines.  By  W.  R. 
Crane.     Cone,    ft   Cons.    Eng.,   March,    1908; 

8  pp. 

Describes  briefly  a  number  of  mine  shaft 
linings  of  concrete,  giving  general  figures 
of  cost;  also  shows  examples  of  concrete 
shaft   stringer  construction. 

Some  Reinforced  Concrete  Bridges  In 
Italy.  Cone.  &  Cons.  Eng.,  March,  1908; 
7  pp. 

A  series  of  half-tone  Illustrations  of  a 
number  of  reinforced  concrete  bridges  of 
notable  character  recently  constructed  by 
Italian  engineers. 

The  Reinforced  Concrete  Reservoirs  and 
Aqueduct  of  Mexico'  City.  By  James  D. 
Schuyler.  Eng.  Rec,  March  28,  1908;  4 1-S 
pp. 

Describes  the  design  of  four  reinforced 
concrete  circular  reservoirs  covered  with  a 
concrete  roof.  Also  the  method  of 
construction.  A  revolving  steel  bridge  was 
erected  to  place  the  concrete  in  the  forms. 
The  forms  for  the  roof  were  not  held  up  by 
timber,  but  were  suspended  from  the  tops 
of  columns  by  a  series  of  steel  I  beams,  of 
standard    size    and    lengths.      These    would 


Rock  Excavation 

Methods  and  Cost 

By 

HALBBRT  P.  OII^LBTTE, 

M.  Am.  Soc  C.  B.    Editor  "Bngl&eei^ 

ing-Contracting.' ' 

One  superintendent  who  purchased 
this  book  about  a  year  ago  writes  us 
that  h«  has  cut  the  cost  of  his  drilling 
and  blasting  practically  In  two  since 
he  received  the  book  and  applied  the 
methods  given  by  Mr.  OUlette.  We 
doubt  whether  such  a  statement  has 
ever  before  been  truthfully  made  ot 
any  books  except  those  written  by 
Mr.  OlUette.  His  books  are  practical 
books  for  practical  men,  and  the  key- 
note throughout  is  economy — how  to 
save  money  on  the  work  and  how  to 
Increase  the  output. 

"Rock  Excavation"  has  chapters  de- 
scribing: 

Rooks  and  Their  Properties. 

Methods  and   Cost  of  Hand   Drilling. 

Machine  Drills  and  Their  Use. 

Steam   and    Compressed    Air   Plants. 

The  Cost  of  Machine   Drilling. 

Cost  of  Diamond  Drilling. 

Explosives. 

Charging  and  Firing. 

Methods    of   Blasting. 

Cost  of  Loading  and  Transporting  Rock. 

Quarrying   Stone. 

Open  Cut   Excavation. 

Methods    and     Costs     on    the  Chicago 

Drainage    Canal. 
Cost  of  Trenches  and  Subways. 
Subaqueous  Excavation. 
Cost  of  Railway  Tunnels. 
Cost    of    Drifting,    Shaft     Sinking     and 

Sloping. 

deth,  8|<7  hi.,  384  pages,  M  f  Ignras  and 
lllwtnitlont:  %3  est  postpaid. 


Earthwork 

And  Its  Cost 

By 

HALBBRT  P.  GILLETTE, 

M.  Am.  Soc.  C.  B.    Editor  "Englneei> 

ing-Gontractlng." 

A  book  that  should  be  in  the  hands 
ot  every  man  who  is  in  charge  ot 
"moving  dirt,"  whether  with  pick  and 
shovel,  plow  and  scraper,  steam  shov- 
el and  dredge,  or  any  other  tool  fior 
digging  and  convejrlng  earth.  The 
contents   Include: 

The  Art  of  Cost  Estimating. 

Earth   Shrinkage. 

Eiarth   Classification. 

Cost  of  Loosening  and  Shovelinst. 

Cost  of  Dumping,  Spreading.  RoUlng. 

Cost  of  Wheelt>arrows  and  Carts. 

Cost  by  Wagona 

Cost  by  Buck  and  Drag  Scrapers. 

Cost  by  Wheel  Scrapers. 

Cost  by  the  Mevatlng  Grader. 

Cost  by   Steam   Shovels. 

Cost  by  Cars. 

How  to  Handle  a  Steam  Shovel  Plant. 

Summary  and  Table  of  Costs. 

Cost  of  Trenching  and  Pipe  lAyteg. 

The  Cost  of  Hydraulic  Excavation. 

Cost  of  Dredging. 

Miscellaneous  Cost  Data. 

Earth  and  E>irth  Structures. 

Rapid  Field  and  Office  Survey  Work. 

Overhaul   Calculation. 

A   Small  "Home-Made"  Dipper  Dredge 
or   Steam    Shovel. 

Detailed  Description  and  Drawings. 

Cost  of  Making  the  Dredge. 

Cost  of  Operating. 

doth,  5x7i  In.,  2M  pegn,  50  figures  and 
llluttratloat;  S3.00  net  postpaid. 

The  Myron  C.  Clark  Publishini^  Co. 

335  Dearborn  St.,  CHICAQO 
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a  small  air  comprestor  or  pulsator  mounted 
on  a  small  truck  and  kept  alongside  the  drill. 
Many  objections  to  other  drilling  machines 
have  been  overcome  In  this. 

A  Combination  DItchlna  and  Tile  Laying 
Machine  for  Farm  Drainage.  E^.-Contr., 
May  27,  1908;    \i  p. 

Describes  a  novel  machine  that  both  digs 
a  trench  of  various  depths  up  to  IS  ft.  and 
lays  a  tile  drain  At  the  same  operation. 

Cost  of  Diamond  Drilling  In  British  Colum- 
bia. By  Frederick  Keffer.  Eng.-Contr.,  May 
6.  1908;  %  pp. 

The  methods  and  cost  of  diamond  drilling 
In  mines  are  given,  with  wages  and  cost  of 
supplies  stated  and  cost  of  the  outfit  for 
doing  the  work.  The  progress  of  the  work  Is 
shown  In  tables. 

MISCELLANEOUS. 

Conference  on  the  Conservation  of  Natural 
Resources.    Eng.  News,  May  21.  1908;  7  pp. 

Report  of  the  proceedings  of  the  conference 
of  Governors  of  States  and  prominent  men 
held  at  Washington,  D.  C,  on  May  IS,  with 
abstracts  of  siieeches  made  by  President 
Booaevelt,  Andrew  Carnegie,  J.  C.  White, 
James  J.  Hill,  R  A.  Long,  Wm.  J.  Bryan  and 
others. 

Methods  and  Cost  of  Constructing  a  Tele- 
phone Line.  Eng.-Contr.,  May  27,  1908:  2% 
pp. 

Describes  methods  of  construction  and  se- 
quence of  operations  in  building  a  telephone 
line  with  figures  on  the  cost  of  various  parts 
of  the  work.  An  excellent  general  descrip- 
tion of  telephone  line  work. 

Review  of  the  Present  Practice  and  Eco- 
nomics of  Timber  Preservation.  By  E.  P. 
Scbocb.    Blec.  Ry.  Rev.,  May  9,  1908:  3  pp. 

This  is  an  unusually  general  review  and 
discussion  of  present  practice  In  timber  pres- 
ervation. Causes  of  decay,  seasoning,  pre- 
servatives, action  of  preservatives,  quantity 
and  cost,  application,  etc.,  are  all  considered. 

Cost  of  Maintaining  Horses  In  New  York 
City.    Eng.-Contr.,  May  20.  1908;  1  p. 

Tables,  taken  from  report  of  street  clean- 
ing, showing  the  cost  of  maintaining  horses 
ovmed  by  the  city.  Itemized  to  show  stable 
rental,  feeding,  shoeing,  medical  care  and 
KTOoming.     The  cost  shown  is  high. 

A  Long  Rifled  Pips  Line  for  Pumping 
Hoavy  Oils.    Eng.  Rec,  May  23,  1908;  2  pp. 

A  description  of  the  construction  of  a 
pipe  line  282  miles  long  for  carrj'Ing  the 
heavy  asphalt  base  oils  of  California.  The 
method  of  pumping  Is  also  described,  show- 
ing that  by  introducing  water  into  the  pipe, 
which  is  rified,  the  mass  is  given  a  centri- 
fugal motion,  throwing  the  water  to  the  out- 
■Ide,  where  it  forms  a  thin  film  of  lubrication 
between  the  oil  and  the  sides  of  the  pipe, 
reducing  the  friction. 

Dotsrmlnatlon  of  the  Value  of  Coal  for 
Steam  Purposes.  By  Richard  K.  Meade, 
Mln.  Sc.,  May  14,  1908.     To  be  continued. 

Gives  the  terms  used  in  discussing  heat 
units  both  in  the  mechanical  and  electrical 
Oeld.  Shows  the  relation  between  heat  units 
and  work.  Qives  formulas  to  obtain  the 
value  of  coal.  Discusses  the  analyses  of 
coals  and  the  efficiency  of  boilers. 

Task  and  Bonus  In  Management.  By  H. 
L.  Gantt.  Btev.  Inst..  Ind..  April.  1908:  12 
PP- 

A  description  of  installing  the  bonus  sys- 
tem of  rewarding  workmen  in  a  sheet  and 
pillow  case  factory,  showing  increased  ef- 
ficiency In  work.  The  results  are  com- 
mented upon,  and  it  is  stated  that  by  the 
task  system  the  common  laborer  will  do 
about  three  times  as  much  work  as  when 
working  under  ordinary  conditions.  By  the 
bonus  system  the  rapid  and  skilled  laborer  is 
paid  bj  piece  work,  while  the  learner  and 
poor  worker  is  paid  day's  wages. 


Tests  of  a  Liquid  Air  Plant.  By  C.  S. 
Hudson  and  C.  M.  Garland.  Bulletin  No.  21, 
University  of  Illinois;  20  pp. 

Four  tests  were  made: 

(1)  The  most  economical  conditions  for 
operating  the  liquid  air  plant  belfnging  to 
the  university. 

(2)  The  power  consumed  and  the  cost  of 
producing  liquid  air  in  plants  of  this  type. 

(3)  The  efilciencies  of  the  sepantte  units 
composing  the  plant. 

(4)  Incidentally,  the  keeping  of  properties 
of  liquid  air  In  Dewar  bulbs. 

The  apparatus  Is  described  along  with  the 
tests  made  and  the  results  are  shown  by  dia- 
grams and  tables,  with  comments  by  the 
authors. 

The  Value  of  English  to  the  Technical 
Man.  By  John  L.  Harrington.  The  Poly- 
technic. April  29.     12  pp. 

A  useful  paper  on  the  value  of  using  good 
English.  The  engineer  has  so  much  to  do  In 
directing  others  that  if  language  Is  not  used 
properly  he  is  not  understood.  Likewise  he 
is  judged  by  his  letters,  written  reports, 
specifications  and  professional  papers.  This 
shows  the  need  of  technical  schools  and  col- 
leges giving  more  attention  to  the  use  of 
English. 

Municipal  Abattoirs  in  South  Africa.  By 
R  A.  Webster.    Surveyor,  May,  1908;  2  pp. 

Describes  the  first  public  slaughter-house 
In  South  Africa  recently  opened  at  Knigers- 
dorp.    Drawings  of  the  building  are  given. 

Splicing  Lead  Armored  Cables.  By  H.  H. 
Brown.    Cal.  Jl.  Tech.,  April,  1908;  8  pp. 

Describes  sequence  of  operations  In  splic- 
ing lead  armored  cable  and  gives  schedule  of 
tools  and  supplies  needed  for  such  work. 

Crushing  Blocks  for  Lowering  Arch  Cen- 
ters,. Eng.  News,  May  28,  1908;  H  p. 

Blocks  are  Inserted  under  the  posts  which 
have  sufficient  bearing  areas  to  hold  up  the 
construction  load  but  which  are  so  designed 
that  by  sawing  off  the  end  portions  the  bear- 
ing area  is  reduced  enough  to  allow  the  block 
to  crush  down  and  lower  the  centers.  The 
blocks  are  described  and  Illustrated. 

Old  Ralls  for  Stringers.  Can.  Eng.,  May 
27.   1908:   14  p. 

Letters  and  sketches  showing  how  a  rail- 
way used  old  6&-lb.  rails  for  bridge  stringers. 

BOOK  REVIEWS. 

Diamond  Bars  for  Concrete  Steal  Con- 
struction. By  Edwin  Thacher.  Concrete- 
Steel  Engineering  Co.,  New  York.  Paper,  6x 
9  Ins.;  pp.  43:   Illustrated;  |1. 

This  pamphlet  discusses  a  number  of  sub- 
jects relating  to  reinforced  concrete  construc- 
tion in  a  manner  that  the  author's  long  prac- 
tical experience  in  such  construction  makes 
Interesting.  In  addition  the  book  forms  a 
very  useful  hand  book  on  the  design  of  re- 
inforced concrete  columns,  braces  and  slabs, 
the  tables  of  working  formulas  and  safe  lev- 
els for  dltferent  conditions  being  particularly 
useful  when  taken  In  connection  with  the 
examples  that  are  worked  out. 

Directory  of  the  Iron  and  Steel  Works  In 
the  United  States.  Compiled  and  published 
by  the  American  Iron  and  Steel  Association, 
2«1  South  Fourth  St.,  Philadelphia.  Pa.  17th 
edition,  revised  to  March  1,  1908.  Cloth;  5% 
x8H  in.:  pp.  XVI  -t-  500:   $12. 

This  volume  Is  the  regular  number  of  the 
American  Iron  and  Steel  Association's  well 
known  directory  of  the  Iron  and  steel  trade 
of  the  United  States.  It  Is  the  largest  direc- 
tory the  association  has  ever  published  and 
contains  a  thoroughly  revised  description  of 
the  blast  furnaces,  rolling  mills,  steel  works, 
forges  and  bloomaries  and  tinplate  and  teme 
works  In  the  United  States.  The  general 
plan  of  compilation  adopted  in  recent  edi- 
tions of  the  directory  has  been  followed  in 
this  edition.  Wherever  i>ossible  the  history 
of  each  plant  has  been  preserved,  giving  data 


of  erection  with  all  subsequent  additions  to 
the  plant,  changes  in  ownership,  etc.  In 
many  Instances  the  equipment  of  the  plants  , 
has  also  been  more  fully  described  than  in 
previous  editions,  and  more  attention  has 
been  given  to  the  organization  of  companies, 
including  capitalization  and  lists  of  officers. 
The  volume  is  divided  into  four  parts.  Part 
1,  occupying  230  pages,  embraces  descriptions 
of  the  U.  S.  Steel  Corporation  and  of  the 
operating  companies.  Part  2,  occupying  190 
pages,  embodies  descriptions  of  all  Iron  and 
steel  works  in  the  United  States  not  de- 
scribed In  Part  1,  and  also  gives  the  name 
and  address  of  every  company  which  manu- 
factures iron  or  steel  that  Is  described  in 
Part  1.  Part  3.  occupying  56  pages,  clas- 
sifies for  ready  reference  the  leading  prod- 
ucts of  the  rolling  mills  and  steel  works,  the 
arrangement  being  by  states.  Fart  4,  oc- 
cupying 24  pages,  contains  Information  con- 
cerning changes  in  officers,  ownership  of 
plants,  etc.,  that  occurred  while  the  main 
part  of  the  directory  was  passing  through 
the  press.  All  the  Information  in  the  direc- 
tory was  obtained  directly  from  the  manu- 
facturers and  is  given  publicity  by  their  au- 
thority. 


Railroad  Loeatliui  Snmyi  aid  Eitliatas 

By  p.  LAVIS,  M.  Am.  80c  C.  B. 
Bssldflot  &i|dnMr,  PennsylTsnls  Rallraed  Tun- 
nels. Formerly  Loostlng  EnstnMr,  Choctaw, 
Oklahoma  A  OuU  Ballmud,  etc 

The  "Railroad  Gasette"  says:  "Once  in  a 
while  a  scientific  book  appeart  that  combines 
the  threefold  elements  of  mastery  of  the  sub- 
ject, deainess  of  expression  and  elegance  in 
the  use  of  Eogfish,  a  combination  as  rare  as  it 
is  attractiveTThe  book  at  hand  is  of  this  sort, 
and  the  interest  of  the  reader  or  student  is 
held  through  every  line  of  the  text.  It  is  ont 
of  tliost  ran  productions  inwhich  thsrtisnota 
wasUd  word  and  whoso  scitntific  vain*  is  kith  in 
that  it  UUs  dtarly  and  coneissly  just  what  mtry 
stndont  and  tHftnotr  skonld  know." 

Cloth,  6x9  In.,  370  pages,  73  Illustra- 
tions, I  Ofoldliigplatas;  S3  net,  postpaid 

TIM  Myni  C.  Clark  PiUlthiif  C«.^ 

3S5  Dearborn  street  CHICAOO,  ILL. 


GAS  ENGINE  MANUAL 

^  This  volume  just  imhlishcd 
giVfS  the  latest  and  most  helpful 
intormation  respecting  the  con- 
struction, care  and  management 
of  Qis,  Qasollne  and  Oil  Eneines, 
Marine  Motors  and  Automobile 
EOKtncs,  including  chapters  on 
Prixluccr  Gas  Plants  and  the 
Alcohol  Motor. 

?|  The  book  is  a  practical  educator 
rom  cover  to  cover  and  is  wortk 
many  times  the  price  to  any  one 
using  a  gas  engine  of  any  type  or 
size.  Contains  SU  pages,  27  chap- 
ters, U6  diagrams,  size  6i  x  a) 
inches,  weighs  2  potinds,  hand- 
somely bound,  and  is  in  every  way 
a  fine  volume. 

SPECIAL  OFFER 
fl  Tho  only  way  th*  firacUeal  morit 
if  this  Manual  can  b*  tivon  is  bf 
an  examination  of  iko  book  its4^* 
wkickwewiU  submit  to  tk€  readers 
of  Enfineering-Contracting,  free  for 
examination,  to  be  paid  for  or  re' 
turned,  after  looking  tt  over. 
^  Vpm  receipt  of  the  foUoiring 
agreement  (which  can  be  either 
cut  out  or  copied),  the 
book  will  be  imme- 
diately for-  tdH^^ 


warded. 


s^ 


Digitized  by 


vjoogle 


r 


1 


MONTHLY    REVIEW    INDEX 


\ol.  XXIX.    Xo. afK 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools 
and  supplies  that  they  use.  In  sending  for 
catalogs  reviewed  or  advertised  in  this  pa- 
per, you  will  confer  a  favor  on  us  if  you 
will  write  direct  to  the  advertisers  and  state 
that  you  saw  the  catalog  mentioned  in  En- 
GiNEERiNG-CoNTRACTiNC.  If  you  are  in  the 
market  for  tools,  machinery  or  supplies,  tell 
us  and  we  will  notify  promptly  the  leading 
manufacturers. 

No.  0734.  Standard  Testlna  Machlnea.— 
RJehle  Bros.  Testing  Machine  Co.,  1424  N. 
Ninth  St..  Philadelphia,  Pa. 

This  Is  catalog  O,  containing  45  iiages  de- 
scribing machines  for  testing  cements,  as- 
phalts and  concrete  mortars,  brick,  stone  and 
other  bulldine  materials.  All  testing  labora- 
tory accessories  are  listed  and  described.  A 
very  complete  catalog  and  should  be  in  all 
testing   laboratories. 

No.  0735.  Draoon  Portland  Cement.-^The 
Lawrence  Cement  Co.,  1  Broadway,  New 
Torlt. 

A  well  printed  catalog  of  126  pages.  The 
hl8tor>'  of  cement  is  given,  also  of  the 
Dragon  brand,  the  kinds  of  tests  that  should 
be  made  with  cement,  and  the  various  uses 
of  cement.  Directions  as  to  testing  and  nu- 
merous teats  of  Dragon  are  given.  There  are 
about  10  pages  of  valuable  general  informa- 
tion about  cement  and  its  use.  Photographs 
of  structures  built  with  Dragon  are  given.  A 
catalog  worth  tiaving. 

No.  0736.  The  Longest  Narrow  Oaae  Rail- 
way.—Arthur  Koppel  Co.,  68  Broad  St.,  New 
York. 

A  reprint  of  an  article  from  Engineering, 
London,  describing  a  narrow  gage  light  rail- 
way built  in  Africa  by  this  company,  361 
miles  long.  Said  to  be  the  longest  road  of 
this  character  in  the  world.  The  Koppel  Co. 
built  and  equipped  the  road  with  their  prod- 
uct. 

No.  0737.  Cooling  Towers. — Edwin  Bur- 
horn.  71  Wall  St..  New  York. 

A  47-page  catalog  describing  the  Burhom 
and  Acme  patented  cooling  towers.  These 
towers  are  designed  to  cool  water  for  refrig- 
erating plants.  Tee  manufacturing,  breweries, 
distilling  plants,  and  in  any  factory  or  build- 
ing using  steam  engines,  steam  turbines,  gas 
engines  or  gas  producers.  The  catalog  is 
well  Illustrated  and  contains  much  technical 
Information  regarding  cooling  towers,  and  al- 
so records  of  tests  made  with  these  particu- 
lar towers. 

No.   1-738.      Steam     Calorimeter Carl     C. 

Thomas.  Ithaca,  New  York. 

A  12-page  pamphlet  describing  the  method 
of  using  the  calorimeter,  with  formulas  for 
determining  the  percentage  of  moisture  in 
steam  pipes,  in  dteam  turbines,  in  exhaust 
pipes.  In  steam  pipes  from  boilers  and  lead- 
ing to  superheaters,  in  steam  engines  and 
their  receiver  pipes,  for  experimental  work 
and  for  illustrating  the  properties  of  steam. 

No.  0739.  Designing  Mothods.  Reinforced 
Concrete  Construction. — Expanded  Metal  and 
Corrugated  Bar  Co..  Frisco  Bidg..  St.  Louis, 
Mo. 

This  is  the  flrst  of  a  series  of  bulletins  to 
be  issued  by  this  company  on  the  designing 
of  reinforced  concrete  construction,  and  if 
the  rest  are  as  good  as  this  one,  the  series 
will  form  an  exceedingly  valuable  compen- 
dium on  the  design  of  concrete  structures 
Bulletin  No.  1  contains  40  pages  and  takes  up 
beams  and  columns  and  data  as  to  concrete. 
such  as  weights,  strengths  and  weights  and 
sizes  of  reinforcing  bars  made  by  this  com- 
pany, and  gives  tables  for  calculating  rein- 
forced beams  and  floor  slabs. 

No.  0740.  Well  Drilling  Machinery.— Fer- 
guson Mfg.  Co.,  Waterloo.  la. 

This  20-page  pamphlet  shows  a  few  of  the 
snmller  sizes  of  drilling  machines  manufac- 
tured by  the  company  named  above  and  also 
illustrates  and  describes  the  company's  line 
of  well -drilling  tools.  The  drilling  machines 
are  briefly  described  and  illustrated  and  com- 
plete lists  of  repair  parts  and  of  the  neces- 
sary working  tools  are  given. 

No.  0741.  Steam  Shovels.  —  The  Vulcan 
Steam  Shovel  Co..  Toledo,  O. 

This  is  a  series  of  nine  small  pamphlets, 
each  devoted  to  the  description  and  illustra- 
tion of  one  of  the  classes  of  steam  shovels 
manufactured  by  the  above  named  company. 
Among  the  shovels  described  the  contractor 
win  be  particularly  Interest  In  what  Is  known 
as  the  company's  "Electric  Shovel."  The 
main  dimensions  of  this  machine  are  given 
aiul    Slime   of  its   advantageou.s   features   are 


discussed.  The  series  of  pamphlets  gives  the 
contractor  literature  on  a  very  complete  line 
of  steam  shovels. 

No.  0742.  Cranes. — Northern  Engineering 
Works,  Detroit,  Mich. 

This  little  32-page  pamphlet  Illustrates 
very  briefly  the  above  named  company's 
standard  types  of  cranes.  The  company  tias 
an  especially  large  line  of  bridge  cranes 
ranging  in  size  from  quite  small  machines  to 
very  large  machines  for  heavy  manufactur- 
ing purposes.  In  addition  to  this  general  cat- 
alog the  company  issues  special  catalogs  de- 
voted to  each  of  its  different  machines. 


Personals. 

Mr.  James  L.  Bruft,  formerly  one  of  the 
construction  superintendents  for  the  Turner 
Construction  Co.  of  New  York,  lias  been  ap- 

gointed  manager  of  the  recently  established 
ranch  office  of  that  company  in  Buffalo. 

American  Locomotive  Co.  has  removed  its 
offices  from  111  Broadway,  New  York,  to  3U 
Church  street,  that  city. 

Mr.  Selden  Jones  has  been  appointed  Dis- 
trict Manager  of  the  offices  recently  opened 
by  Allls-Chalmers  Co.  at  Birmingham,  Ala. 

Mr.  Warren  Wood,  proprietor  of  the  Wood 
Drill  Works,  Paterson.  N.  J.,  has  left  for 
a  short  business  trip  to  the  Chicago  offices  of 
the  concern. 

Mr.  W.  <!.  Rand,  heretofore  in  charge  of 
construction  work  for  the  Texas  BltuTlthlc 
Paving  Co.,  of  Kl  Paso.  Tex.,  has  resigned 
md  is  succeeded  by  Mr    T.  W.  Lackle. 

Mr.  Clarence  A.  Bingiiam  has  been  appoint- 
ed Borough  Engineer  of  Carlisle,  Pa.,  where 
he  will  be  hereafter  located.  In  addition  to 
his  duties  as  Borough  Engineer  Mr.  Bing- 
ham will  engage  in  private  practice. 

Mr.  E.  M.  Griffith,  State  Forester  of  Wis- 
consin, will  address  the  regular  meeting  on 
June  3.  1908.  of  the  Western  Society  of  En- 
gineers, the  title  of  his  paper  being  "The 
Con»er\'ation  of  the  Forests  and  Water  Pow- 
ers of  Wisconsin." 

Francis  Bowes  Stevens,  head  of  the  Stev- 
ens faniily  of  Hoboken.  N.  J.,  and  in  his 
time  an  engineering  authority  of  repute,  died 
at  his  liome  in  Holmken.  May  23.  after  a 
brief  illness.  Mr.  Stevens  was  bom  in  Tren- 
ton in  1814. 

Mr.  Frank  R  Lanagan.  formerly  Deputy 
City  Engineer  of  Auburn,  N.  Y.,  has  been  ap- 
pointed Deputy  City  Engineer  of  Albany.  N. 
Y.,  succeeding  Mr.  Harry  J.  Deutschbeln. 
who  has  been  appointed  Superintendent  of 
Allnny's  Water  works. 

Messrs.  Jesse  L.  Cramer.  M.  B.  Olbbens,  E. 
N.  Cramer  and  W.  H.  Wolfe,  of  Parkersburg, 
W.  Va.,  and  Herl)ert  E.  Cramer,  of  Claring- 
ton,  O.,  have  organized  the  Cantrell  Con- 
struction Co..  and  have  opened  offices  in  Citi- 
zens' Bank  Bldg..  Parkersburg.  W.  Va., 
where  they  will  engage  in  a  general  con- 
tracting business. 

Major  James  F.  Mclndoe,  Corps  of  Engi- 
neers, U.  S.  Army,  lias  been  directed  to  tem- 
porarily transfer  the  duties  in  his  charge  to 
First  Lieutenant  Wildurr  Willing  and  pro- 
ceed to  Portland,  Ore..  July  1,  to  relieve 
Lieut. -Col.  Solomon  W.  Roessler,  of  the  for- 
tification and  river  and  harbor  works  In  his 
cliarge,  and  as  chief  engineer  officer  of  the 
department,  Lieut. -Col.  Roessler  will  pro- 
ceed to  Newport,  R.  I.,  and  relieve  Major 
Harry  Taylor  of  the  duties  in  his  temporary 
charge  pertaining  to  the  Newi)ort  engineer- 
ing district. 

The  Council  of  the  Institute  of  Civil  En- 
gineers have  made  the  following  awards  for 
papers  read  and  discussed  before  the  Institu- 
tion during  the  past  session:  A  Telford  gold 
medal  to  Mr.  W.  Barclay  Parsons  (New 
York),  a  Watt  gold  medal  to  Sir  Whately 
Eliot:  George  Stephenson  gold  medals  to  Sir 
John  Ottley,  F.  C.  I.  B.,  Dr.  A.  W.  Grlght- 
more.  and  Messrs.  J.  S.  Wilson  and  W.  Qore: 
Telfkord  premiums  to  Messrs.  F.  W.  Davis 
(Darlington).  C.  R.  S.  Klrkpatrick  (Newcas- 
tle-on-'ryne).  Hugh  T.  Ker  (Glasgow).  O.  H. 
Scott.  R.  R.  Gales,  F.  C.  H.  (India),  and  S. 
H.  Ellis. 

Mr.  Walter  W.  Crosby  has  been  appointed 
Chief  Engineer  of  the  Maryland  Road  Com- 
mission, which,  according  to  a  recent  act  of 
the  State  Legislature,  will  have  the  expen- 
diture of  J5.000,000  for  road  work.  Mr.  Cros- 
by was  flrst  appointed  as  road  engineer  for 
Baltimore  county  by  Governor  Smith  In  1902.. 
After  having  filled  that  place  accepta- 
bly for  several  years  Mr.  Crosby  was 
appointed  engineer  to  the  Park  Board 
of  Baltimore  and  later  chief  engineer 
of  the  State  Geological  Survey.  As  such  he 
has  built  a  number  of  roads  in  various  parts 
of  the  state  under  the  Shoemaker  law,  and 
is  now  engaRed  In  making  the  road  from  Bal- 
timore to  Washington  under  the  Hill  law. 
Mr.  Crosby  will  retain  his  present  position  of 
the  State  Geological  Survey,  combining  with 
Its  work  that  of  the  State  Road  Comml.tslon. 


Rock  Excavation  '\) 

Methods  and  Cost 

By 

HALBBRT  P.  GILLETTE, 

M.  Am.  See.  C.  E.    Editor  "Engloeerk 

Ing-Contractlng." 

Oue  supertntendent  who  purchased 
this  book  about  a  year  ago  writes  as 
that  he  has  cut  the  cost  of  his  drUUng 
and  blasting  practically  in  two  sino^' 
he  received  the  book  and  applied  th4 
methods  given  by  Mr.  Gillette.  W« 
doubt  whether  such  a  statement  hat 
ever  before  been  truthfully  made  of 
any  books  except  those  written  by 
Mr.  Gillette.  His  books  are  practical 
books  for  practical  men,  and  the  key* 
note  throughout  is  economy — how  to 
save  money  on  the  work  and  how  to 
increase  the  output 

"Rock  Excavation"  has  chapters  d» 
scribing: 

Rocks  and  Their  Properties. 

Methods  and  Coot  of  Hand  DrUUng. 

Machine  Drills  and  Their  Ua*. 

Steam  and   Compressed   Air  Plants. 

The  Cost  of  Machine  DrUllns. 

Cost  of  Diamond  DrlUlnf. 

Explosives. 

Charging  and  Firing. 

Methods   of  BlastlDg. 

Cost  of  Loading  and  Traoaportlnc  Rock. 

Quarrying  Stone. 

Open  Cut  Excavation. 

lletbods    and    Costs    on    tta*  Chleag* 
Drainage  Canal. 

Coat  ofTrenches  imd  Subways. 

Subaqueous  Excavation. 

Cost  of  Batlway  Tunnels. 

Cost  of  Drifting.    Shaft    SInklns    sad 
Stoptng. 

Cloth,  S}x7  In.,  3S4  pagst,  56  f  IgniM  sad 
iUuitratioas:  93  net  postpaid. 


Earthwork 

And  Its  Cost 
By 

HALBERT  P.  GILLETTE. 

M.  Am.  Soc.  C.  E.    Editor  "B2ngineer> 

ing-C!ontractiBg.' 

A  book  that  should  be  in  the  bands 
of  every  man  who  is  in  charge  oC 
"moving  dirt,"  whether  with  pick  and 
shovel,  plow  and  scraper,  steam  shov- 
el and  dredge,  or  any  other  tool  tor 
digging  and  conveying  earth.  Ths 
contents  include: 

The  Art  of  Cost  Estimating. 

Earth  Shrinkage. 

E:arth  Classification. 

Cost  of  Loosening  and  Shoveling. 

Cost  of  Dumping,  Spreading.  RoOlas. 

Coat  of  Wheelbarrows  and  Carta. 

Cost  by  Wagona 

Cost  by  Buck  and  Drag  Scrapers. 

Cost  by  Wheel  Scrapers. 

Cost  by  the  Elevating  Qrader. 

Cost   by  Steam    Shovels. 

Cost  by  Cars. 

How  to  Handle  a  Steam  Shovel  Plant. 

Summary  and  Table  of  Coats. 

<^st  of  Trenching  and  Pipe  Laying. 

The  Cost  of  Hydraulic  Bxcavatltm. 

Cost  of  Dredging. 

Miscellaneous  Cost  Data. 

Earth  and  Eiarth  Structures. 

Rapid  Field  and  Office  Surrey  Work. 

Overhaul  (Calculation. 

A  Small  "Home-Made'*  Dipper  Dredga 
or  Steam  Shovel. 

Detailed  Description  and  Drawings. 

Cost  of  Making  the  Dredga 

Cost  of  Operaung. 

Ctoth,  Sx7i  In.,  3M  pagei,  SO  figsns  sad 
iniistrsttont;  12.00  set 
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CORRUGATED  STEEL  PILING,  LIGHT  BUT  STIFF 

The  photograph  shows  Wemhnger  Steel  Piles  being  driven  at  Berrien  Springs,  Mich. 
This  form  of  sheet  piling  can  be  driven  in  any  kind  of  material  that  can  be  penetrated 
by  any  other  steel  pile,  and  permits  the  doing  of  all  kinds  of  shoring  and  sheeting  for 
less  money  than  wood  in  all  cases  where  the  work  is  of  a  temporary  character.  Since 
it  can  be  used  again  and  again,  this  piling  is   really  a  part   of   the   contractor's    plant. 


Even  when  sold  after  use  it  has  many  times  the  salvage  value  that  any  kind  of  wood 
piling  has.  Being  thin,  the  Wemlinger  Corrugated  Pile  can  be  cut  ofT  readily  in  any 
desired  lengths.  It  gets  its  lateral  stiffness  by  virtue  of  its  corrugated  form,  thus 
effecting  a  great  saving  of  metal  over  any  other  kind  of  steel  piling.  In  addition  to  all 
these  economic  advantages,  it  is  the  most  nearly  watertight  of  all  steel  piling. 

Remember  that  we  are  prepared  to  undertake  the  driving  and  pulling  of  this  piling 
for  you  anywhere. 
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All  sections  alike  and  symmetrical,  resulting  in  a  sheet  piling  of  tiniform  strength,  lighter  and  stronger,  stiffer  and 
easier  to  driTe.  more  nearly  watertight  than  any  other  steel  piling  made. 

Send  for  our  catalog  No.  2C.  giving  table  of  weights,  thicknesses  and  radii  of 
gyration  of  Wemlinger  Corrugated  Piles,  and  further  facts  about  this  piling. 

Wemlinger  Steel  Piling  Company 

11   BROADWAY,  NEW  YORK  '' 
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In  Preparation 

Telephone  Construction 
Methods  and  Cost 

By  C.  MAYER 

Formerly  Cost  Slotistteian  and  Facilttits  EtittHeer,  Chicago  TtUphont  Co. 

'  I  ^HE  author  of  this  book  was  for  a  number  of 
-i-    years  the  cost  statistician  and  facilities  engineer 
bf  the  Chicago  Telephone  Co.     The  best  methods 
of  doing  telephone  work  and  the  cost  of  such  work  in 
all  its  details  are  the  subjects  which  he  discusses  in 
his  book.     Beginning  with  a  convincing  presenta- 
tion of  the  advantages  of  cost  records  to  telephone 
companies  and  to  contractors  for  telephone  work, 
Mr.  Mayer  presents  a  simple  and  comprehensive 
system  for  collecting,  analyzing  and  recording  tele- 
phone costs,  showing  forms  and  blanks  for  every 
division  of  the  work  and  explaining  the  method 
of  computing,  proportioning  and  pro-rating  costs 
of  all  kinds.    Successive  chapters  describe  methods 
of  construction  for  pole  line,  cable  construction, 
cable  splicing,    removing  old  line   and    renewal, 
underground  conduit,  and  miscellaneous  structures. 
Costs  are  given  for  every  part  of  the  work,  these 
costs  being  averaged  from  actual  cost  records  kept 
on  many  hundreds  of  jobs.    To  illustrate,  the  costs 
on  conduit  work  are  averaged  from  actual  costs 
kept  on  over  250,000  feet  of  underground  main 
conduit  and  laterals  and  on  over  550  vaults.    The 
costs  on  other  classes  of  work  are  based  on  similarly 
extensive  records.     Moreover,  these  costs  are  item- 
ized and  classified.    Work  in  city  streets,  in  sub- 
urban towns,  on  long  distance  toll  line,  and  on 
farmer  line  is  given  separately.    The  costs  of  pole 
line  construction  are  given  separately  for  each  kind 
of  soil  and  each  size  of  pole;  the  costs  of  conduit 
work  are  separated  for  each  kind  of  soil,  each  num- 
ber of  ducts  and  each  class  of  streets;  the  costs  of 
cable  splicing  are  kept  separate  fo'r  each  kind  of 
splice.    This  careful  classification  and  analysis  is 
carried  throughout  every  division  of  telephone  con- 
struction.   The  costs  are  actual  construction  costs 
— not  contract  prices  —  and  have  been  used  for 
making   hundreds    of    estimates.     Moreover    the 
author  in  a  concluding  chapter  tells  how  to  use  the 
costs  as  given  in  making  estimates,  taking  an  actual 
job  of  large  size  and  working  out  the  estimate  in 
detail  with  clear  explanations  of  all  the  considera- 
tions to  be  kept  in  mind.    This  book  is  by  all  odds 
the  most  complete  and  systematic  record  of  costs 
for  any  one  class  of  construction  work  that  has 
ever  been  published. 

This  book  will  contain  some  300  pages  with  75 
illustrations  and  125  tables  of  cost  data. 

THE  MYRON  C.  CLARK  PUBLISHING  CO. 

355  Dearborn  Street,  Chicago,  III. 


"Field  System" 

BY 

Frank  B.  Qilbreth 

This  book  is  written  by  Prank  B. 
Gilbreth,  one  of  the  largest  gener- 
al contractors  in  the  world,  and 
contains  200  pages  of  rules  and  in- 
structions for  the  guidance  of  his 
foremen  and  superintendents.  The 
bookin  its  present  form,  is  the  out- 
growth of  Mr.  Gilbreth's  twenty 
odd  years  of  experience  in  the  con- 
tracting business,  and  embodies 
scores  of  suggestions  for  econo- 
mizing and  for  increasing  the  out- 
put of  the  men  on  the  job.  There 
may  be  a  few  who  read  this  an- 
nouncement who  do  not  know 
that  Mr.  Gilbreth  is  the  contractor 
who  has  made  the  "Cost-plus-a- 
fixed-sum-contract"  famous;  in 
doing  so,  he  has  likewise  made 
famous  Gilbreth's  "Field  System", 
only  a  few  excerpts  from  which 
have  heretofore  appeared  in  print. 

In  making  public  his  "Field  System",  Mr. 
Gilbreth  is,  in  our  opinion,  performing  a 
service  to  the  public  that  is  comparable  with 
the  action  of  a  physician  in  disclosing  the 
secret  of  his  success  in  curing  a  disease.  The 
disease  that  Gilbreth's  "Field  System"  ainu 
to  cure  is  the  hit  or  miss  method  of  doing  con- 
tract work.  System  supplants  slovenliness,  and 
makes  sloth  an  absolute  impossibility. 

Send  in  your  orders  now  for  Qflbretli's  "Field 
System":  200  pages  with  Ulustrations; 
bound  hi  leather;  price  $3,  net.  postpaid. 

If  yott  want  sample  pages,  drculan  or  cstaloas  corenn^ 
any  class  of  books  for  ensineers,  architects,  ooattacton 
or  railway  men,  send  us  a  postal  caid. 

The  Myron  C  Gark  Publishing  Qi 

(not  IMC.) 

355  Dearborn  Street,  Cbicafo. 
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Collapsible  Steel  Centering 


For  Sewers  and  Conduits 


■<^.  - 
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25-foot  Center  for  Harlem  Creek  Sewer,  St.  Louis,  Mo.     Prendergast  Contracting  Co.,  Contractors. 

Write  for  Catalog 

Blaw  Collapsible  Steel  Centering  Company 

Genera!  Office:    Westinghouse  Bldg.,  Pittsburgh,  Pa. 

New  York  Office:   320  Park  Row  Bldg  Chicago  Office:    1005  Cliamber  of  Commerce  Bldg. 
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Never  Stalls 


THE  NATIONAL  DUMP  WAQON 

1— THE  NATIONAL  DUMP  WAGON  is 
built  to  stand  hard  service.  Body  of  seasoned 
birch;  running  gear  and  wheels  "A"  grade  oak; 
thoroughly  reenforced  with  mild  steel  forgings ;  few 
castings,  which  do  not  carry  heavy  strain;  careful, 
conscientious  construction. 

2— THE  NATIONAL  DUMP  WAGON  can- 
not stall  on  the  dump,  because  the  doors,  when 
the  load  is  dropped,  slide  up  outside  of  the  box 
as  shown  in  the  illustration.  Owing  to  this  feature, 
one  load  can  be  dumped  on  top  of  another,  with- 
out spreading  the  lower  one,  and  without  danger 
of  tying  up  the  outfit.  If  in  moving  off,  the  front 
of  the  door  strikes  an  obstruction  the  rear  end  will 
slide  up' the  bar  and  prevent  damage. 

3— THE  NATIONAL  DUMP  WAGON  is 
short  coupled  and  therefore  runs  easier  than  a 
wagon  with  a  long  wheel  base.  At  the  same  time 
it  is  as  low  down  as  any  wagon  of  the  same  capacity. 

4— THE  NATIONAL  DUMP  WAGON  is 
sand  tight.  The  doors  are  of  steel  thoroughly 
stiffened  and  will  not  sag  or  buckle  under  the 
heaviest  loads.  One  door  laps  over  the  other  and 
further  provision  for  a  tight  wagon  is  made  as 
follows  :  A  three  inch  strip  of  steel  is  riveted  on 
the  bottom  of  the  sides  and  ends  of  the  box.  One 
side  and  the  ends  of  both  doors  are  panned  in 
such  a  manner  that  they,  when  tightly  closed,  fit 
outside  of  the  above  mentioned  strips,  making  the 
NATIONAL  DUMP  WAGON,  to  all  intents  and 
purposes,  water  tight. 

For  full  information,  prices,  and  a  copy  of 
our  catalogue  E.  C,  address 

INDIANA  ROAD  MACHINE  CO. 

FORT  WAYNE,  IND. 


PIPE^DIPS 

ALL  PIPe\|NES 

Offer  the  ONLY  perfect  protection  against 
electrolysis.  Are  acid  proof,  impervious 
and  proof  against  earth  salts. 

WRITE  FOR   PIPE  DIP  A 

STANDARD  ASPHALT  &  RUBBER  COMPANY 

S44  First  National  Bank  BuMding,  CHICAGO 
NEW  YORK  PITTSBURG  KANSAS  CITY 


A  Contractor  Said: 

"  The  Troy  Wagon  has  the  simplest  dumping 
mechanism  of  all  the  dump  wagons.  It  is  never 
out  of  order."  This  feature  of  simplicity  and 
durability  appeals  to  every  contractor  who  uses  a 
Troy  wagon.  It  is  unquestionably  the  strongest 
wagon  made — 36  tons  carried  by  a  Troy  under 
actual  test.     It  is  absolutely  sand  tight — the  steel 


doors  lap  two  inches  over  one  another.  By  virtue 
of  these  qualities,  the  Troy  wagon  is  displadr  ; 
other  makes  of  wagons  wherever  it  goes.  B  ■ 
sending  for  our  catalog  No.  2E  you  will  leaj  i 
more  about  the  merits  of  the  simplest,  stronge  : 
dump  wagon  made. 

The  Troy  Wagon  Works  C( , 

295  South  Walnut  Street 
TROY,  OHIO 
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Write  for  Catalog 

Blaw  Collapsible  Steel  Centering  Company 

General  Office:    VNestinghoiise  BIdg.,  Pittsburgh,  Pa. 
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Davenport  Locomotives  are  Guaranteed 
Locomotives 

We  not  only  btiild  a  contractor's  locomotive,  but  wc 
guarantee  it  to  be  well  built.  Whether  the  design  is 
special  or  standard,  we  guarantee  the  locomotive  in  every 
detail  for  which  the  builder  can  be  considered  accountable. 
This  guarantee  is  genuine.  It  covers  the  tractive  power 
as  well  as  the  materials  and  workmanship  of  the  loco- 


motive. It  covers  the  individual  parts  as  well  as  the 
whole  machine.  It  is  a  guarantee  that  holds  good  whether 
stipulated  in  the  contract  or  not.  We  know  our  locomo- 
tive, we  know  the  materials  we  use,  we  know  the  quality 
of  our  workmanship,  and  we  know  the  efficiency  of  our 
design,  and  knowing  these,  we  guarantee  them.  Send  for 
our  catalog  E-C,  and  look  at  the  figures  that  we  guarantee. 

Davenport  Locomotive  Works 

DAVENPORT.  IOWA 


LIGHT  LOCOMOTIVES 


Suitable  for  Contractors,  Mines, 
Plantations,  Industrial  Plants  and 
for  a  wide  range  of  service  where 
light  rails,  uneven  roadbeds  and 
sharp  curves  require  a  short  rigid 
wheel  base  and  all  weight  to  be 
carried  on  driving  wheels. 


SPARE  PARTS  ALWAYS  ON  HAND 

AMERICAN    LOCOMOTIVE    COMPANY 

111  Broadway,  NEW  YORK 


Engineering-Contracting  Monthly 
Review  Index. 

A  Bibliography  of  Civil  Engineering 
Literature. 

THE  Monthly  Review  Index  of  civil  en- 
gineering liteniture  i.s  a  new  feature 
of  Engixeering -Contracting  for 
1908.  This  intlex  contains  reviews  of  all 
the  best  engineering  books  published  each 
month.  It  also  indexes  and  reviews  every 
article  of  distinctive  merit  and  practical 
value  that  is  published  in  any  of  the  several 
scores  of  engineering  papers  received  and 
filed  in  both  our  Chicago  and  our  New  York 
offices.  Articles  of  interest  to  civil  engi- 
neers and  contractors  only  are  reviewed. 
These  articles  are  reviewed,  not  merely  in- 
dexed or  hsted,  that  is,  digests  of  their  con- 
tents are  given  wnth  exi)lanatory  comment. 
By  reason  of  this  rigid  selection  and  pains- 
taking analysis  the  Monthly  Review  Inde.x 
becomes  a  high  class  bibliography  of  civil 
engineering  literature.  It  gives  the  civil 
CTigineer  and  contractor  each  month  a  class- 
ified digest  of  the  most  reliable  and  useful 
articles  that  have  ayipeared  in  print  during 
the  month  on  civil  engineering  and  con- 
tracting work.  The  reader  is  told  where 
and  how  to  secure  each  article  and  what  it 
will  cost  him.  lie  is  told  what  the  article 
contains;  whether  it  is  general  or  specific; 
whether  it  relates  to  design  or  construction: 
whether  it  gives  methods  and  costs  or  does 
not.  Each  item  is  so  printed  that  it  can  be 
clipped  and  pasted  onto  a  library  index  card 
for  permanent  filing. 

The  Monthly  Review  Index  forms  a  separate 

section  of  from  six  to  eight  pages  of  Enginekkini,- 
CoNTR.\CTiNG   for  the    first  issue  of  each   inunt!- 
It  is  a  part  of  the  regular  edition  of  and  is  includr 
in  the  regular  subscription  price  for  Engi.veerin 
Co.s'TK.\CTiNG,  which  is  $2  for  52  issues. 

For  a  limited  time  we  are  accepting  new  subscri 
(ions  and  renewals  at  $1   a  year  or  $5  for  five  jea 
(Double  price  to  Canada.) 

ENGINEERING-CONTRACTING 

355  Dearborn  Street,  ChicaKo 
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ONE    MAINS    CONCRETE    MIXER 

BUILDING 


Union  Terminal  Station 

190.000  Cubic  Yards 


The  Mass  is  Re- 
vo I  v  e  d  ,  Not  the 
Mixer,  by  the 
MAINS    PROCESS 

by  passing  wet  sand 
and  wet  stone 
through  dry  cement. 


Washington,  D.  C. 


The  Thompson  -  St.irretl 
Co..  Contractors,  say:  —  As 
to  superior  quaUty.  the  best 
recommendation  is  that  the 
machine  came  here  on  trial, 
and  was  subiected  to  the 
closest  scrutiny  by  both  ar- 
chitects and  engineers,  and 
after  two  weeks  it  wasdtcid- 
ed  that  the  concrete  was  su- 
perior.and  the  qualityof  the 
work  could  not  be  improved. 


THE  HAINS  CONCRETE  MIXER  CO.,  723  Union  Trust  Co.  Bldg.,  WASHINGTON,  D.  C. 
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The  Center  of  Population 

and  the  Point  of  Publication 

OF 

Enoineerinq-Contracting 

What  This  Means 

TO  YOU! 

As  a  Subscriber,  it  means  that  the  contract  news  in  ENGINEERING-CONTRACTING 
reaches  the  average  reader  48  hours  fresher  than  it  would  be  if  our  point  of  publication  were  in  New 
York  City.  All  contract  news  travels  by  mail  from  point  of  origin  to  point  of  publication.  Since 
Chicago  is  close  to  the  center  of  population,  this  means  24  hours  for  the  average  piece  of  contract 
news  to  reach  New  York.  Then  it  travels  back  by  mail— another  24  hours  to  reach  the  average 
reader.  As  a  result,  contractors  in  the  Middle  West,  and  West,  and  South,  find  it  to  their  great 
advantage  to  subscribe  for  ENGINEERING-CONTRACTING,  on  this  account  alone;  but  there  are 
other  reasons,  among  which  is  the  fact  that  ENGINEERING-CONTRACTING  is  the  only  Methods 
and  Cost  paper  in  the  world,  and  this  is  the  one  class  of  information  that  is  invaluable  to  every 
contractor  and  of  vital  interest  to  every  person  engaged  in  engineering  construction. 

As  an  Advertiser,  the  location  of  the  point  of  publication  of  ENGINEERING-CONTRACTING 
in  Chicago  means  that  you  will  not  be  duplicating  your  advertising;  for  ENGINEERING- 
CONTRACTING  is  the  only  weekly  newspaper  in  this  field  (civil  engineering  and  contracting) 
published  west  of  New  York  City.  By  the  purchase  of  the  weekly  periodicals  "Contract  News"  and 
''Engineering  World"  and  by  consolidating  them  with  the  ENGINEERING-CONTRACTING 
we  produced  a  journal  having  a  larger  paid  circulation  than  any  western  paper  in  the  contracting 
or  engineering  field.  But  since  that  consolidation  we  have  added  nearly  5,000  new  subscribers,  and 
ENGINEERING-CONTRACTING  is  now  read  regularly  (and  in  nearly  every  case  the  files  are 
kept  for  permanent  binding)  by  more  persons  interested  in  engineering  construction  than  read  any 
other  single  periodical  in  the  world. 

We  cordially  invite  our  advertisers  to  investigate  the  names  on  our  subscription  list,  but  persons  advertising 
in  this  paper  have  a  more  convincing  proof  in  the  actual  orders  that  they  receive  from  ENGINEERING- 
CONTRACTING.  An  advertiser  can  no  more  tell  the  number  of  our  subscribers  by  looking  at  the  paper  than 
he  can  tell  the  number  of  people  he  can  reach  with  his  telephone  by  looking  at  the  receiver.  For  over  two  years 
we  have  made  strenuous  efforts  to  build  up  a  large  subscription  list  among  the  buying  classes.  Our  success  has 
been  excelled  only  by  the  sale  of  Gillette's  "Hand  Book  of  Cost  Data"  of  which  we  have  sold  14,000  copies  in 
2i  years.  Mr.  Gillette  is  the  managing  editor  of  ENGINEERING-CONTRACTING  which  has  therefore  been 
called  "A  Serial  Sequel  of  the  Hand  Book  of  Cost  Data."  For  the  same  reason  that  the  sales  of  the  "Hand 
Book  of  Cost  Data"  have  broken  all  records  in  the  technical  book  world  the  number  of  subscriptions  received 
for  ENGINEERING-CONTRACTING  during  the  past  2i  years  have  broken  all  records  in  the  technical  journal 
world. 

All  America  is  our  field,  but  the  West  is  our  home.     If  you  wish  to  reach  the  Western  buyers 

in  particular,  ENGINEERING-CONTRACTING  is.  by  all  odds,  the  best  advertising  medium  to  use. 

Engineering-Contracting 

355  Dearborn  St.,  Chicago 
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Mr.  Fisher  Says: 


"A  new  one  and  one-half  yard  revolving  mixer  was  installed  in  con- 
nection with  a  screening  plant  with  elevator  and  bins,  but  sufficient  capacity 
could  not  be  obtained  and  early  in  the  fall  a  Hains  mixer  was  procured." 
This  is  taken  from  the  report  of  Mr.  E.  A.  Fisher,  City  Engineer,  of  Roch- 
ester, N.  Y.,  who  is  building  the  Cobb's  Hill  Reservoir,  and  tells  a  story 
that  is  old  to  us.  There  is  no  batch  or  continuous  mixer  that  has  the 
capacity  for  mixing  concrete  possessed  by  the  Hains  Batch  Mixer.  Every 
week,  every  month  we  are  replacing  other  types  of  mixers  with  the  Hains. 


y.}*i  UUk'i:' •'.;»;)  SJ 


Mains  Concrete  Mixer  loaded  on  an  Inclined  Railway  and  discharKinK  on  an  inclined  Railway. 

This  does  not  mean  exchanging  one  unit  for  another,  but  frequently  one 
Hains  mixer  replaces  a  number  of  mixers  of  the  revolving  or  continuous 
type.  On  one  job  one  Hains  replaced  10  other  mixers.  Does  this  interest 
you?  There  are  reasons  for  this.  The  Hains  is  never  out  of  order.  It 
mixes  large  batches  or  small  ones.  The  concrete  is  of  superior  quality. 
The  cut  shown  is  one  of  many  in  our  catalog  showing  how  the  Hains  is 
easily  adapted  to  the  work  in  hand.  This  feature  alone  means  to  save 
money  for  you.     Our  Catalog  E  tells  you  more.     Send  for  it. 

THE  HAINS  CONCRETE  MIXER  CO. 


723  Union  Trust  Company  Building 


WASHINGTON,     D.  C. 
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JUST  PUBLISHED 

Concrete  Construction-Methods  and  Cost 

BY 

HALBERT  P.  GILLETTE 

M.  Am.  Soc.  C.  E.,  M.  Inst.  M.  E., 
Managing  Editor  Engineering-Contracting 

AND 

CHARLES  S.  HILL,  C.  E. 

Associate  Editor  Engineering-Contracting 

T^HIS  book  tells  how  to  build  concrete  structures  and  what  such 
work  costs.  The  methods  described  and  the  cost  data  given 
are  taken  from  actual  records  of  construction  engineers  and  con- 
tractors. They  cover  all  kinds  of  concrete  work,  both  plain  and 
reinforced  —  sidewalks,  pavement  base,  bridges,  buildings,  sewers, 
aqueducts,  reservoirs,  retaining  walls,  dams,  abutments,  piers,  break- 
waters, pile  foundations,  and  all  other  structures  for  which  concrete 
is  used.  They  also  give  data  on  quarrying  and  crushing  stone, 
washing  and  screening  sand  and  gravel,  doing  work  in  freezing 
weather,  rubble  and  asphaltic  concrete,  ornament  molding,  propor- 
tioning and  mixing,  finishing  concrete  surfaces,  and  miscellaneous 
operations.  The  book  occupies  a  field  by  itself- the  field  of  methods 
and  costs  of  concrete  work. 

'TpHE  designing  engineer  who  wishes  to  analyze  the  effect  of  design  on  cost  and  speed  of  con- 
struction ;  the  constructing  engineer  who  desires  to  know  whether  economic  and  efficient 
methods  of  work  are  being  followed ;  the  contractor  who  wishes  to  check  costs,  seek  out  wastes 
and  institute  economies  will  find  the  data  given  in  this  book  invaluable.  It  is  a  comprehensive 
and  carefully  prepared  treatise  on  the  economics  of  concrete  construction. 

The  book  has  700  pages  and  306  illustrations  of  forms,  tools,  machinery, 
etc.,  used  in  concrete  construction. 

Price,  $5  Net,  Postpaid 

Write  for  16-page  pamphlet  showing  table  of  contents  and  sample  pages. 

The  Myron  C.  Clark  Publishing:  Co. 

13-21  PARK  ROW.  NEW  YORK  355  DEARBORN  STREET,  CHICAGO 
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More  About  Steel  Sheet  Piling. 

One  of  the  special  products  handled  by  the  WEMLINGER  STEELPILING  CO. 

is  their  patented  Corrugated  Steel  Sheet  Piling.     Everyone   is  acquainted  with 

the  c<-;vmmon  corrugated  sheet  iron  for  roofs  and  sides  of  buildings.     The  most  in- 

sti-uctive  exp3riment  showing  how  the  corrugations  of  WEMLINGER    PILING 

resist  buckling,  is  illustrated 
in  the  accompanying  cuts 
which  show  the  effect  of  pres- 
sure at  the  center  of  a  16-foot 
length  of  channel  iron  and  the 
samelengthof  WEMLINGER 
CORRUGATED  PILING 
weighing  20%  less  than  the 
former.  You  can  fonn  some 
idea  of  this  matter  for  your- 
self by  performing  a  similar 
experiment. 
Get    sections    of    equal 

weights  of  all  obtainable  types 

of    Sheet     Piling,      including 

boards,    I-beams,     etc.,    and 

place  trusses  under  the  ends  ot 

each.      Then  let  four   or  five 

men  stand  alternately  on  each 

sheet  of  piling  near  the  center. 

You  can  then  easily  see  that 

WEMLINGER       STEEL 

SHEET    PILING    deflects 

least  of  all  under  the  load. 

In  a  subsequent  notice,  the  scientific  facts  in  regard  to  the  excellent  ])roperties 
shown  bv  this  experiment  will  be  discussed.  The  uses  of  WEMLINGER  COR- 
RUGATED STEEL  SHEET  PILING  are  too  numerous  to  mention  at  this  time, 
but  you  may  learn  of  them  by  writing  to  us.  We  will  cheerfully  furnish  informa- 
tion and  prices. 

We  will  also  drive  or  pull  Wemlinger  Steel  Sheet  Piling  for  anybody  anywhere. 

Write  to  our  Contract  Department  for  Terms. 

WEMLINGER  STEEL  PILING  CO.,    II  Broadway,  New  York 
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AMERICAN  WIRE  ROPE 

is  made  under  the  most  exacting  requirements  for  strength,  flexibiHty  and  durability.  No  other  commercial 
form  of  metal  is  subjected  to  such  a  combination  of  destructive  influences — heavy  and  sharp  strains,  bend- 
ing, abrasion  and  corrosion — and  yet  is  trusted  with  such  a  burden  of  human  life  as  well  as  goCds. 

Its  integrity  begins  at  Our  rtiines,  continuing  through  our  blast  furnaces,  where  the  different  sf>ecially 
selected  ores  are  amalgamated.  It  is  highly  accentuated  in  our  melting  processes  where  the  character  of 
the  steel  is  established.  Through  our  rolling  and  wire  drawing  mills  its  individuality  is  finally  set,  when  it 
enters  into  the  finished  wire  rope  and  goes  to  our  department  of  tests,  there  to  receive  the  rigid  inspection 
of  skilled  examiners  to  be  sure  that  the  work  is  perfect. 

Each  of  these  stages  represents  a  distinct  science  developed  by  masters,  and  upon  the  skill  of  these 
masters  depends  the  worth  of  the  finished  rope. 

Facilities  and  organization  are  therefore  of  prime  importance;  and  in  the  manufacture  of  American 
wire  rope  we  offer  the  product  of  the  greatest  mines,  steel  producing  plants  and  wire  mills  in  the  world, 
all  under  one  ownership  and  control. 

Thus  is  established  and  maintained  the  highest  standard  of  e3?.cellencQ,  and  the  user  of  American  wire 
rope  is  assured  of  the  best  that  human  ingenuity  can  produce. 


Sold  direct  or  through  our  distributors. 

Large  stocks  carried  at  convenient  points  all  over  the 
country,  ready  for  quick  delivery  in  either  short  or  long 
lengths,  on  reels  or  in  coils. 
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Collapsible  Steel  Centering 


For  Sewers  and   Conduits 


25-loot  Center  for  Harlem  Creek  Sewer.  St.  Louis.  Mo.     Prendergast  Contracting  Co.,  Contractors. 

Write  for  Caulog 

Blaw  Collapsible  Steel  Centering  Company 

General  Office:  Westinghouse  Bfdg.,  Pittsburgh,  Pa. 

New  York  Office:  320  Park  Row  Bldg.  Chicago  Office:  1005  Chamber  of  Commerce  BIdf. 
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DIVIDING  THE 
STRUCTURE 
INTO  UNITS 

The  manner  in  which  a  job  is  divided  into  units 
varies  greatly  according  to  the  conditions  governing 
the  job. 

These  progress  pictures  are  of  the  Augustus  Lowell 
Laboratory  of  Electrical  Engineering  for  the  Massachusetts 
Institute  of  Technology,  which  we  built  in  Boston  in  1902. 

This  building  covering  44,000  square  feet  of  land  was 
completed  54  days  ahead  of  contract  time. 

The  contract  for  this  building  was  signed  June  28, 
1902.  The  next  two  days  were  spent  in  studying  the 
method  of  attack  and  the  dividing  of  the  job  into  units. 
The  method  finally  adopted  was  to  divide  the  job  into 
units  by  horizontal  planes,  with  a  foreman  in  charge  of  each 
unit  as  follows: 

1  to  22. 

The  success  of  this  method  was  largely  secured  by  starting  the  dif- 
ferent units  at  one  corner  of  the  work  and  running  out  in  two  directions 

at  once,  as  the  line  of  front  on  each  unit 
gets  longer  until  the  unit  is  over  half 
done,  then  it  gets  smaller  gradually. 

Each  foreman  kept  his  workmen  as 
long  as  he  needed  them,  then  discharged 
them;  they  were  hired  again  by  the  fore- 
men of  the  other  units  above.  In  other 
words,  the  duty  of  a  foreman  of  a  unit 
was  to  complete  his  particular  unit  as 
fast  as  the  unit  preceding  his  would  per- 

Datejuly28.  _:,. 

4  weeks  after  beginning  construction.  iiiii. 
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Date,  August  3, 
5  weeks  after  beginning  construction. 


For  example:  The  lathing  was  put  on 
while  the  roof  boarding  was  being  laid, 
and  the  plastering  proceeded  simultane- 
ously with  the  progress  of  the  roofing. 

It  is  obvious  that  to  get  the  most  speed 
on  a  building,  as  many  different  branches 
of  trades  must  be  put  to  work  on  the 
building  and  at  as  early  a  date  as  possible. 

Besides  dividing  the  building  into  units 
by  horizontal  planes,  the  various  portions 
of  each  unit  were  sub-divided  into  other 
units,  such  as  the  four  short  walls,  shown 
in  one  of  the  pictures  and  the  skylights 
shown  in  the  next  picture.  These  sub- 
divisions were  used  for  athletic  contests 
between  gangs  of  the  same  size,  starting 
at  the  same  time;  the  winning  team  re- 
receiving  a  reward  in  each  case. 

It  is  due  to  our  method  of  planning  of 
the  work  and  the  dividing  the  job  into 
units  and  sub-units  that  we  are  able  to 
receive  so  many  repeat  orders  and  letters 
from  the  owner  like  the  following: 

office  of  the 
president 

Massachusetts  Institute  of  Technology, 
Boston,  Mass. 
Frank  Gilbreth,  Esq., 

176  Federal  St.,  Boston,  Mass.  • 
Dear  Sir: — I  have  the  honor  to  inform  you  that  the 
Lowell  Laboratory  of  Electrical  Engineering,  which  you 
have  built  during  the  past  summer,  has  been  today  in- 
spected by  the  committee  and  accepted.  I  wish  to  ex- 
press to  you,  at  the  same  time,  the. thanks  of  the  Exec- 
utive Committee  and  of  the  Building  Committee  for  the 
promptness,  efficiency  and  skill  with  which  the  work  has 
been  carried  through.  Yours  very  sincerely, 

Henry  S.  Pritchett, 
October  29,  1902.  President. 

We  solicit  correspondence  with  owners  who  desire  the  greatest 
speed  of  construction  consistent  with  the  best  workmanship. 

FRANK  B.  GILBRETH 

GENERAL  CONTRACTOR 

32  West  26th  Street,  NEW  YORK  CITY 


Date,  August  10, 
6  weeks  after  beginning  construction. 


Date,  August  31, 
9  weeks  after  beginning  construction. 
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Why  The  Oscillating  Tower  Eliminates 

The  Dead  Load 

BY  countemreighting  a  heavy  window  a  child  can  raise  it,  because  the  child  has  merely  to  overcome  the 
comparatively  slight  resistance  of  friction  of  the  pulleys.  In  like  manner,  by  providing  an  oscillating 
tower  we  make  a  cableway  that  is  counter-balanced;  and,  as  a  result,  the  electric  motor  is  a  child  in  size 
compared  with  the  engines  used  on  any  other  type  of  cableway.  In  brief,  our  motor  does  not  have  to  lift 
the  dead  load,  nor  does  it  have  to  overcome  the  grade  due  to  the  sag  of  the  cable.  Due  to  the  oscillating 
tower  and  its  counterweight,  the  sag  in  the  cable  becomes  less  and  less  as  the  trolley  and  its  load 
approaches  the  tower.  The  counterweight  goes  down  and  the  trolley  rises,  and  the  result  is  precisely  the 
same  as  if  the  trolley  were  running  on  a  level  track. 


Showing  Battery  of  Balanced  Cable  Cranes  at  work  on  the  Erie  R.  R.  cut,  Bergen  Hill,  Jersey  City.    Capacity  of 
5  tons  load  lift  at  80  feet  a  minute.  Traveling  speed  1 ,500  ft.  per  minute.  But  one  rail  under  each  end  of  cableway. 

Our  catalog  explains  not  only  the  theory  which  accounts  for  this  remarkable  result,  but  it  gives 
numerous  examples  of  existing  plants  whose  operation  proves  the  result.    Send  for  our  Catalog  No.  2C. 

THE  BALANCED   CABLE   CRANE  CO. 


133  WILLIAM  STREET 


NEW  YORK  CITY 
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lO-TON  LOCOMOTIVE 
COALING 


OPERATING  A  TWO-ROPE 

BROWNHOIST" 

Gr  ab    Buc  ke t 


Handling  Coal  for  the  Byrne  &  Speed 
Coal  Co.,  Louisville,  Ky. 


ff 


Our  Engineering  Department  is  at  your  service  for  Plans,  Designs  and  Costs 
for  Handling  Raw  Material  in  Bulk.  Write  us  concerning  your  problem. 

Complete  Catalog    "K"   sent  upon  request. 

THE  BROWN  HOISTING  MACHINERY  CO. 

DESIGNERS  AND  BUILDERS  OF  ALL  KINDS  OF  CRANES 


Eastern  Office: 

Hudson  Terminal,  60  Church  St. 

HEW  YORK 


CLEVELAND 

OHIO 


Pittsburg  Office: 
FRICK     BUILOIHG 
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CONTROL.  LAB 
CENTER    DUMR    BUCKETS 

MANUFACTURED  BY 

THE  INSLEY 
IRON  WORKS 

INDIANAPOLIS,    INDIANA 


PATENTED 


FOR  INFORMATION  AND 
FRICES  ADDRESS 


OEO.   tJl.   CMANOUER.  Ooo'l  Salos   Assn-b 
31  CLAYPOOL  BUILDINO.  INDIANAPOLIS,  INDIANA 


This  Revolving  Steam  Shovel 


eaa  slao  ba  oMd  us 
LOC  Olio  T  I  V  E 
CRANE  forhuMlUBC 
a  Clout  8JUU  w  Onmf 
Pat  Btielui  or  B—i 
Block.  It  is  sHo  a»- 
sizncd  to  work  oo  t^ 
oC  Batctrswith  IHpfrr, 
Bwdut  «r  Betk.  aad  all 
opeFsUons  are  eoa- 
troUed  by  one  nun. 
WUIexnvkte  st  fxiat  at 
6  eniU  per  eubie  jrud. 
CapMtUawlUi  l-io  li- 
yard  dipper,  DM  to  <M 
jrardsperdST- 

Posuiortelegrun  at 
our  expense  wtu  bilaf 
(urtbrr  lolornistloa  r*- 
ZardlnK  a 
quick  dellTecT. 


The  Browning  Engineering  Co.,  Cleveland,  Ohio 
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Marion  Model  "91"  Shovel 


MARION  STEAM  SHOVELS 


All  sizes,  either  railroad  or  traction.  Ballast  Unload- 
ers,  Dredgers  and  Ditching  Machinery.  We  have  the 
largest  and  best  equipped  plant  in  the  world  for  the 

manufacture  of  this  class  of  machinery. 

* 

The  Marion  Steam  Shovel  Co. 

No.  630  W.  Center  St.,  Marion,  O. 

G.  W.  BARNHART.  W.  Mgr.  F.  H.  HOPKINS  4  CO.  Agts. 

718  Monadnock  Bldg.,  San  Prancuco,  Cal.  Montreal,  P.  0. 


The  Page  Patented  Bucket 


Capacities: 

ito2} 
Cubir  Yards 


The  Latest  Succtseful 
Two-Line 

AUTOMAT  I  C- 
DUMPINQ- 
SELF-L0ADIN8 
POWER-SCRAPER 


Manufactured  by 

PAGE  &  SHNABLE.  General  Contractors 
I003  SMurity  Building  CHICAGO 


Gumbo 


On  the  Detroit  Tunnel  Job  the  con- 
tractors, Dunbar  &  Sullivan,  found 
only  one  bucket  that  could  dig  "gum- 
bo clay"  in  the  river,  and  that  was  the 
"Faivrette"  bucket.  They  are  digging 
under  75  ft.  of  water. 

We  make  buckets  of  all  kinds  for 
all  kinds  of  digging.  Have  you  seen 
an  illustration  of  our  single  rope 
bucket  working  in  the  bight  of  the 
line  and  doubling  the  power  of  the 
engine  in  digging?     If  not,  send  for  it. 

Q.  H.  Williams  Co. 

1.531   Rockefeller  Building 
Cleveland,  Ohio 


City  work  affords  numerous  opportunities 

for  the  economic  use  of  a  properly  de- 
signed steam  shovel.  There  is  cellar 
excavation,  reservoir  excavation,  sewer 
excavation,  street  grading,  park  work — 
all  suitable  for  steam  shovels  providing 
a  steam  shovel  is  had  that  is  suitable  for 
the  work. 

The  Thew  Automatic  Steam  Shovel, 
by  means  of  its  horizontal  dipper  crowd- 
ing motion,  will  economically  make  cuts 
as  shallow  as  18  inches.  This  adapts  the 
shovel  for  street  grading  and  park  work. 

The  Thew  Automatic  Steam  Shovel 
by  means  of  its  full  circle  revolution  can 
dig  and  load  on  all  four  sides.     This  adapts  the  shovel  to  cellar  and  reservoir  excavation. 

The  Thew  Automatic  Steam  Shovel  is  constructed  for  operation  by  electric  power  when- 
ever preferable  to  steam.     This  obviates  fireman,  noise,  dirt  and  smoke. 

The  Thew  Automatic  Steam  Shovel  is  an  all-around  city  works  contractors'  steam  shovel; 
our  Catalog  No.  10  will  give  you  full  details  of  the  shovel  and  of  the  work  it  can  do. 

The  Thew^  Automatic  Shovel  Company,    Lorain,  Ohio 
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FOR  HIGHEST 
EFFICIENCY  and  ECONOMY 


USE 


WOODHOUSE 

SPECIAL  DREDGE 


ON 

Steam  Shovels,  Cranes  and 
Dredges. 

Made  ONLY  by 

Woodhouse  Chain  Works 

Trenton,  N.  J. 

Copy  of  Testimonials  Furnished  on  Request. 


ATLANTIC  STEAM  SHOVEL 

"^^i^ 

Great  weight  in  a  steam  shovel 
makes  it  cumbersome  and  diffi- 

cult to  hold  up  on  temporary 
rails   and    soft    ground.      The 
Atlantic    Steam  Shovel  is  of 

moderate  weight,  simple  in  de- 
sign, and  has  few  and  strong 
parts  that  will  not  break  or  get 
out  of  order. 

ATLANTIC  EQUIPMENT  COMPANY 

Railway  Exchange                                      30  Church  Street 
Chicago                                   .                  New  York 



Economy  in  Earth  and  Rock  Drilling 

Means  Least  Expense  ef  Power  for  Depth  of  Hole 

There's  economy  in  a  gasoline  engine— saving  the  cost  of  hauling 
water  and  the  expense  of  a  fireman— in  operating  the 

AMERICAN  DRILLING  MACHINERY 

37  years  at  it  and  beinff  the  oldest  and  most  extensive  builders  of  earth  and 
rock  drilling  machinery  in  America,  enables  us  not  only  to  build  a  machine 
for  every  purpose,  but  to  equip  it  in  the  most  efficient  m&nner. 

We  build  drills  in  59  styles  and  sizes  and  equip  them  with  gasoline  or  steam 
engines  or  gears  for  horse  power. 

For  rock  drilling  in  contract  work,  our  drills  make  holes  of  large 
diameter  rapidly. 

Our  adamantine  rotary  coring  drills  can  be  had  at  less  initial  cost  and 
less  ultimate  cost  of   work  performed  than 
diamond  drills. 

For  test  holes  and  wells  in  earth  we  make 

all  kinds  of  rotary  drills  adapted  for  every 

depth  and  kind  of  work.  Catalog  on  request. 

The  American  WeU  Works, 


General  Office  A  Works: 
Aurora,  Illinois,  U.  8.  A. 

«fhlcaioOffic*:   FIrat  National  Bank  BMo- 


FlQ  172 
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STEAM  DREDGES 

We  originated  the  Power  Bank  Spuds  and  are  fully  pro- 
tected by  U.  S.  Patent.  All  infringements  will  be  prosecuted. 

Steel  Gear,  Return  Flue  Boiler,  Plain  Belt  Frictions,  Up-to-Date 
Practical  Money  Maker,  Built  to  Run  Witliout  Repairs. 

Our  Dredges  are  known  all  over  the  country,  and  every  owner, 
operator,  runner  and  cranesman  of  a  Fairbanks  Dredge  is  our  friend. 

SEND  FOR  CATALOG  No.  "D" 

The  Fairbanks  Steam  Shovel  Company 

MARIO.V,  OHIO,  U.  S.  A, 

J.  E.  MARB.l.UGH.  General  ARcnt.  Monterey.  Ind. 

JERRY  SHERWOOD,  Minnesota  Agent,  Litchfield.  Minn.        , 
J.  \V.  WOODWARD.  Southern  Representative.  409  Carondelet  St.,  New  Orleans. 


500  Cubic  Yards  An  Hour 

This  is  what  the  "San  Pedro"  dredge  has 
excavated  in  San  Pedro  Harbor,  Cal.  The 
material  is  sand,  shells  and  clay,  which  is 
conveyed  through  a  20-in.  discharge  pipe  for 
1,600  ft.  The  present  EUicott  Hydratilic 
Dredge  Fleet — as  it  may  be  called — has  a 
capacity  of  50,000,000  cu.  yds.  a  year. 
Send  For  Information  About  Ellicott  Dredges. 

ELLICOTT  MACHINE  COMPANY 


BUSH  STREET 


Designen  and  Builders 


BALTIMORE,  MD. 


The  U.  S.  Hydraulk  Drcdxe  "San  Pedro" 


Por    Digging    Cellars 


Mety^iA/etrdL    Buclcete 


Pew  eontraeton  appredate  the  wide  range  ct  uaefolneai  and  tba  economy  oi  Hayward  oraag* 
peel  and  clam  shell  buckets.  This  picture  is  only  one  of  aeoiea  in  our  catalca,  (showing  the  saving 
of  labor  effected  by  using  Hayward  buckets.    They  are  designed  to  dig  hard  earth  and  they  do  it. 


The    HaviH/ard   Co. 

50  Church  Street    ' 

NEW  YORK 
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American  Society 
Engineering -Contractors 


Early  last  year,  Halbert  P.  Gillette,  Managing 
Editor  of  this  Journal,  issued  a  call  to  contractors 
and  engineers,  asking  them  to  join  in  forming  an 
American  Society  of  Engineering  Contractors. 
Mr.  Gillette  agreed  to  act  as  chairman  and  secre- 
tary of  the  Society,  pro  tent,  and  in  that  capacity 
has  already  received  over  900  applications  for 
charter  membership.  The  experimental  stage  is 
past,  and  a  large  membership  of  influential  men 
is  now  assured.  "We  urge  every  contractor  and 
every  engineer  to  join  this  great  national  organiza- 
tion. One  of  the  main  objects  of  the  society  is  to 
secure  uniform  and  equitable  general  clattses  in 
engineering  specifications.  Another  object  is  to 
combat  the  inefficient  "day-labor  system"  of  doing 
public  work,  and  to  educate  the  public  to  the  true 
economy  of  doing  all  work  by  contract.  A  third 
object  is  to  have  a  voice  in  the  solving  of  all  social 
problems  affecting  the  welfare  of  contractors  and 
engineers,  such  as  the  problems  raised  by  labor 
unidns.  A  fourth  object  is  to  exchange  ideas  on 
the  management  of  men,  the  operation  of  machin- 
ery, the  keeping  of  cost  records,  and  such  other 
business  as  would  naturally  come  before  a  national 
organization  of  this  character.  If  you  have  not 
already  applied  for  membership,  do  so  on  the 
accompanying  blank;  and  then  urge  your  friends 
to  join. 


HALBERT  P.  QILLETTE, 

Pwk  Row  BMg.,  New  York 

DiAK  Sia: 

I  am  desirous  of  becoming  a  charter  member  of  the 
American  Society  of  Engineering-Contracton,  provided 
the  dues  and  conditions  of  membersfaip  shall  prov«  satis- 
factory to  me  when  fhey  shall  be  decided  upon. 


M 
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In  Preparation 

Telephone  Construction 
Methods  and  Cost 

By  C.  MAYER 

Fomurly  Cost  Sttttistician  and  FacUtUes  Enginttr,  Chicago  T*Uph<m*  Co. 

'  I  ^HE  author  of  this  book  was  for  a  number  of 
-■•    years  the  cost  statistician  and  facilities  engineer 
of  the  Chicago  Telephone  Co.    The  best  methods 
of  doing  telephone  work  and  the  cost  of  such  work  in 
all  its  details  are  the  subjects  which  he  discusses  in 
his  book.     Beginning  with  a  convincing  presenta- 
tion of  the  advantages  of  cost  records  to  telephone 
companies  and  to  contractors  for  telephone  work, 
Mr.  Mayer  presents  a  simple  and  comprehensive 
system  for  collecting,  analyzing  and  recording  tele- 
phone costs,  showing  forms  and  blanks  for  every 
division  of  the  work  and  explaining  the  method 
of  computing,  proportioning  and  pro-rating  costs 
of  all  kinds.    Successive  chapters  describe  methods 
of  construction  for  pole  line,  cable  construction, 
cable  splicing,    removing  old  line  and    renewal, 
tmderground  conduit,  and  miscellaneous  structures. 
Costs  are  given  for  every  part  of  the  work,  these 
costs  being  averaged  from  actual  cost  records  kept 
on  many  htmdreds  of  jobs.    To  illustrate,  the  costs 
on  conduit  work  are  averaged  from  actual  costs 
kept  on  over  250,000  feet  of  underground  main 
conduit  and  laterals  and  on  over  550  vaults.    The 
costs  on  other  classes  of  work  are  based  on  similarly 
extensive  records.    Moreover,  these  costs  ars  item- 
ized and  classified.    Work  in  city  streets,  in  sub- 
urban towns,  on  long  distance  toll  line,  and  on 
farmer  line  is  given  separately.    The  costs  of  pole 
line  constructioii  are  given  separately  for  each  kind 
of  soil  and  each  size  of  pole;  the  costs  of  conduit 
work  are  separated  for.each  kind  of  soil,  each  num- 
ber of  ducts  and  each  class  of  streets;  the  costs  of 
cable  splicing  are  kept  separate  for  each  kind  of 
splice.    This  careful  classification  and  analysis  is 
carried  throughout  every  division  of  telephone  con- 
struction.   The  costs  are  actual  construction  costs 
— not  contract  prices  —  and  have  been  used  for 
making   hundreds    of    estimates.     Moreover    the 
author  in  a  concluding  chapter  tells  how  to  use  the 
costs  as  given  in  making  estimates,  taking  an  actxial 
job  of  large  size  and  working  out  the  estimate  in 
detail  with  clear  explanations  of  all  the  considera- 
tions to  be  kept  in  mind.   This  book  is  by  all  odds 
the  most  complete  and  systematic  record  of  costs 
for  any  one  class  of  construction  work  that  has 
ever  been  published. 

This  book  will  contain  some  300  pages  with  75 
illustrations  and  125  tables  of  cost  data. 

THE  MYRON  C.  CLARK  PUBLISHINQ  CO. 

355  Dearborn  Street,  Chicago,  III. 
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Canniff  Pneumatic  Grout  Mixer 
and  Injector  (Patented) 


Bltm-off  yrhen  Mixing 


Used  on 
Belmont 
and  Penn- 
sylvania 
Tunnels. 

Mixed  and 
placed  410 
batches  in 
10  hour 
day. 

Capacity 
2  bags. 

Pressure 
70  to  150 
pounds. 


PuRTHER  Particulars  Upon  Requbst. 

TIDE  WATER  IRON  WORKS 

HOBOKEN,  N.  J. 


ROCK   EXCAVATION 

METHODS  and  COSTS 

By  HALBERT  P.  QILLETTE,  M.  Am.  Soc.  C.  B 

Editor  Enoimbbrino-Contractino 

One  superintendent  writes  that  he  has  cut  the 
cost  of  his  drilling  and  blasting  practically  in  two 
since  he  received  this  book  and  applied  the 
methods  given  by  Mr.  Gillette.  We  doubt  whether 
such  a  statement  has  ever  before  been  truthfully 
made  of  any  books  except  those  written  by  Mr. 
Gillette.  His  books  are  practical  books  for  prac- 
tical men,  and  the  keynote  throughout  is  economy 
— how  to  save  money  on  the  work  and  how  to  in- 
crease the  output.  "Rock  Excavation"  has  chap- 
ters describing: — 

Rocks  and  Their  Properties — Methods  and  Cost  of  Hand  Drilling — 
Machine  Drills  and  Their  Use — Steam  and  Compressed  Air  Plant* — 
Cost  of  Machine  Drilling — Cost  of  Diamond  Drilling — Explosives — 
Charging  and  Firing — Methods  of  Blasting — Cost  of  Loading  and  Trans- 
porting Rock — QuBrrying  Stone — Open  Cut  Excavation — Methods  and 
Costs  on  the  Chicago  Drainage  Canal — Cost  of  Trenches  and  Subways — 
Subaqueous  Excavation — Cost  of  Railway  Tunnels — Cost  of  Drifting, 
Shaft  Sinking  and  Stoping. 

Cloth,  Six?  in.,  384  pages.  S6  figures  and  illustrations,  S3  net  poitpald. 

Write  For  Descriptive  Circular 

THE   MYRON  C.  CLARK   PUBLISHINQ  CO. 

366  Dearborn  Street,  CHICAGO,  ILL. 


THE  STROUDSBURG 

HOISTING  ENGINE 

For  Contractors,  Pile  Driving,  Quar- 
ries, Dock  and  Bridge  Building,  Sewer 
and  Railroad  Construction, 
Conveying  and  Operating 
Trench  Machines  and  for 
all  work  where  a  stiff  strong 
engine  is  required. 

The  Stroudsburg 
Engine  Works 

STROUDSBURG,  PA. 


THE  JOURNAL 

or 

WESTERN  S0CIET7  OF  ENGINEERS 

Is  a  high  g^rade  bi-monthly  illustrated  magarine  of  about  one 
hundred  pages  in  each  number,  and  contains  ^e  original 
papers  of  engineering  interest  that  have  been  presented  to 
the  society,  with  the  discussion  of  the  same.  These  papers 
treat  of  subjects  in  all  lines  of  engineering,  are  well  illustrated 
and  should  be  of  value  to  engineers,  chemists,  scientific  and 
business  men  everywhere. . 

The  Subscription  Price  is  $3.00  a  Year 

The  dieulation  is  abont  1.S00  copies  of  each  iiaue,  dz  timet  a  yaar. 
The  JocKMAL  is  a  valuable  advertising  medium,  as  it  goes  rS  over  the  world 
and  to  a  high  das*  of  technical  readen.    Adveitisemencs,  if  of  interest 
to  engineen,  may  be  published  in  the  Jouhhai. 
Por  ntas  or  other  information  ooneeming  the  Journal  of  the  Western 
Society  of  Engineen.  address  or  call  upon  the  Secretary,  1737  Mooadaoek 
Block,  Chicago. 


The  Way  a  Derrick  is  "Ironed" 
Determines  Its  Practical  Usefulness 


The  "irons"  of         ■*»' 
a  derrick  are  the  details 
,  on  which  most  designers  fall 
j  down.    They  "iron"  the  old 
j  way  because  they  do  not 


use  them ;  we  use  them 

that  is  why  we"iron 

them  differently 

The  mast  irons 

do   not  cut 

away    the       v^.^  y 
t/ 
0  boom   end 

irons  are  at 
the  end  of  the 
'  boom,  not  a  couple 
of  feet  from  the  end, 
and  the  mast  step  and 
foot  block  have  a  ball  and 
socket  joint,  not  a  pin  pivot, 
therefore  the  mast  does  not  bind, 
when  it  swings  out  of  plumb.  We 
get  the  full  strength  of  all  our  tim- 
bers; we  getthefullreachand"lift" 
of  our  boom,  and  we  get  the  great- 
est possible  swing  of  boom  because 
our  topping  lift  is  connected  to  the 
mast  by  a  chain  and  not  by  a  single  link.  These  are 
practical  details  and  our  derrick  is  a  practical  derrick. 

THE  TERRY  &  TENCH  CO.,  Incorporated 

2173  Lexington  Avenue;  New  York  Ctty 
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Drainage   work   is   not   all   ditch  digging 

and  ditch  digging  is  not  all  main  channel  work.  There  are  small  lateral  ditches 
or  feeders  to  be  dug  and  there  are  levees  to  be  built  to  keep  out  flood  waters.  We 
are  manufacturers  of  drainage  machinery,  not  makers  of  one  kind  and  style  of 
ditch  excavator.  For  ditching  we  have  Austin  Drainage  Excavators  ranging 
in  size  from  a  small  excavator  for  laterals  or  feeders  to  the  largest  main  trunk 
line  excavators.  For  levee  building  we  have  the  Austin  Levee  Builder,  the  only 
completely  worked-out  machine  for  building  water-tight  levee  embankments  on 


the  market.  These  machines  are  furnished  contractors  and  drainage  districts  on 
three  plans:  (1)  Outright  sale,  (2)  Long-time-lease,  and  (3)  Pay-f or- work-done 
lease.  The  contractor  can  make  use  of  any  one  of  these  plans  or  of  a  combin- 
ation of  all  three  as  the  conditions  of  his  work  warrant.  In  any  case  he  secures 
a  ditching  machine  that  has  no  equal  in  efficiency  or  perfection  of  work  done. 
We  prove  this  statement  by  records  of  actual  work— send  for  them  and  our 
Catalog  No.  "B". 

F.  C.  AUSTIN  DRAINAGE  EXCAVATOR  COMPANY 

TVT  xr       1     r^^  MAIN  OFFICE 

New  York  Office.  90  West  Street.  Railway  Exchange.  Chicago,  III. 
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